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(54) AIR CONDITIONER

(57) To obtain an air-conditioning apparatus capable
of further suppressing noise. An air-conditioning appa-
ratus 100 includes a casing 1 formed with an inlet port 2
in an upper portion thereof and with an outlet port 3 on
a front lower portion thereof; a plurality of axial flow or
mixed flow fans 20 provided in parallel on a downstream
side of the inlet port 2; a heat exchanger 50 provided on
a downstream side of the fans 20 and on an upstream
side of the outlet port 3; noise detection microphones 161
and 162 detecting noise emitted from the fans; control
speakers 181 and 182 outputting a control sound that
reduces noise; noise cancellation effect detection micro-
phones 191 and 192 detecting a noise cancellation effect
of the control sound; noise detection microphones 161
and 162; signal processing devices 201 and 202 that
make the control speakers 181 and 182 output the control
sound; and a controller 281 performing individual rotation
speed control for the plurality of fans 20.



EP 2 602 566 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present invention relates to an air-condi-
tioning apparatus that houses a fan and a heat exchanger
in a casing and that includes a noise cancellation unit (a
speaker and a microphone) for canceling noise that is
generated by the fan.

Background Art

[0002] Hitherto, there exists an air-conditioning appa-
ratus that houses a fan and a heat exchanger in its casing.
As such an air-conditioning apparatus, there has been
proposed "an air-conditioning apparatus including a main
body casing having an inlet port and an outlet port, and
a heat exchanger disposed in the main body casing, in
which a fan unit constituted by a plurality of propeller fans
provided along the width direction of the outlet port is
disposed in the outlet port" (see Patent Literature 1, for
example). As well as disposing the fan unit in the outlet
port so as to facilitate control of the air flow direction, this
air-conditioning apparatus disposes a fan unit with the
same configuration in the inlet port so as to improve per-
formance of the heat exchanger by increase in air vol-
ume.

Citation List

Patent Literature

[0003]

[Patent Literature 1] Japanese Unexamined Patent
Application Publication No. 2005-3244 (paragraphs
0012, 0013, and 0018 to 0021, and Figs. 5 and 6)

Summary of Invention

Technical Problem

[0004] An air-conditioning apparatus such as the one
in Patent Literature 1 provides a heat exchanger on the
upstream side of a fan unit (air-sending device). As such,
since a movable fan unit is provided on the outlet port
side, drop in air volume, back flow, and the like are caused
by air passage change accompanied by the fan move-
ment and instable flow due to asymmetric suction. Fur-
ther, air with turbulent airflow flows into the fan unit.
Accordingly, the air-conditioning apparatus such as the
one in Patent Literature 1 is encountered with a problem
in which the fan unit itself becomes a source of noise
(becomes a cause for worsening of noise) due to turbu-
lent airflow flowing into the outer circumference of the
blades (propellers) of the fan unit where the flow velocity
becomes fast.
[0005] Therefore, in order to solve the above problem,

the applicant has filed an international application (Inter-
national Application No. PCT/JP2009/67265) of "an in-
door unit of an air-conditioning apparatus including a cas-
ing formed with an inlet port at the top and with an outlet
port on the front bottom side; an axial flow or mixed flow
air sending device provided in the casing on the down-
stream side of the inlet port; and a heat exchanger pro-
vided in the casing on the downstream side of the fan
and on the upstream side of the outlet port, the heat ex-
changer exchanging heat between air that has been
blown out from the fan and a refrigerant".
[0006] An object of the invention is to obtain an air-con-
ditioning apparatus, including an axial flow or mixed flow
air-sending device (fan), that is capable of further sup-
pressing noise by including a noise cancellation unit (a
speaker and a microphone) at an appropriate position of
the air-conditioning apparatus.

Solution to Problem

[0007] An air-conditioning apparatus according to the
invention includes a casing formed with an inlet port in
an upper portion thereof and with an outlet port on a front
lower portion thereof; a plurality of axial flow or mixed
flow fans provided in parallel on a downstream side of
the inlet port in the casing; a heat exchanger provided
on a downstream side of the fans and on an upstream
side of the outlet port, the heat exchanger exchanging
heat between air that has been blown out from the fans
and a refrigerant; a noise detection device detecting
noise emitted from the fans; a control sound output device
outputting a control sound that reduces the noise; a noise
cancellation effect detection device detecting a noise
cancellation effect of the control sound; a control sound
generation device making the control sound output de-
vice output the control sound on the basis of detection
results of the noise detection device and the noise can-
cellation effect detection device; and a controller perform-
ing individual rotation speed control for the plurality of
fans The controller controls at least one rotation speed
of the plurality of fans on the basis of a noise cancellation
effect at the time when the control sound is interfered
with the noise emitted from the fan.
[0008] Further, the air-conditioning apparatus accord-
ing to the invention includes a casing formed with an inlet
port in an upper portion thereof and with an outlet port
on a front lower portion thereof; a plurality of axial flow
or mixed flow fans provided in parallel on a downstream
side of the inlet port in the casing; a heat exchanger pro-
vided on a downstream side of the fans and on an up-
stream side of the outlet port, the heat exchanger ex-
changing heat between air that has been blown out from
the fans and a refrigerant; a control sound output device
outputting a control sound that reduces noise emitted
from the fans; a noise/noise cancellation effect detection
device detecting the noise, the noise/noise cancellation
effect detection device detecting a noise cancellation ef-
fect of the control sound; a control sound generation de-
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vice making the control sound output device output the
control sound on the basis of a detection result of the
noise/noise cancellation effect detection device; and a
controller performing individual rotation speed control for
the plurality of fans. The controller controls at least one
rotation speed of the plurality of fans on the basis of a
noise cancellation effect at the time when the control
sound is interfered with the noise emitted from the fan.
[0009] Furthermore, the air-conditioning apparatus ac-
cording to the invention includes a casing formed with an
inlet port in an upper portion thereof and with an outlet
port on a front lower portion thereof; a plurality of axial
flow or mixed flow fans provided in parallel on a down-
stream side of the inlet port in the casing; a heat exchang-
er provided on a downstream side of the fans and on an
upstream side of the outlet port, the heat exchanger ex-
changing heat between air that has been blown out from
the fans and a refrigerant; a noise detection device de-
tecting noise emitted from the fans; a control sound out-
put device outputting a control sound that reduces the
noise; a noise cancellation effect detection device de-
tecting a noise cancellation effect of the control sound;
a control sound generation device making the control
sound output device output the control sound on the basis
of detection results of the noise detection device and the
noise cancellation effect detection device; and a control-
ler performing individual rotation speed control for the
plurality of fans. The controller performs at least either
one of rotation speed control that increases rotation
speed of the fans that are disposed at two ends of the
casing and rotation speed control that reduces the rota-
tion speed of one or some of the fans other than the fans
that are disposed at the two ends of the casing.
[0010] Still further, the air-conditioning apparatus ac-
cording to the invention includes a casing formed with an
inlet port in an upper portion thereof and with an outlet
port on a front lower portion thereof; a plurality of axial
flow or mixed flow fans provided in parallel on a down-
stream side of the inlet port in the casing; a heat exchang-
er provided on a downstream side of the fans and on an
upstream side of the outlet port, the heat exchanger ex-
changing heat between air that has been blown out from
the fans and a refrigerant; a control sound output device
outputting a control sound that reduces noise emitted
from the fans; a noise/noise cancellation effect detection
device detecting the noise, the noise/noise cancellation
effect detection device detecting a noise cancellation ef-
fect of the control sound; a control sound generation de-
vice making the control sound output device output the
control sound on the basis of a detection result of the
noise/noise cancellation effect detection device; and a
controller performing individual rotation speed control for
the plurality of fans. The controller performs at least either
one of rotation speed control that increases rotation
speed of the fans that are disposed at two ends of the
casing and rotation speed control that reduces the rota-
tion speed of one or some of the fans other than the fans
that are disposed at the two ends of the casing.

Advantageous Effects of Invention

[0011]  The air-conditioning apparatus according to the
invention includes "a noise cancellation mechanism in-
cluding a noise detection device, a control sound output
device, a noise cancellation effect detection device, and
a control sound generation device" or "a noise cancella-
tion mechanism including a control sound output device,
a noise/noise cancellation effect detection device, and a
control sound generation device". Further, the air-condi-
tioning apparatus according to the invention includes a
plurality of blower fans and a controller that individually
controls the rotation speed of the blower fans. Accord-
ingly, noise of the air-conditioning apparatus can be re-
duced by controlling the rotation speed of each blower
fan on the basis of a noise cancellation effect.

Brief Description of Drawings

[0012]

[Fig. 1] Fig. 1 is a longitudinal sectional view of an
indoor unit of an air-conditioning apparatus accord-
ing to Embodiment 1 of the invention.
[Fig. 2] Fig. 2 is an external perspective view of the
indoor unit of the air-conditioning apparatus accord-
ing to Embodiment 1 of the invention.
[Fig. 3] Fig.3 is a perspective view of the indoor unit
according to Embodiment 1 of the invention viewed
from the right front side.
[Fig. 4] Fig.4 is a perspective view of the indoor unit
according to Embodiment 1 of the invention viewed
from the right rear side.
[Fig. 5] Fig.5 is a perspective view of the indoor unit
according to Embodiment 1 of the invention viewed
from the left front side.
[Fig. 6] Fig. 6 is a perspective view of a drain pan
according to Embodiment 1 of the invention.
[Fig. 7] Fig. 7 is a longitudinal sectional view illus-
trating the position where dew condensation occurs
in the indoor unit according to Embodiment 1 of the
invention.
[Fig. 8] Fig. 8 is a block diagram of a signal process-
ing device according to Embodiment 1 of the inven-
tion.
[Fig. 9] Fig. 9 is a longitudinal sectional view of an-
other exemplary indoor unit of the air-conditioning
apparatus according to Embodiment 1 of the inven-
tion.
[Fig. 10] Fig. 10 is a longitudinal sectional view of an
indoor unit according to Embodiment 2 of the inven-
tion.
[Fig. 11] Fig. 11 is a block diagram illustrating a signal
processing device according to Embodiment 2 of the
invention.
[Fig. 12] Fig. 12 is a diagram of waveforms for illus-
trating a method of calculating noise to be canceled
from sound after interference.
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[Fig. 13] Fig. 13 is a block diagram for illustrating a
method of estimating a control sound according to
Embodiment 2 of the invention.
[Fig. 14] Fig. 14 is a longitudinal sectional view of
another exemplary indoor unit according to Embod-
iment 2 of the invention.
[Fig. 15] Fig. 15 is a longitudinal sectional view of an
indoor unit according to Embodiment 3 of the inven-
tion.
[Fig. 16] Fig. 16 is a characteristic diagram illustrating
the coherence property between a noise detection
microphone and a noise cancellation effect detection
microphone in accordance to the disposed positions
of the two microphones.
[Fig. 17] Fig. 17 is a longitudinal sectional view of an
indoor unit according to Embodiment 4 of the inven-
tion.
[Fig. 18] Fig. 18 is a longitudinal sectional view of an
indoor unit according to Embodiment 5 of the inven-
tion.
[Fig. 19] Fig. 19 is a bottom view of the fan (as viewed
from a bottom of Fig. 18) according to Embodiment
5 of the invention.
[Fig. 20] Fig. 20 is a cross-sectional view taken along
the line M-M of Fig. 19.
[Fig. 21] Fig. 21 is a block diagram illustrating a signal
processing device according to Embodiment 5 of the
invention.
[Fig. 22] Fig. 22 is a diagram illustrating the result of
an experiment in which airflow blown out from the
fan of Embodiment 5 of the invention was visualized.
[Fig. 23] Fig. 23 is a block diagram illustrating a circuit
of weighting means according to Embodiment 5 of
the invention.
[Fig. 24] Fig. 24 is a chart illustrating coherence prop-
erties between a detected sound of a noise detection
microphone 161 and a detected sound of a noise
cancellation effect detection microphone 191 when
a fan 20 was operated while the noise detection mi-
crophone 161 was disposed outside a cylindrical re-
gion S.
[Fig. 25] Fig. 25 is a chart illustrating coherence prop-
erties between a detected sound of the noise detec-
tion microphone 161 and a detected sound of the
noise cancellation effect detection microphone 191
when the fan 20 was operated while the noise de-
tection microphone 161 was disposed inside the cy-
lindrical region S.
[Fig. 26] Fig. 26 is a longitudinal sectional view of
another exemplary indoor unit according to Embod-
iment 5 of the invention.
[Fig. 27] Fig. 27 is a longitudinal sectional view of
still another exemplary indoor unit according to Em-
bodiment 5 of the invention.
[Fig. 28] Fig. 28 is a cross-sectional view illustrating
another mounting example of the noise detection mi-
crophone according to Embodiment 5 of the inven-
tion.

[Fig. 29] Fig. 29 is a longitudinal sectional view of an
indoor unit according to Embodiment 6 of the inven-
tion.
[Fig. 30] Fig. 30 is a longitudinal sectional view of
another exemplary indoor unit according to Embod-
iment 6 of the invention.
[Fig. 31] Fig. 31 is a longitudinal sectional view of
still another exemplary indoor unit according to Em-
bodiment 6 of the invention.
[Fig. 32] Fig. 32 is a cross-sectional view illustrating
another mounting example of the noise detection mi-
crophone according to Embodiment 6.
[Fig. 33] Fig. 33 is a longitudinal sectional view of an
indoor unit according to Embodiment 7 of the inven-
tion.
[Fig. 34] Fig. 34 is a block diagram illustrating a signal
processing device according to Embodiment 7 of the
invention.
[Fig. 35] Fig. 35 is a front view of an indoor unit ac-
cording to Embodiment 8 of the invention.
[Fig. 36] Fig. 36 is a side view of an indoor unit ac-
cording to Embodiment 8 of the invention.
[Fig. 37] Fig. 37 is a block diagram illustrating a con-
troller according to Embodiment 8 of the invention.
[Fig. 38] Fig. 38 is a front view of another exemplary
indoor unit according to Embodiment 8 of the inven-
tion.
[Fig. 39] Fig. 39 is a left side view of the indoor unit
illustrated in Fig. 38.
[Fig. 40] Fig. 40 is a front view of an indoor unit ac-
cording to Embodiment 9 of the invention.
[Fig. 41] Fig. 41 is a block diagram illustrating a con-
troller according to Embodiment 9 of the invention.
[Fig. 42] Fig. 42 is a front view of another exemplary
indoor unit according to Embodiment 9 of the inven-
tion.
[Fig. 43] Fig. 43 is a left side view of the indoor unit
illustrated in Fig. 42.
[Fig. 44] Fig. 44 is a front view of still another exem-
plary indoor unit according to Embodiment 9 of the
invention.
[Fig. 45] Fig. 45 is a front view of an indoor unit ac-
cording to Embodiment 10 of the invention.
[Fig. 46] Fig. 46 is a block diagram illustrating a con-
troller according to Embodiment 10 of the invention.
[Fig. 47] Fig. 47 is a front view of an indoor unit ac-
cording to Embodiment 11 of the invention.
[Fig. 48] Fig. 48 is a front view of another exemplary
indoor unit according to Embodiment 11 of the in-
vention.
[Fig. 49] Fig. 49 is a left side view of the indoor unit
illustrated in Fig. 48.
[Fig. 50] Fig. 50 is a front view of an indoor unit ac-
cording to Embodiment 12 of the invention.
[Fig. 51] Fig. 51 is a front view of another exemplary
indoor unit according to Embodiment 12 of the in-
vention.
[Fig. 52] Fig. 52 is a left side view of the indoor unit
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illustrated in Fig. 51.
[Fig. 53] Fig. 53 is a front view of still another exem-
plary indoor unit according to Embodiment 12 of the
invention.
[Fig. 54] Fig. 54 is a front view of an indoor unit ac-
cording to Embodiment 15 of the invention.
[Fig. 55] Fig. 55 is a block diagram illustrating a con-
troller according to Embodiment 15 of the invention.
[Fig. 56] Fig. 56 is a block diagram illustrating noise
cancellation amount calculating means according to
Embodiment 15 of the invention.
[Fig. 57] Fig. 57 is a front view of an indoor unit ac-
cording to Embodiment 16 of the invention.

Description of Embodiments

[0013] Specific embodiments of an air-conditioning ap-
paratus (more specifically, indoor units of an air-condi-
tioning apparatus) according to the invention will be de-
scribed below. Note that, in Embodiment 1, basic config-
urations of the units constituting the indoor unit of the air-
conditioning apparatus will be described. Further, from
Embodiment 2 and thereafter, detailed configurations of
the units or other examples will be described. Further-
more, in each of the subsequent embodiments, the in-
vention will be described with a wall-mounted indoor unit
as its example. Additionally, in the figures of each em-
bodiment, the shapes, size, and the like of each unit (or
components of each unit) may partially differ.

Embodiment 1

<Basic Configuration>

[0014] Fig. 1 is a longitudinal sectional view of an in-
door unit (referred to as an "indoor unit 100") of an air-con-
ditioning apparatus according to Embodiment 1 of the
invention. Further, Fig. 2 is an external perspective view
of the indoor unit. Note that, in Embodiment 1 and the
embodiments described thereafter, description will be
given assuming that the left side of Fig. 1 is the front side
of the indoor unit 100. Configuration of the indoor unit
100 will be described with reference to Figs. 1 and 2.

(Overall Configuration)

[0015] The indoor unit 100 supplies conditioned air to
areas subject to air conditioning such as an indoor space
by using a refrigeration cycle that circulates a refrigerant.
The indoor unit mainly includes a casing 1 that is formed
with inlet ports 2 for suctioning indoor air therein and an
outlet port 3 for supplying conditioned air into the area
subject to air conditioning; fans 20 that is accommodated
in the casing 1, that suctions indoor air from the inlet ports
2, and that blows out conditioned air from the outlet port
3; and a heat exchanger 50 that is disposed in an air
passage from the fans 20 to the outlet port 3 and that
generates conditioned air by exchanging heat between

a refrigerant and the indoor air. Further, an air passage
(arrow Z) is in communication with the inside of the casing
by these components. The inlet ports 2 are openly formed
in the upper portion of the casing 1. The outlet port 3 is
openly formed in the lower portion of the casing 1 (more
specifically, the front lower portion of the casing 1). The
fans 20 are disposed on the downstream side of the inlet
ports 2 and on the upstream side of the heat exchanger
50, and include, for example, an axial flow fan, a mixed
flow fan, or the like.
[0016] Further, the indoor unit 100 is provided with a
controller 281 that controls the rotation speed of the fans
20 and the orientation (angle) of a horizontal vane 70 and
a vertical vane described below. Note that the controller
281 may be omitted from the figures illustrating Embod-
iment 1 and the subsequent embodiments.
[0017] As regards the indoor unit 100 configured as
above, since the fans 20 are provided on the upstream
side of the heat exchanger 50, occurrence of swirl flow
of air blown out from the outlet port 3 and unevenness
of wind speed distribution can be suppressed compared
to the indoor units of conventional air-conditioning appa-
ratuses that are provided with fans 20 in the outlet port
3. Accordingly, it is possible to send comfortable air to
the area subject to air conditioning. Further, since there
is no complicated structure such as a fan in the outlet
port 3, it is possible to easily perform measures against
dew condensation occurring at the boundary between
warm air and cold air during a cooling operation. Further-
more, since fan motors 30 are not exposed to conditioned
air such as hot air and cold air, it will be possible to achieve
long operational life.

(Fan)

[0018] Typically, in an indoor unit of an air-conditioning
apparatus, the fan cannot be made large since there is
a restriction in the disposing space. Accordingly, in order
to obtain the desired amount of air volume, a plurality of
fans with appropriate sizes is disposed in parallel. As
shown in Fig. 2, the indoor unit 100 according to Embod-
iment 1 has three fans 20 disposed in parallel along the
longitudinal direction of the casing 1 (in other words, in
the longitudinal direction of the outlet port 3). In a typical
sized indoor unit of an air-conditioning apparatus as of
now, two to four fans 20 are desirable to obtain the in-
tended heat exchange capacity. In the indoor unit ac-
cording to Embodiment 1, it is possible to obtain substan-
tially the same amount of air volume in each of the fans
20 by configuring the shape of the fans to be all the same
and by operating all the fans 20 with the same operating
rotation speed.
[0019] With the above configuration, by combining the
number, shape, size, and the like of the fans 20 in ac-
cordance with the required air volume and air flow resist-
ance in the indoor unit 100, it is possible to design opti-
mum fans corresponding to indoor units 100 with various
specifications.
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(Bell Mouth)

[0020] The indoor unit 100 according to Embodiment
1 is disposed with a duct-shaped bell mouth 5 around
each fan 20. The bell mouth 5 is for smoothly guiding the
suction and discharge air into and out of the fan. As shown
in Fig. 1, the bell mouth 5 according to Embodiment 1
has a substantially circular geometry in planar view. Fur-
ther, the bell mouth 5 according to Embodiment 1 has
the following shape in a longitudinal section. An upper
portion 5a has a substantially arcuate shape in which an
end portion widens as it extends upwards. A middle por-
tion 5b is a straight portion in which the diameter of the
bell mouth is constant. A lower portion 5c has a substan-
tially arcuate shape in which an end portion widens as it
extends downwards. Further, the end of the upper portion
5a (the arcuate portion on the inlet side) of the bell mouth
5 forms the inlet port 2.
Although the bell mouth 5 illustrated in Fig. 1 of Embod-
iment 1 has a duct shape that is configured to have a
height higher than that of an impeller of the fan 20, the
invention is not limited to this. The bell mouth may be a
semi-opened type in which the height of the bell mouth
5 is configured to be lower than that of the impeller of the
fan 20. Further, the bell mouth 5 may be configured with
only the end portions 5a and 5b without the straight por-
tion of 5b illustrated in Fig. 1.
[0021] Note that the bell mouth 5 may be integrally
formed with the casing 1 so as to reduce the parts count
and to improve its strength. Further, for example, the bell
mouth 5, the fan 20, the fan motor 30, and the like may
be modularized and be configured to be detachable from
the casing 1 so as to increase maintenanceability.
[0022] Furthermore, in Embodiment 1, the end portion
of the upper portion 5a of the bell mouth 5 (the arcuate
portion on the inlet side) is configured with a uniform
shape with respect to the aperture plane of the bell mouth
5 in the circumferential direction. That is, the bell mouth
5 does not have any structure such as a notch or a rib in
the rotation direction of the rotation shaft 20a of the fan
20 and has a uniform shape with axial symmetry.
[0023] By configuring the bell mouth 5 as such, the end
portion of the upper portion 5a of the bell mouth 5 (the
arcuate portion on the inlet side) will have a uniform
shape relative to the rotation of the fan; hence, regarding
the suction flow of the fan 20, one with uniform flow is
achieved. Accordingly, noise generated by drifts of the
suction flow of the fan 20 can be reduced.

(Regarding Partition Plate)

[0024] As shown in Fig. 2, the indoor unit 100 according
to Embodiment 1 is provided with a partition plate 90
between each neighboring fans 20. These partition plates
90 are disposed between the heat exchanger 50 and the
fans 20. That is, the air passage between the heat ex-
changer 50 and the fans 20 is divided into plural air pas-
sages (into three in Embodiment 3). Since the partition

plates 90 are disposed between the heat exchanger 50
and the fans 20, end portions of the partition plates 90
that are on the side in contact with the heat exchanger
50 are formed along the heat exchanger 50. More spe-
cifically, as shown in Fig. 1, the heat exchanger 50 is
disposed with a substantially inverted V-shape in a lon-
gitudinal section from the front side to the rear side of the
indoor unit 100 (that is, a longitudinal section when the
indoor unit 100 is viewed from the right side. Hereinafter
referred to as a "right side longitudinal section"). Accord-
ingly, the end portion of each partition plate 90 on the
heat exchanger 50 side also has a substantially inverted
V-shape.
[0025] Note that the position of the end portion of each
partition plate 90 on the fan 20 side may be determined
as follows. If there is sufficient distance between the
neighboring fans 20 such that the fans will not influence
each other on the suction side, the end portion of each
partition plate 90 on the fan 20 side may be provided up
to the exit plane of the fan 20. However, if the neighboring
fans 20 are close to each other such that the fans will
influence each other on the suction side and if it is pos-
sible to form the end portion of the upper portion 5a of
the bell mouth 5 (the arcuate portion on the inlet side) to
have a sufficiently large shape, then the end portion of
each partition plate 90 on the fan 20 side may be extend-
ed to the upstream side (inlet side) of the fan 20 so that
there will be no influence to the neighboring air passage
(so that the neighboring fans 20 will not influence each
other on their inlet sides).
[0026] Further, the partition plate 90 may be formed of
various materials. For example, the partition plate 90 may
be formed of metal such as steel, aluminum, or the like.
Further, the partition plate 90 may be formed of resin or
the like, for example. However, since the heat exchanger
50 becomes high in temperature during a heating oper-
ation, a slight space may be provided between the par-
tition plate 90 and the heat exchanger 50 if the partition
plate 90 is formed of a material such as resin that has a
low melting point. If the partition plate 90 is of a material
that has a high melting point such as aluminum, steel, or
the like, the partition plate 90 may be disposed in contact
with the heat exchanger 50. If the heat exchanger 50 is,
for example, a fin-and-tube heat exchanger, the partition
plate 90 may be inserted between the fins of the heat
exchanger 50.
[0027] As described above, the air passage between
the heat exchanger 50 and the fans 20 is divided into
plural air passages (into three in Embodiment 3). Noise
generated in the duct can be reduced by providing a
sound absorbing material to the air passages, that is, to
the partition plates 90, the casing 1, and the like.
[0028] Further, these divided air passages are each
formed into a substantially rectangular shape with sides
of L1 and L2 in planar view. That is, the breadth of each
divided air passage is L1 and L2. Accordingly, for exam-
ple, the air volume that has been generated by the fan
20, disposed in the substantially rectangular shape
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formed with L1 and L2, reliably passes through the area
of the heat exchanger 50 surrounded by L1 and L2, which
is positioned downstream of the fan 20.
[0029] By dividing the air passage in the casing 1 into
plural air passages, even if the flow field created down-
stream of each fan 20 includes a swirling component, the
air blown out from each fan 20 cannot travel freely to the
longitudinal direction (a direction perpendicular to the
sheet of Fig. 1) of the indoor unit 100. Accordingly, the
air blown out from each fan 20 can be made to pass
through the area of the heat exchanger 50 that is the area
downstream of the fan 20 surrounded by L1 and L2. As
a result, unevenness of air volume distribution of the air
flowing into the entire heat exchanger 50 in the longitu-
dinal direction (a direction perpendicular to the sheet of
Fig. 1) can be suppressed and a high heat exchange
capacity can be obtained. Further, by separating the in-
side of the casing 1 with partition plates 90, it is possible
to prevent, between each neighboring fans 20, interfer-
ence of the swirl flows generated by the neighboring fans
20. Accordingly, it is possible to suppress loss of fluid
energy due to interference between swirl flows; hence,
along with improvement of wind speed distribution, it is
possible to reduce pressure loss in the indoor unit 100
as well. Note that the partition plate 90 does not have to
be formed of a single plate and may be formed of plural
plates. For example, the partition plate 90 may be divided
into two, such that one is on a front side heat exchanger
51 side and the other is on a rear side heat exchanger
55 side. Naturally, it is preferable that there is no gap
between each connection of the plates constituting the
partition plate 90. By dividing the partition plate 90 into
plural plates, ease of assembly of the partition plate 90
is increased.

(Fan Motor)

[0030] The fan 20 is rotatably driven by the fan motor
30. The fan motor 30 that is used may be an inner rotor
type or an outer rotor type. If the fan motor 30 is of an
outer rotor type, one configured with a rotor that is integral
with a boss 21 of the fan 20 (the boss 21 made to include
the rotor) is also used. Further, by sizing the fan motor
30 to be smaller than the size of the boss 21 of the fan
20, the airflow generated by the fan 20 can be prevented
from being deteriorated. Furthermore, by disposing the
motor inside the boss 21, the dimension in the shaft di-
rection can be made short. By configuring the fan motor
30 and the fan 20 to have an easy-to-detach structure,
ease of maintenance is increased.
[0031] Note that a brushless DC motor that is relatively
high in cost may be used as the fan motor 30 to achieve
improvement in efficiency, long life, and improvement in
controllability; however, it is needless to say that other
types of motors may be employed to satisfy the primary
function of an air-conditioning apparatus. Further, the cir-
cuit for driving the fan motor 30 may be integral with the
fan motor 30 or may be configured externally with the

implementation of dust-proofing and fire-proofing meas-
ures.
[0032] The fan motor 30 is mounted to the casing 1
with a motor stay 16. Further, the fan motor 30 may be
a box type (the fan 20, a housing, the fan motor 30, the
bell mouth 5, the motor stay 16, and the like being mod-
ularized as one) that is used to cool CPUs and the like
and may be configured to be detachable from the casing
1; hence, ease of maintenance is increased and the pre-
cision of tip clearance of the fan 20 can be improved.
Generally, the fan performance is higher when the tip
clearance is smaller and thus is more preferable.
[0033] Note that the driving circuit of the fan motor 30
may be configured inside the fan motor 30 or may be
configured outside thereof.

(Motor Stay)

[0034] The motor stay 16 includes a fixing member 17
and a supporting member 18. The fan motor 30 is mount-
ed to the fixing member 17. The supporting member 18
is a member for securing the fixing member 17 to the
casing 1. The supporting member 18 is, for example,
rod-shaped and is provided so as to radially extend from
the outer circumference of the fixing member 17, for ex-
ample. As shown in Fig. 1, the supporting member 18
according to Embodiment 1 is provided so as to extend
in the horizontal direction. Note that the supporting mem-
ber 18 may be blade shaped or plate shaped to give the
member a stator vane effect.

(Heat Exchanger)

[0035] The heat exchanger 50 of the indoor unit 100
according to Embodiment 1 is provided on the downwind
side of the fans 20. This heat exchanger 50 may employ
a fin-and-tube heat exchanger, for example. As shown
in Fig. 1, the heat exchanger 50 is separated at a sym-
metry line 50a in the right side longitudinal section. The
symmetry line 50a is a line that separates the installation
range of the heat exchanger 50 in this section into left
and right at a substantially middle portion thereof. That
is, the front side heat exchanger 51 is disposed on the
front side (left side of the sheet of Fig. 1) relative to the
symmetry line 50a and the rear side heat exchanger 55
is disposed on the rear side (right side of the sheet of
Fig. 1) relative to the symmetry line 50a. Further, the front
side heat exchanger 51 and the rear side heat exchanger
55 are disposed in the casing 1 such that the distance
between the front side heat exchanger 51 and the rear
side heat exchanger 55 increases with respect to the flow
direction of the air, that is, are disposed such that the
section of the heat exchanger 50 in the right side longi-
tudinal section has a substantially inverted V-shape. That
is, the front side heat exchanger 51 and the rear side
heat exchanger 55 are disposed so as to be inclined
against the flow direction of the air supplied from the fans
20.
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[0036] Further, the heat exchanger 50 is featured in
that the air passage area of the rear side heat exchanger
55 is larger than the air passage area of the front side
heat exchanger 51. That is, in the heat exchanger 50,
the air volume in the rear side heat exchanger 55 is larger
than the air volume in the front side heat exchanger 51.
In Embodiment 1, the length of the rear side heat ex-
changer 55 in the longitudinal direction is longer than the
front side heat exchanger 51 in the longitudinal direction
when viewed in the right side longitudinal section. Ac-
cordingly, the air passage area of the rear side heat ex-
changer 55 is larger than the air passage area of the front
side heat exchanger 51. Note that other configurations
of the front side heat exchanger 51 and the rear side heat
exchanger 55 (such as the length in the depth direction
of Fig. 1) are the same. That is, the heat transfer area of
the rear side heat exchanger 55 is larger than the heat
transfer area of the front side heat exchanger 51. Further,
the rotation shaft 20a of the fan 20 is disposed in the
upper portion of the symmetry line 50a.
[0037] By configuring the heat exchanger 50 as above,
occurrence of swirl flow of air blown out from the outlet
port 3 and unevenness of wind speed distribution can be
suppressed compared to the indoor units of conventional
air-conditioning apparatuses that are provided with fans
in the outlet port. Further, by configuring the heat ex-
changer 50 as above, the air volume in the rear side heat
exchanger 55 is larger than the air volume in the front
side heat exchanger 51. Furthermore, due to this differ-
ence in air volume, when air that has passed through the
front side heat exchanger 51 and air that has passed
through the rear side heat exchanger 55 merge, the
merged air is bent towards the front side (the outlet port
3 side). Accordingly, there will be no need to drastically
bend the airflow in the vicinity of the outlet port 3; thus,
it is possible to reduce pressure loss in the vicinity of the
outlet port 3.
[0038] Additionally, in the indoor unit 100 according to
Embodiment 1, the direction of air flowing out from the
rear side heat exchanger 55 is from the rear side to the
front side. Accordingly, in the indoor unit 100 according
to Embodiment 1, it is easier to bend the flow of air that
has passed the heat exchanger 50 compared to a heat
exchanger 50 that is disposed in a substantially V-shape
in the right side longitudinal section.
[0039] Since the indoor unit 100 includes plural fans
20, the weight tends to become heavy. When the indoor
unit 100 becomes heavy, the wall for installing the indoor
unit 100 needs to be stronger, causing to restrict the in-
stallation. Therefore, it is preferable that the weight of the
heat exchanger 50 is reduced. Further, in the indoor unit
100, since the fans 20 are disposed on the upstream side
of the heat exchanger 50, the height of the indoor unit
100 becomes large which tends to become a restriction
for the installation. Therefore, it is preferable that the heat
exchanger 50 is reduced in weight. Further, it is prefer-
able that the heat exchanger 50 is reduced in size.
[0040] Accordingly, in Embodiment 1, the heat ex-

changer 50 is devised so as to reduce its size by using
a fin-and-tube heat exchanger as the heat exchanger 50
(the front side heat exchanger 51 and the rear side heat
exchanger 55). More specifically, the heat exchanger 50
according to Embodiment 1 includes a plurality of fins 56
arranged with a predetermined gap therebetween and a
plurality of heat transfer pipes 57 that penetrate through
the fins 56. In Embodiment 1, the fins 56 are arranged in
the left-right direction of the casing 1 (the direction per-
pendicular to the sheet of Fig. 1). That is, the heat transfer
pipes 57 penetrate through the fins 56 along the left-right
direction of the casing 1 (the direction perpendicular to
the sheet of Fig. 1). Further, in Embodiment 1, two rows
of heat transfer pipes 57 are disposed in the air flowing
direction of the heat exchanger 50 (the width direction of
the fins 56) in order to improve the heat transfer efficiency
of the heat exchanger 50. The heat transfer pipes 57 are
disposed in a substantially staggered manner in the right
side longitudinal section.
[0041] Further, the heat exchanger 50 is devised so
as to reduce its size by configuring the heat transfer pipes
57 with circular pipes with a small diameter (diameter of
substantially 3 mm to substantially 7 mm) and by em-
ploying R32 as the refrigerant flowing in the heat transfer
pipes 57 (the refrigerant used in the air-conditioning ap-
paratus provided with the indoor unit 100 and in this in-
door unit 100). That is, the heat exchanger 50 exchanges
heat between the refrigerant flowing inside the heat trans-
fer pipes 57 and indoor air via the fins 56. Accordingly,
when the heat transfer pipes 57 are made small, com-
pared to heat exchangers with heat transfer pipes with a
large diameter, pressure loss of the refrigerant becomes
large with the same circulating amount of refrigerant.
However, compared to R410A, R32 has larger latent heat
of vaporization under the same temperature and thus
can exert the same capacity with less circulating amount
of refrigerant. Accordingly, by using R32, it is possible to
reduce the amount of refrigerant used and to reduce pres-
sure loss in the heat exchanger 50. Therefore, the size
of the heat exchanger 50 can be reduced by configuring
the heat transfer pipes 57 with small circular pipes and
by using R32 as the refrigerant.
[0042] Further, in the heat exchanger 50 according to
Embodiment 1, the heat exchanger 50 is devised so as
to reduce its weight by forming the fins 56 and the heat
transfer pipes 57 with aluminum or aluminum alloy. Note
that if the weight of the heat exchanger 50 is not an in-
stallation restriction, the heat transfer pipes 57 may, nat-
urally, be constituted by copper.

(Finger Guard and Filter)

[0043] Further, the indoor unit 100 according to Em-
bodiment 1 is provided with a finger guard 15 and a filter
10 at the inlet ports 2. The finger guard 15 is disposed
with an object to disable a hand to be in contact with the
rotating fan 20. Accordingly, the shape of the finger guard
15 may be any that can avoid a hand from being in contact
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with the fan 20. For example, the finger guard 15 may be
latticed-shaped or may be round-shaped including plural
large- and small-sized rings. Further, the finger guard 15
may be constituted by materials such as resin or may be
constituted by a metal material; however, if strength is
required, it is desirable that the guard is constituted by
metal. Furthermore, the finger guard 15 is preferably thin,
and of a strong material and shape from the viewpoint of
reduction of air flow resistance and maintenance of
strength. The filter 10 is provided to prevent dust from
flowing into the indoor unit 100. The filter 10 is detachably
provided to the casing 1. Further, although not shown,
the indoor unit 100 according to Embodiment 1 may in-
clude an automatic cleaning mechanism that cleans the
filter 10 automatically.

(Wind Direction Control Vane)

[0044] Further, in the indoor unit 100 according to Em-
bodiment 1, the outlet port 3 is provided with a horizontal
vane 70 and vertical vanes (not shown) that control the
direction to blow out the airflow.

(Drain Pan)

[0045] Fig.3 is a perspective view of the indoor unit
according to Embodiment 1 of the invention viewed from
the right front side. Fig. 4 is a perspective view of the
indoor unit viewed from the right rear side. Fig. 5 is a
perspective view of the indoor unit viewed from the left
front side. Further, Fig. 6 is a perspective view of a drain
pan according to Embodiment 1 of the invention. Note
that in order to facilitate understanding of the shape of
the drain pan, Figs. 3 and 4 each illustrate a section of
the right side of the indoor unit 100 and Fig. 5 illustrates
a section of the left side of the indoor unit 100.
[0046] A front side drain pan 110 is provided under the
lower end portion of the front side heat exchanger 51 (the
end portion on the front side of the front side heat ex-
changer 51). A rear side drain pan 115 is provided under
the lower end portion of the rear side heat exchanger 55
(the end portion on the rear side of the rear side heat
exchanger 55). Note that, in Embodiment 1, the rear side
drain pan 115 and the rear side portion 1b of the casing
1 is integrally formed. A connecting port 116, to which a
drain hose 117 is connected, is provided at each of the
left end and the right end of the rear side drain pan 115.
Note that the drain hose 117 does not need to be con-
nected to both of the connecting ports 116, and it is only
sufficient to connect the drain hose 117 to either one of
the connecting ports 116. For example, when the drain
hose 117 needs to be taken out from the right side of the
indoor unit 100 during installation work of the indoor unit
100, the drain hose 117 may be connected to the con-
necting port 116 provided on the right end of the rear side
drain pan 115 and the connecting port 116 provided on
the left end of the rear side drain pan 115 may be covered
with a rubber cap or the like.

[0047] The front side drain pan 110 is disposed at a
higher position than that of the rear side drain pan 115.
Further, a drainage channel 111 , which is a channel
where drain moves therethrough, is provided between
the front side drain pan 110 and the rear side drain pan
115 at each of the left ends and the right ends of the drain
pans. The end of each drainage channel 111 on the front
side is connected to the front side drain pan 110. The
drainage channel 111 is provided so as to incline down-
wards from the front side drain pan 110 to the rear side
drain pan 115. Further, the end of each drainage channel
111 on the rear side is formed with a tongue portion 111
a. The end of each drainage channel 111 on the rear side
is disposed so as to cover the upper side of the rear side
drain pan 115.
[0048] Dew condensation occurs on the heat exchang-
er 50 when the indoor air is cooled by the heat exchanger
50 during a cooling operation. Then, dew attached to the
front side heat exchanger 51 drips from the lower end of
the front side heat exchanger 51 and is collected in the
front side drain pan 110. Dew attached to the rear side
heat exchanger 55 drips from the lower end of the rear
side heat exchanger 55 and is collected in the rear side
drain pan 115.
Further, in Embodiment 1, since the front side drain pan
110 is provided at a higher position than that of the rear
side drain pan 115, dew collected in the front side drain
pan 110 flows through the drainage channels 111 to-
wards the rear side drain pan 115. Then this drain drips
from the tongue portion 111a of each drainage channel
111 to the rear side drain pan 115 and is collected in the
rear side drain pan 115. The drain that has been collected
in the rear side drain pan 115 passes through the drain
hose 117 and is discharged outside the casing 1 (indoor
unit 100).
[0049] By providing the front side drain pan 110 at a
higher position than that of the rear side drain pan 115
as in Embodiment 1, drain collected in each drain pan
can be gathered in the rear side drain pan 115 (the drain
pan that is disposed on the most rear side of the casing
1). Thus, by providing a connecting port 116 of the drain
hose 117 to the rear side drain pan 115, it will be possible
to discharge drain that has been collected in the front
side drain pan 110 and the rear side drain pan 115 outside
the casing 1. Accordingly, there is no need to detach the
drain pan connected with the drain hose 117 when open-
ing the front side and the like of the casing 1 and per-
forming maintenance (cleaning and the like of the heat
exchanger 50); hence, workability of maintenance and
the like is improved.
[0050] Further, since the drainage channel 111 is pro-
vided to both the left end and the right end, even if the
indoor unit 100 is installed in an inclined state, drain col-
lected in the front side drain pan 110 can be reliably guid-
ed to the rear side drain pan 115. Additionally, since the
connecting port for connecting the drain hose 117 is pro-
vided to both the left end and the right end, it is possible
to select the direction to which the hose is pulled out in
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accordance with the installation condition of the indoor
unit 100; hence, workability when installing the indoor
unit 100 is improved. Furthermore, since the drainage
channel 111 is disposed so as to cover the upper region
of the rear side drain pan 115 (that is, there is no need
for a connecting mechanism between the drainage chan-
nel 111 and the rear side drain pan 115), detachment of
the front side drain pan 110 is facilitated; hence, ease of
maintenance is increased.
[0051] Note that the drainage channel 111 may be dis-
posed such that the end of the drainage channel 111 on
the rear side is connected to the rear side drain pan 115
so that the front side drain pan 110 covers the upper
region of the drainage channel 111. Even with such a
configuration, it will be possible to obtain the same ad-
vantageous effect to the configuration in which the drain-
age channel 111 is disposed so as to cover the upper
region of the rear side drain pan 115. Further, the front
side drain pan 110 does not necessarily have to be dis-
posed at a higher position than that of the rear side drain
pan 115. It is possible to discharge drain that has been
collected by the front side drain pan 110 and the rear
side drain pan 115 from the drain hose connected to the
rear side drain pan 115 even if the front side drain pan
110 and the rear side drain pan 115 are disposed at the
same height.

(Nozzle)

[0052] Further, in the indoor unit 100 according to Em-
bodiment 1, in the right side longitudinal section, a length
d1 of an opening of a nozzle 6 on an inlet side (a narrowed
length d1 between the drain pans defined by the front
side drain pan 110 and the rear side drain pan 115) is
configured to be larger than a length d2 of an opening of
the nozzle 6 on an outlet side (the length of the outlet
port 3). That is, the nozzle 6 of the indoor unit 100 is d1
> d2 (see Fig. 1).
[0053] The reason for the nozzle 6 being d1 > d2 is as
follows. Note that since d2 has influence on the reacha-
bility of the airflow that is one of the basic functions of
the indoor unit, hereinafter, description is given of a case
in which d2 of the indoor unit 100 according to Embodi-
ment 1 is a length that is similar to the length of an outlet
port of a conventional indoor unit.
[0054] By shaping the nozzle 6 to be d1 > d2 in a lon-
gitudinal section, the air passage of the air becomes larg-
er and it will be possible to increase an angle A of the
heat exchanger 50 that is disposed on its upstream side
(the angle between the front side heat exchanger 51 and
the rear side heat exchanger 55 on the downstream side
of the heat exchanger 50). Accordingly, since the wind
speed distribution occurring in the heat exchanger 50 is
alleviated and the air passage of the air downstream of
the heat exchanger 50 can be made large, it is possible
to reduce pressure loss in the entire indoor unit 100. Fur-
ther, the flow can be guided to the outlet port 3 after the
unevenness of the wind speed distribution that has been

occurring near the inlet of the nozzle 6 is uniformized with
the flow contraction effect.
[0055] For example, if d1 = d2, the unevenness of the
wind speed distribution that has occurred near the inlet
of the nozzle 6 (biased flow to the rear side, for example)
directly becomes the unevenness of the wind speed dis-
tribution at the outlet port 3. That is, if d1 = d2, air is blown
out from the outlet port 3 in a state with uneven wind
speed distribution. Further, for example, if d1 < d2, flow
contraction loss becomes large when air that has passed
through the front side heat exchanger 51 and the rear
side heat exchanger 55 merge near the inlet of the nozzle
6. Therefore, if d1 < d2, loss amounting to the flow con-
traction loss occurs when no diffuse effect can be ob-
tained in the outlet port 3.

(ANC)

[0056] Further, the indoor unit 100 according to Em-
bodiment 1 is disposed with an active noise cancellation
mechanism as illustrated in Fig. 1.
[0057] More specifically, the noise cancellation mech-
anism of the indoor unit 100 according to Embodiment 1
includes a noise detection microphone 161, a control
speaker 181, a noise cancellation effect detection micro-
phone 191, and a signal processing device 201. The
noise detection microphone 161 is a noise detection de-
vice that detects the operation sound (noise) of the indoor
unit 100 including the blast noise of the fan 20. This noise
detection microphone 161 is disposed between a fan 20
and the heat exchanger 50. In Embodiment 1, the noise
detection microphone 161 is provided in the casing 1 on
the front side. The control speaker 181 is a control sound
output device that outputs a control sound corresponding
to the noise. This control speaker 181 is disposed below
the noise detection microphone 161 and is disposed
above the heat exchanger 50. In Embodiment 1, the con-
trol speaker 181 is provided in the casing 1 on the front
side so as to face the middle of the air passage. The
noise cancellation effect detection microphone 191 is a
noise cancellation effect detection device that detects
the noise cancellation effect of the control sound. Since
this noise cancellation effect detection microphone 191
detects the noise coming out from the outlet port 3, it is
provided near the outlet port 3. Further, the noise can-
cellation effect detection microphone 191 is mounted so
as not to be hit by the discharged air from the outlet port
3 to a position avoiding the wind flow. The signal process-
ing device 201 is a control sound generation device that
makes the control speaker 181 output a control sound
on the basis of the detection result of the noise detection
microphone 161 and the noise cancellation effect detec-
tion microphone 191. The signal processing device 201
is accommodated in the controller 281, for example.
[0058] Fig. 8 is a block diagram of the signal processing
device according to Embodiment 1. An electric signal that
has been input from each of the noise detection micro-
phone 161 and the noise cancellation effect detection
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microphone 191 is amplified by a microphone amplifier
151, and is converted from an analog signal into a digital
signal by an A/D converter 152. The converted digital
signals are input to an FIR filter 158 and an LMS algorithm
159. The FIR filter 158 generates a control signal that is
corrected so as to have the same amplitude as and a
phase opposite to a noise that has reached a position
where the noise cancellation effect detection microphone
191 is disposed after being detected by the noise detec-
tion microphone 161. This control signal is converted
from a digital signal to an analog signal by a D/A converter
154, is amplified by an amplifier 155, and is emitted as
a control sound from the control speaker 181.
[0059] When an air-conditioning apparatus performs a
cooling operation and the like, as shown in Fig. 7, the
temperature of region B between the heat exchanger 50
and the outlet port 3 is decreased by the cold air, resulting
in occurrence of dew condensation that is water droplets
of water vapor in the air. Accordingly, in the indoor unit
100, a water receiver or the like (not shown) is mounted
so as to prevent water droplets from coming out from the
outlet port 3 to the vicinity of the outlet port 3. Note that
since the region that is upstream of the heat exchanger
50, in which the noise detection microphone 161 and the
control speaker 181 is disposed, is positioned upstream
of the region that is cooled by the cold air, no dew con-
densation occurs.
[0060] Next, a description will be given on a method of
suppressing the operation sound of the indoor unit 100.
The operation sound (noise) of the indoor unit 100 in-
cluding the blast noise of the fan 20 is detected by the
noise detection microphone 161 that is mounted between
the fan 20 and the heat exchanger 50, is turned into a
digital signal through the microphone amplifier 151 and
the A/D converter 152, and is input to the FIR filter 158
and the LMS algorithm 159.
[0061] A tap coefficient of the FIR filter 158 is succes-
sively updated by the LMS algorithm 159. In the LMS
algorithm 159, the tap coefficient is updated in accord-
ance with Equation 1 (h (n+1) = h (n) + 2 d m d e (n) d
x (n)). The optimum tap coefficient is updated such that
an error signal "e" approaches zero.
Note that "h" is a tap coefficient of the filter, "e" is an error
signal, "x" is a filter input signal, and "m" is a step size
parameter. The step size parameter m controls a filter
coefficient update amount for each sampling event.
[0062] In this way, the digital signal that has passed
through the FIR filter 158, the tap coefficient of which has
been updated by the LMS algorithm 159, is converted
into an analog signal by the D/A converter 154, is ampli-
fied by the amplifier 155, and is emitted as a control sound
from the control speaker 181, which is mounted between
the fan 20 and the heat exchanger 50, into the air passage
inside the indoor unit 100.
[0063] On the other hand, in the lower end of the indoor
unit 100, the noise cancellation effect detection micro-
phone 191 that has been mounted to the outside wall
direction of the outlet port 3 so as not to be hit by the

wind discharged from the outlet port 3 detects the result-
ant sound after the noise, which has propagated through
the air passage from the fan 20 and which has come out
from the outlet port 3, has been interfered with the sound
emitted from the control speaker 181. Since the sound
detected by the noise cancellation effect detection mi-
crophone 191 has been input to the error signal of the
above-described LMS algorithm 159, the tap coefficient
of the FIR filter 158 is updated such that this sound after
interference approaches zero. As a result, the noise in
the vicinity of the outlet port 3 can be suppressed by the
control sound that has passed through the FIR filter 158.
[0064] As above, in the indoor unit 100 applied with
the active noise reduction method, the noise detection
microphone 161 and the control speaker 181 is disposed
between the fan 20 and the heat exchanger 50, and the
noise cancellation effect detection microphone 191 is
mounted to a position where the microphone is not hit by
the wind flow from the outlet port 3. Accordingly, since
there is no need to mount components required for the
active noise reduction in region B where dew condensa-
tion occurs, attachment of water droplets to the control
speaker 181, the noise detection microphone 161, and
the noise cancellation effect detection microphone 191
can be prevented and deterioration of noise cancellation
performance and malfunction of the speakers and micro-
phones can be prevented.
[0065] Note that the mounting positions of the noise
detection microphone 161, the control speaker 181, and
the noise cancellation effect detection microphone 191
illustrated in Embodiment 1 are exemplary and explan-
atory only. For example, as shown in Fig. 9, the noise
cancellation effect detection microphone 191 may be dis-
posed between the fan 20 and the heat exchanger 50
along with the noise detection microphone 161 and the
control speaker 181. Further, a microphone has been
cited as exemplary means for detecting noise and the
noise cancellation effect after the noise has been can-
celed out with the control sound; however, it may be con-
figured with an acceleration sensor or the like that detects
vibration of the casing. Further, by perceiving sound as
a disturbance in air flow, noise and the noise cancellation
effect after the noise has been canceled out with the con-
trol sound may be detected as a disturbance in air flow.
That is, a flow rate sensor that detects the flow of air, a
hot-wire probe, and the like may be used as means for
detecting noise and the noise cancellation effect after the
noise has been canceled out with the control sound. It is
possible to increase the gain of the microphone to detect
the flow of air.
[0066] Further, in Embodiment 1, the FIR filter 158 and
the LMS algorithm 159 are used in the signal processing
device 201. However, any adaptive signal processing cir-
cuit that makes the sound detected by the noise cancel-
lation effect detection microphone 191 approach zero
may be used, and may be one using a filtered-X algorithm
that is commonly employed by active noise reduction
methods. Further, the signal processing device 201 does
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not need to employ adaptive signal processing, and may
be configured to generate a control sound using a fixed
tap coefficient. Furthermore, the signal processing de-
vice 201 does not need to employ digital signal process-
ing, and may be an analog signal processing circuit.
[0067] Furthermore, although the description is given
in Embodiment 1 of a case in which the heat exchanger
50 that cools the air to the extent of causing dew con-
densation is disposed, the invention can also be applied
to a case in which a heat exchanger causing no dew
condensation to occur is used. Thus, performance deg-
radation of the noise detection microphone 161, the con-
trol speaker 181, and noise cancellation effect detection
microphone 191 can be advantageously prevented with-
out the need to consider whether the heat exchanger 50
will cause dew condensation.

Embodiment 2

[0068] Other embodiments of the active noise reduc-
tion method will be described below. Note that, in Em-
bodiment 2, like functions and configurations to Embod-
iment 1 are denoted by like reference signs.
[0069] Fig. 15 is a longitudinal sectional view of the
indoor unit according to Embodiment 2 of the invention.
Note that, in Fig. 10, the right side of the drawing is the
front side of the indoor unit 100.
Point that differ between the indoor unit 100 according
to Embodiment 1 and the indoor unit 100 described in
Embodiment 2 is that while in Embodiment 1, generation
of the control sound is performed in the signal processing
device 201 using two microphones, that is, the noise de-
tection microphone 161 and the noise cancellation effect
detection microphone 191, for performing active noise
reduction, in the indoor unit 100 of Embodiment 2, these
microphones are replaced with one microphone, that is,
a noise/noise cancellation effect detection microphone
211. Further, due to this, the signal processing method
differs from that of Embodiment 1, and therefore the con-
tent of a signal processing device 204 differ from that of
the signal processing device 201.
[0070] On the wall below the fan 20, the control speaker
181 outputting a control sound corresponding to the noise
is arranged to face the middle of the air passage from
the wall, and further below, a noise/noise cancellation
effect detection microphone 211 that detects the result-
ant sound after the noise, which has propagated through
the air passage from the fan 20 and which has come out
from the outlet port 3, has been interfered with the sound
emitted from the control speaker 181. The control speak-
er 181 and the noise/noise cancellation effect detection
microphone 211 are disposed between the fan 20 and
the heat exchanger 50.
[0071] An output signal of the noise/noise cancellation
effect detection microphone 211 is input to the signal
processing device 204 serving as control sound gener-
ation means that generates a signal (control sound)
which controls the control speaker 181.

[0072] Fig. 11 is a block diagram of the signal process-
ing device according to Embodiment 2. Fig. 11 is a block
diagram of the signal processing device 204. An electric
signal that has been converted from a sound signal by
the noise/noise cancellation effect detection microphone
211 is amplified by the microphone amplifier 151, and is
converted from an analog signal into a digital signal by
the A/D converter 152. The converted signal is input to
the LMS algorithm 159, and further, a differential signal
between the converted signal and a signal obtained by
convolving the output signal of the FIR filter 158 with a
FIR filter 160 is input to the FIR filter 158 and the LMS
algorithm 159. Next, a convolution operation is performed
on the differential signal by the FIR filter 158 using the
tap coefficient calculated by the LMS algorithm 159. After
that, the differential signal is converted from a digital sig-
nal into an analog signal by the D/A converter 154, is
amplified by the amplifier 155, and is output as a control
sound from the control speaker 181.
[0073] Next, a description will be given on a method of
suppressing the operation sound of the indoor unit 100.
The sound after the operation sound (noise) including
the blast noise of the fan 20 of the indoor unit 100 is
interfered with the control sound output from the control
speaker 181 is detected by the noise/noise cancellation
effect detection microphone 211 that has been mounted
between the fan 20 and the heat exchanger 50, is turned
into a digital signal through the microphone amplifier 151
and the A/D converter 152.
[0074] In order to perform the same method of sup-
pressing the operation sound described in Embodiment
1, the noise to be canceled needs to be input to the FRI
filter 158 and, as illustrated in Equation 1, sound after
interference of the noise to be canceled that is to be the
input signal and the control sound that is to be the error
signal needs to be input to the LMS algorithm 159. How-
ever, since the noise/noise cancellation effect detection
microphone 211 can only detect the resultant sound after
interference of the control sound, it is necessary to create
the noise to be canceled from the sound detected by the
noise/noise cancellation effect detection microphone
211.
[0075] Fig. 12 shows a waveform of the resultant sound
after interference of the noise and the control sound ("a"
in Fig. 12), a waveform of the control sound ("b" in Fig.
12), and a waveform of the noise ("c" in Fig. 12). Accord-
ing to the superposition principle of sound, since b+c=a,
in order to obtain "c" from "a", the difference between "a"
and "b" is used; thus "c" can be obtained. That is, the
noise to be reduced can be created from the difference
between the sound after interference detected by the
noise/noise cancellation effect detection microphone 211
and the control sound.
[0076] Fig. 13 is a diagram showing a route in which
the output control signal from the FIR filter 158, after be-
ing output from the control speaker 181 as the control
sound, is detected by the noise/noise cancellation effect
detection microphone 211, and is input to the signal
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processing device 204. This route passes through the
D/A converter 154, the amplifier 155, a route from the
control speaker 181 to the noise/noise cancellation effect
detection microphone 211, the noise/noise cancellation
effect detection microphone 211, the microphone ampli-
fier 151, and the A/D converter 152.
[0077] Supposing that this route has a transmission
characteristic H, the FIR filter 160 shown in Fig. 11 is one
in which this transmission characteristic H is estimated.
By convolving the output signal of the FIR filter 158 with
the FIR filter 160, the control sound can be estimated as
a signal "b" detected by the noise/noise cancellation ef-
fect detection microphone 211. Then, by using the differ-
ence with the sound "a" after interference detected by
the noise/noise cancellation effect detection microphone
211, the noise "c" to be reduced is generated.
[0078] The noise "c" to be reduced, which is generated
as described above, is supplied as an input signal to the
LMS algorithm 159 and the FIR filter 158. The digital sig-
nal that has passed through the FIR filter 158, the tap
coefficient of which has been updated by the LMS algo-
rithm 159, is converted into an analog signal by the D/A
converter 154, is amplified by the amplifier 155, and is
emitted as the control sound from the control speaker
181, which is mounted between the fan 20 and the heat
exchanger 50, into the air passage inside the indoor unit
100.
[0079] On the other hand, the noise/noise cancellation
effect detection microphone 211 which is mounted below
the control speaker 181 detects a resultant sound after
interference of the noise, which has propagated through
the air passage from the fan 20 and which has been emit-
ted from the outlet port 3 into the room, and the control
sound emitted from the control speaker 181. Since the
sound detected by the noise/noise cancellation effect de-
tection microphone 211 has been input to the error signal
of the above-described LMS algorithm 159, the tap co-
efficient of the FIR filter 158 is updated such that this
sound after interference approaches zero. As a result,
the noise in the vicinity of the outlet port 3 can be sup-
pressed by the control sound that has passed through
the FIR filter 158.
[0080] As above, in the indoor unit 100 applied with
the active noise reduction method, by disposing the
noise/noise cancellation effect detection microphone 211
and the control speaker 181 between the fan 20 and the
heat exchanger 50, there will be no need to mount the
components required for the active noise reduction in
region B where dew condensation occurs; hence, attach-
ment of water droplets to the control speaker 181 and
the noise/noise cancellation effect detection microphone
211 can be prevented and deterioration of noise cancel-
lation performance and malfunction of the speakers and
microphones can be prevented.
[0081] Note that although in Embodiment 2, the
noise/noise cancellation effect detection microphone 211
is disposed on the upstream side of the heat exchanger
50, the microphone may be disposed at the lower end of

the indoor unit 100, as in Fig. 14, where the wind dis-
charged from the outlet port 3 does not hit the microphone
(a position avoiding the wind flow). Further, a microphone
has been cited as exemplary means for detecting noise
and the noise cancellation effect after the noise is can-
celed out with the control sound; however, it may be con-
figured with an acceleration sensor or the like that detects
vibration of the casing. Furthermore, by perceiving sound
as a disturbance in air flow, noise and the noise cancel-
lation effect after the noise has been canceled out with
the control sound may be detected as a disturbance in
air flow. That is, a flow rate sensor that detects the flow
of air, a hot-wire probe, and the like may be used as
means for detecting noise and the noise cancellation ef-
fect after the noise has been canceled out with the control
sound. It is possible to increase the gain of the micro-
phone to detect the flow of air.
[0082] Further, in Embodiment 2, the FIR filter 158 and
the LMS algorithm 159 are used as an adaptive signal
processing circuit of the signal processing device 204.
However, any adaptive signal processing circuit that
makes the sound detected by the noise/noise cancella-
tion effect detection microphone 211 approach zero may
be used, and may be one using a filtered-X algorithm that
is commonly employed by active noise reduction meth-
ods. Further, the signal processing device 204 does not
need to employ adaptive signal processing, and may be
configured to generate a control sound using a fixed tap
coefficient. Furthermore, the signal processing device
204 does not need to employ digital signal processing,
and may be an analog signal processing circuit.
[0083] Furthermore, although the description is given
in Embodiment 2 of a case in which the heat exchanger
50 that cools the air to the extent of causing dew con-
densation is disposed, the invention can also be applied
to a case in which a heat exchanger causing no dew
condensation to occur is used. Thus, performance deg-
radation of the noise/noise cancellation effect detection
microphone 211, the control speaker 181, and the like
can be advantageously prevented without the need to
consider whether the heat exchanger 50 will cause dew
condensation.

Embodiment 3

[0084] A noise cancellation mechanism can be dis-
posed at a position described below, for example. Note
that, in Embodiment 3, like functions and configurations
to Embodiments 1 and 2 are denoted by like reference
signs.
[0085] In Embodiment 3, among the noise cancellation
mechanism, the noise detection microphone 161 (corre-
sponding to a "noise detection device"), the control
speaker 181 (corresponding to a "control sound output
device"), and the noise cancellation effect detection mi-
crophone 191 (corresponding to a "noise cancellation ef-
fect detection device") are provided on the downstream
side of the heat exchanger 50. Accordingly, influence of
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the turbulent airflow generated by the fan 20 exerted to
the noise cancellation effect detection microphone 191
can be reduced, and the route of the control sound gen-
erated from the control speaker 181 reaching the control
point can be shortened. As such, the indoor unit 100 ac-
cording to Embodiment 3 can perform high-precision
noise control with the noise cancellation mechanism. Fur-
ther, the indoor unit according to Embodiment 3 is capa-
ble of reducing cost of the signal processing device.
[0086] Further details will be described below.
Fig. 15 is a longitudinal sectional view of the indoor unit
according to Embodiment 3 of the invention. Same as
Fig. 1, the left side of the drawing is the front side of the
indoor unit 100 in Fig. 15. The configuration of the indoor
unit 100 will be described with reference to Fig. 15.
In the configuration of the indoor unit 100, the disposed
position of the noise detection microphone 161 and the
control speaker 181, which are noise cancellation mech-
anisms, are different from that of Fig. 1. Other configu-
rations are the same as that of the indoor unit 100 ac-
cording to Embodiment 1.
[0087] The noise cancellation mechanism of the indoor
unit 100 includes the noise detection microphone 161,
the control speaker 181, the noise cancellation effect de-
tection microphone 191, and the signal processing de-
vice 201. The noise detection microphone 161 is mount-
ed on the downstream side of the heat exchanger 50.
The noise cancellation effect detection microphone 191
is mounted in the vicinity of the outlet port 3 (for example,
the portion of the nozzle 6 forming the outlet port 3) that
is on the downstream side of the heat exchanger 50.
Further, the control speaker 181 is provided on the side
of the casing 1 (more specifically, below the heat ex-
changer 50 and near the noise cancellation effect detec-
tion microphone 191). Furthermore, the control speaker
181 and the noise cancellation effect detection micro-
phone 191 are disposed to face the middle of the air
passage from the wall of the casing 1.
[0088] Note that the installation position of the noise
cancellation effect detection microphone 191 is not lim-
ited to the nozzle 6 of the outlet port 3, and may be an-
ywhere in the opening portion of the outlet port 3. For
example, the noise cancellation effect detection micro-
phone 191 may be mounted to a lower portion or to the
side of the outlet port 3. Further, although in Embodiment
3, the control speaker 181 is mounted to the side of the
casing 1, the control speaker 181 may be mounted to the
front side or the rear side of the casing 1. Furthermore,
the noise detection microphone 161 does not necessarily
have to be provided on the downstream side of the heat
exchanger 50 as long as the control speaker 181 and the
noise cancellation effect detection microphone 191 are
provided on the downstream side of the heat exchanger
50.
[0089] Further, output signals of the noise detection
microphone 161 and the noise cancellation effect detec-
tion microphone 191 are input to a signal processing de-
vice 201 that generates a signal (control sound) which

controls the control speaker 181. The configuration of
the signal processing device 201 is exactly the same as
that of the indoor unit 100 according to Embodiment 1.
[0090] Now, in order for the noise cancellation mech-
anism according to Embodiment 3 to obtain a high noise
cancellation effect, coherence between the sound de-
tected by the noise detection microphone 161 and the
sound detected by the noise cancellation effect detection
microphone 191 needs to be high. However, if the noise
detection microphone 161 and the noise cancellation ef-
fect detection microphone 191 are disposed in the region
where there is turbulent airflow due to the rotation of an
impeller 25 of the fan 20 (for example, in the indoor unit
100, the air passage between the fan 20 and the heat
exchanger 50), pressure fluctuation components gener-
ated by the turbulent airflow that are different from the
original noise components are detected and coherence
between the two microphones is reduced.
[0091] Accordingly, in the indoor unit 100 according to
Embodiment 3, the noise detection microphone 161 and
the noise cancellation effect detection microphone 191
are disposed on the downstream side of the heat ex-
changer 50. Since a fan 20 is disposed on the upstream
side of the heat exchanger 50 in the indoor unit 100, it is
possible to dispose the heat exchanger 50 between the
noise detection microphone 161 and the noise cancella-
tion effect detection microphone 191, and the fan 20.
When the noise detection microphone 161 and the noise
cancellation effect detection microphone 191 are dis-
posed as above, since the turbulent airflow generated in
the fan 20 is suppressed by passing through the fins 56
of the heat exchanger 50, influence exerted to the noise
detection microphone 161 and the noise cancellation ef-
fect detection microphone 191 by the turbulent airflow
can be reduced. Accordingly, coherence between the
noise detection microphone 161 and the noise cancella-
tion effect detection microphone 191 is increased, and,
thus, a high noise cancellation effect is obtained.
[0092] Fig. 16 is a characteristic diagram illustrating
the coherence property between the noise detection mi-
crophone and the noise cancellation effect detection mi-
crophone in accordance to the disposed positions of the
two microphones. Now, Fig. 16(a) is a characteristic di-
agram illustrating the coherence property between the
noise detection microphone 161 and the noise cancella-
tion effect detection microphone 191 when the two mi-
crophones are provided on the upstream side of the heat
exchanger (more specifically, between the fan 20 and
the heat exchanger 50). Further, Fig. 16(b) is a charac-
teristic diagram illustrating the coherence property be-
tween the noise detection microphone 161 and the noise
cancellation effect detection microphone 191 when the
two microphones are provided on the downstream side
of the heat exchanger. When comparing between Fig.
16(a) and Fig. 16(b), it can be understood that in the
indoor unit 100 that has a fan 20 on the upstream side
of the heat exchanger 50, coherence between the two
microphones increases by providing the noise detection
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microphone 161 and the noise cancellation effect detec-
tion microphone 191 on the downstream side of the heat
exchanger 50.
[0093] Further, the noise cancellation effect is also in-
fluenced by the distance from the installation position of
the control speaker 181 to the installation position (con-
trol point) of the noise cancellation effect detection mi-
crophone 191. That is, the noise cancellation effect is
also influenced by the length of the propagation path of
the control sound that has been emitted from the control
speaker 181 reaching the control point (the installation
position of the noise cancellation effect detection micro-
phone 191). More specifically, the amplitude character-
istics and the phase characteristics of the control sound
that has been emitted from the control speaker 181
changes in the propagation path before reaching the con-
trol point (the installation position of the noise cancella-
tion effect detection microphone 191). If the amplitude
characteristics and the phase characteristics are
changed in the propagation path turning the control
sound into one without the same amplitude as and a
phase opposite to the noise, the noise cancellation effect
is reduced.
[0094] In order to suppress such reduction in the noise
cancellation effect caused by the propagation path, a
common filtered-X algorithm resolves the above de-
scribed problem by acquiring the propagation path of the
control sound in advance and applying a correction in
the course of generating the control sound. However,
when the propagation path becomes long, the number
of filter taps becomes large resulting in increase in arith-
metic processing. Further, in a case of change in the
sound velocity due to change in air temperature and the
like, if the propagation path is long, the error between the
acquired propagation path and the actual propagation
path becomes large, and the noise cancellation effect is
reduced.
[0095] Accordingly, in order to suppress reduction in
the noise cancellation effect caused by the propagation
path, it is preferable to dispose the control speaker 181
and the noise cancellation effect detection microphone
191 close to each other. By disposing the control speaker
181 and the noise cancellation effect detection micro-
phone 191 as such, it will be possible to shorten the prop-
agation distance of the control sound, and, thus, it will be
possible to keep the change in the amplitude character-
istics and the phase characteristics to be small. That is,
by disposing the control speaker 181 and the noise can-
cellation effect detection microphone 191 close to each
other, it will be possible to superpose sound with high
precision; hence, a high noise cancellation effect is ob-
tained. Accordingly, in the indoor unit 100 according to
Embodiment 3, the control speaker 181 is provided on
the downstream side of the heat exchanger 50 that is the
installation position of the noise cancellation effect de-
tection microphone 191. As such, the propagation path
of the control sound that has been emitted from the con-
trol speaker 181 reaching the control point (the installa-

tion position of the noise cancellation effect detection mi-
crophone 191) can be shortened; hence, a high noise
cancellation effect is obtained.
[0096] Further, since the indoor unit 100 allows the fan
20 to be disposed on the upstream side of the heat ex-
changer 50, it will be possible to dispose the fan 20, which
becomes a noise source, to the upper portion in the cas-
ing 1. Accordingly, it will be possible to make the propa-
gation path, to where the noise from the fan 20 is emitted
from the outlet port 3, long. As such, by disposing the
control speaker 181 on the downstream side of the heat
exchanger 50, the distance between the noise detection
microphone 161 and the control speaker 181 can be
made long. That is, the computing time to generate the
control sound corresponding to the sound detected with
the noise detection microphone 161 can be longer;
hence, there will be no need to make the computing
speed high. Accordingly, since the indoor unit 100 ac-
cording to Embodiment 1 can reduce the specification of
each of the A/D converter 152 and the digital signal proc-
essor that performs signal processing, cost can be re-
duced.
[0097] Note that in a case in which the noise detection
microphone 161, the control speaker 181, and the noise
cancellation effect detection microphone 191 are provid-
ed on the downstream side of the heat exchanger 50,
there is a possibility of occurrence of dew condensation
due to being directly in contact with the cold air; hence,
ones applied with waterproofing may be used.
[0098] As above, in the indoor unit 100 according to
Embodiment 3, among the components of the noise can-
cellation mechanism, at least the control speaker 181
and the noise cancellation effect detection microphone
191 are provided on the downstream side of the heat
exchanger 50. Accordingly, in the indoor unit 100, influ-
ence of the turbulent airflow generated by the fan 20 ex-
erted to the noise cancellation effect detection micro-
phone 191 can be reduced, and the route of the control
sound generated from the control speaker 181 reaching
the control point (the installation position of the noise can-
cellation effect detection microphone 191) can be short-
ened. As such, the indoor unit 100 can perform high-pre-
cision noise control with the noise cancellation mecha-
nism.
[0099] Further, in the indoor unit 100 according to Em-
bodiment 3, the noise detection microphone 161 is also
disposed on the downstream side of the heat exchanger
50. Accordingly, influence of the turbulent airflow gener-
ated by the fan 20 exerted to the noise detection micro-
phone 161 and the noise cancellation effect detection
microphone 191 can be reduced, and coherence be-
tween the two microphones is increased; hence, a high
noise cancellation effect can be obtained.
[0100] Further, in the indoor unit 100 according to Em-
bodiment 3, the fan 20 can be provided on the upstream
side of the heat exchanger 50 and to the upper portion
in the casing 1. Accordingly, the length of the propagation
path of the noise from the fan 20 can be made long, and
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the distance between the noise detection microphone
161 and the control speaker 181 can be made long. As
such, there will be no need to make the speed of the
arithmetic processing high and cost of the indoor unit 100
can be reduced.

Embodiment 4

[0101] The same noise cancellation effect as that of
Embodiment 3 can be obtained by using a noise cancel-
lation mechanism described below. Note that, in Embod-
iment 4, like reference numerals refer to like functions
and configurations in Embodiment 1 to Embodiment 3
unless otherwise indicated.
[0102] Fig. 17 is a longitudinal sectional view of the
indoor unit according to Embodiment 4 of the invention.
The difference between the indoor unit 100 according to
Embodiment 4 and the indoor unit 100 according to Em-
bodiment 3 is the microphone used in the active noise
reduction. More specifically, the indoor unit 100 accord-
ing to Embodiment 3 uses two microphones (the noise
detection microphone 161 and the noise cancellation ef-
fect detection microphone 191) and generates the control
sound in the signal processing device 201. On the other
hand, the indoor unit 100 according to Embodiment 4,
the noise detection microphone 161 and the noise can-
cellation effect detection microphone 191 are replaced
with one microphone, that is, the noise/noise cancellation
effect detection microphone 211. Further, the signal
processing methods are different since the microphones
used for the dynamic noise reduction are different; hence,
the indoor unit 100 of Embodiment 4 uses a signal
processing device 204 that is different from the signal
processing device 201 of the indoor unit 100 according
to Embodiment 3.
[0103] That is, the noise cancellation mechanism of
the indoor unit 100 according to Embodiment 4 includes
the control speaker 181, the noise/noise cancellation ef-
fect detection microphone 211, and the signal processing
device 204.
[0104] More specifically, the noise/noise cancellation
effect detection microphone 211 is mounted in the vicinity
of the outlet port 3 (for example, the portion of the nozzle
6 forming the outlet port 3) that is downstream of the heat
exchanger 50. This noise/noise cancellation effect de-
tection microphone 211 detects a resultant sound after
interference of the operation sound (noise) of the indoor
unit 100 including the blast noise of the fan 20 to the
control sound that has been emitted from the control
speaker 181. Further, the control speaker 181, which out-
puts the control sound corresponding to the noise, is pro-
vided on the side of the casing 1 (more specifically, below
the heat exchanger 50 and near the noise/noise cancel-
lation effect detection microphone 211). Furthermore, the
control speaker 181 and the noise/noise cancellation ef-
fect detection microphone 211 are disposed below the
heat exchanger 50 to face the middle of the air passage
from the wall of the casing 1.

[0105] Furthermore, the installation position of the
noise/noise cancellation effect detection microphone 211
is not limited to the upper portion of the outlet port 3, and
may be anywhere in the opening portion of the outlet port
3. For example, the noise/noise cancellation effect de-
tection microphone 211 may be mounted to a lower por-
tion or to the side of the outlet port 3. Further, although
in Embodiment 4, the control speaker 181 is mounted to
the side of the casing 1, the control speaker 181 may be
mounted to the front side or the rear side of the casing 1.
[0106] The output signal of the noise/noise cancella-
tion effect detection microphone 211 is input to the signal
processing device 204 that generates a signal (control
sound) which controls the control speaker 181. Note that
the configuration of the signal processing device 204 is
exactly the same as that of the indoor unit 100 according
to Embodiment 2.
[0107] Now, in order for the noise cancellation mech-
anism according to Embodiment 4 to obtain a high noise
cancellation effect, it is required that the noise detected
by the noise/noise cancellation effect detection micro-
phone 211 is not one that has detected the pressure fluc-
tuation components generated by the turbulent airflow.
[0108] Accordingly, in the indoor unit 100 according to
Embodiment 4, the noise/noise cancellation effect detec-
tion microphone 211 is disposed on the downstream side
of the heat exchanger 50. Since the fan 20 is disposed
on the upstream side of the heat exchanger 50 in the
indoor unit 100, it is possible to dispose the heat exchang-
er 50 between the noise/noise cancellation effect detec-
tion microphone 211 and the fan 20. When the noise/
noise cancellation effect detection microphone 211 is dis-
posed as above, the turbulent airflow generated in the
fan 20 is suppressed by passing through the fins 56 of
the heat exchanger 50. Accordingly, influence exerted to
the noise/noise cancellation effect detection microphone
211 by the turbulent airflow can be reduced; hence, a
high noise cancellation effect can be obtained.
[0109] Further, the noise cancellation effect is also in-
fluenced by the distance from the installation position of
the control speaker 181 to the installation position (con-
trol point) of the noise/noise cancellation effect detection
microphone 211. That is, the noise cancellation effect is
also influenced by the length of the propagation path of
the control sound that has been emitted from the control
speaker 181 reaching the control point (the installation
position of the noise/noise cancellation effect detection
microphone 211). More specifically, the amplitude char-
acteristics and the phase characteristics of the control
sound that has been emitted from the control speaker
181 changes in the propagation path before reaching the
control point (the installation position of the noise/noise
cancellation effect detection microphone 211). If the am-
plitude characteristics and the phase characteristics are
changed in the propagation path turning the control
sound into one without the same amplitude as and a
phase opposite to the noise, the noise cancellation effect
is reduced.
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[0110] In order to suppress such reduction of the noise
cancellation effect caused by the propagation path, a
common filtered-X algorithm resolves the above de-
scribed problem by acquiring the propagation path of the
control sound in advance and applying a correction in
the course of generating the control sound. However,
when the propagation path becomes long, the number
of filter taps becomes large resulting in increase in arith-
metic processing. Further, in a case of change in the
sound velocity due to change in air temperature and the
like, if the propagation path is long, the error between the
acquired propagation path and the actual propagation
path becomes large, and the noise cancellation effect is
reduced.
[0111] Accordingly, in order to suppress reduction in
the noise cancellation effect caused by the propagation
path, it is preferable to dispose the control speaker 181
and the noise/noise cancellation effect detection micro-
phone 211 close to each other. By disposing the control
speaker 181 and the noise/noise cancellation effect de-
tection microphone 211 as such, it will be possible to
shorten the propagation distance of the control sound,
and, thus, it will be possible to keep the change in the
amplitude characteristics and the phase characteristics
to be small. That is, by disposing the control speaker 181
and the noise/noise cancellation effect detection micro-
phone 211 close to each other, it will be possible to su-
perpose sound with high precision; hence, a high noise
cancellation effect is obtained.
[0112] Accordingly, in the indoor unit 100 according to
Embodiment 4, the control speaker 181 is provided on
the downstream side of the heat exchanger 50 that is the
installation position of the noise/noise cancellation effect
detection microphone 211. As such, the propagation path
of the control sound that has been emitted from the con-
trol speaker 181 reaching the control point (the installa-
tion position of the noise/noise cancellation effect detec-
tion microphone 211) can be shortened; hence, a high
noise cancellation effect is obtained.
[0113] Note that in a case in which the control speaker
181 and the noise/noise cancellation effect detection mi-
crophone 211 are provided on the downstream side of
the heat exchanger 50, there is a possibility of occurrence
of dew condensation due to being directly in contact with
the cold air; hence, ones applied with waterproofing may
be used.
[0114] As above, in the indoor unit 100 according to
Embodiment 4, the heat exchanger 50 is provided on the
downstream side of the fan 20. Further, in the indoor unit
100, among the components of the noise cancellation
mechanism, at least the control speaker 181 and the
noise/noise cancellation effect detection microphone 211
are provided on the downstream side of the heat ex-
changer 50. Accordingly, in the indoor unit 100, influence
of the turbulent airflow generated by the fan 20 exerted
to the noise/noise cancellation effect detection micro-
phone 211 can be reduced, and the route of the control
sound generated from the control speaker 181 reaching

the control point (the installation position of the noise/
noise cancellation effect detection microphone 211) can
be shortened. As such, the indoor unit 100 can perform
high-precision noise control with the noise cancellation
mechanism.

Embodiment 5

(Disposing Noise Detection Microphone to Boss)

[0115] Further, the noise cancellation mechanism can
be disposed at a position described below, for example.
Note that, in Embodiment 5, like functions and configu-
rations to Embodiments 1 to 4 are denoted by like refer-
ence signs.
[0116] Fig. 18 is a longitudinal sectional view of the
indoor unit according to Embodiment 5 of the invention.
In Fig. 18, the right side of the drawing is the front side
of the indoor unit 100.
[0117] In the indoor unit 100 according to Embodiment
5, the heat exchanger 50 is secured in the casing 1 with
a heat exchanger fitting 58. As shown by the hollow ar-
rows of Fig. 18, when the fan 20 is activated, the fan 20
suctions the air from a room through the inlet port 2 into
the air passage inside the indoor unit 100, cools or heats
the suction air with the heat exchanger 50 disposed under
the fan 20, and blows the air from the outlet port 3 into
the room.
[0118] Fig. 19 is a bottom view of the fan (as viewed
from a bottom of Fig. 18) according to Embodiment 5 of
the invention. Further, Fig. 20 is a cross-sectional view
of the fan 20 taken along a cross-sectional plane M shown
in Fig. 19.
In Embodiment 5, a modular fan including the fan 20, the
fan motor, the bell mouth, the motor stay 16, and the like
is used. This is because, if the modular fan is structured
to be detachable from the casing 1, it will be possible to
improve ease of maintenance and improve the precision
of the tip clearance of the fan. The fan 20 includes the
impeller 25 called a rotor blade. The fan motor serving
as the power source of the impeller 25 is disposed inside
the fixing member 17 of the motor stay 16. Further, the
fixing member 17 is connected to the housing or the like
of the modular fan through the supporting member 18.
The cross-hatched area shown in Fig. 19 indicates a por-
tion that corresponds to inner peripheries of the blades
of the fan 20 (i.e., an inscribed circle tangential to inner
peripheral portions of the blades of the impeller 25). Note
that the supporting member 18 may be blade shaped or
plate shaped to give the member a stator blade effect.
[0119] The fan motor serving as the power source of
the impeller 25 and a boss 21 of the impeller 25 are con-
nected to each other by the rotation shaft 20a. Thus, ro-
tation of the fan motor is transmitted through the rotation
shaft 20a to the impeller 25, so that the impeller 25 ro-
tates. The rotation of the impeller 25 causes the air to
flow (to be sent) in the direction indicated by the hollow
arrows of Fig. 20. Note that the area with diagonal lines
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in Fig. 20 indicates portions that rotate when the fan 20
is in operation. On the other hand, the areas without di-
agonal lines indicate portions that do not rotate even
when the fan 20 is in operation (i.e., immobile members).
Further, the portion corresponding to the inner peripher-
ies of the blades of the fan 20 (i.e., the inscribed circle
tangential to the inner peripheral portions of the blades
of the impeller 25) corresponds to an outer peripheral
portion of the boss 21. Note that, in Embodiment 5, the
fixing member 17 is formed to have substantially the
same diameter as the diameter of the boss 21.
[0120] Referring again to Fig. 18, a noise detection mi-
crophone 161 serving as a noise detection device that
detects an operation sound (noise) of the indoor unit 100,
including a blast noise of the fan 20, is mounted to the
fixing member 17 that corresponds to the inner periph-
eries of the blades of the fan 20. That is, the noise de-
tection microphone 161 is arranged in a cylindrical region
(hereinafter referred to as a cylindrical region S) defined
by extending the inscribed circle tangential to the inner
peripheral portions of the blades of the impeller 25 to the
direction of the rotation axis of the impeller 25. Note that
the fixing member 17 is independent from the rotatable
impeller 25 as shown in Fig. 20, and is configured not to
rotate when the fan 20 is in operation. Accordingly, the
noise detection microphone 161 does not rotate either,
when the fan 20 is in operation. Further, a control speaker
181 serving as a control sound output device that outputs
a control sound corresponding to the noise is arranged
below the noise detection microphone 161 so as to face
the center of the air passage from a wall of the housing.
[0121] Further, at a lower end of a wall of the indoor
unit 100, the noise cancellation effect detection micro-
phone 191 serving as a noise cancellation effect detec-
tion device, which detects noise coming out from the out-
let port 3 and detects a noise cancellation effect, is mount-
ed to, for example, an upper portion of the outlet port 3.
This noise cancellation effect detection microphone 191
is mounted to face a direction away from the flow pas-
sage. Note that the installation position of the noise can-
cellation effect detection microphone 191 is not limited
to the upper portion of the outlet port 3, and may be any
portion of the opening portion of the outlet port 3. For
example, the noise cancellation effect detection micro-
phone 191 may be mounted to a lower portion or to the
side of the outlet port 3. Further, the noise cancellation
effect detection microphone 191 does not need to be
disposed so as to accurately be in a direction away from
the flow passage. It is only required that the noise can-
cellation effect detection microphone 191 is disposed to
face the outside of the indoor unit 100 (casing). That is,
the noise cancellation effect detection microphone 191
may be installed at any position where noise emitted into
the room can be detected.
[0122] Further, output signals of the noise detection
microphone 161 and the noise cancellation effect detec-
tion microphone 191 are input to a signal processing de-
vice 207 serving as a control sound generation device

that generates a signal (control sound) which controls
the control speaker 181. The noise reduction mechanism
of the indoor unit 100 includes the noise detection micro-
phone 161, the control speaker 181, the noise cancella-
tion effect detection microphone 191, and the signal
processing device 207.
[0123] Next, a description is given on operations of the
indoor unit 100. When the indoor unit 100 is operated,
the impeller 25 of the fan 20 rotates. Then, the air in the
room is suctioned from the upper side of the fan 20 and
is sent to the lower side of the fan 20, thereby generating
airflow. Accordingly, an operation sound (noise) is gen-
erated in the vicinity of the outlet port of the fan 20, and
the sound is propagated to the downstream side.
[0124] In the vicinity of the outlet port 3 of the fan 20,
turbulent airflow is generated by the rotation of the im-
peller 25. Further, since the air blown out from the fan 20
is blown out from the outlet port of the fan 20 toward the
outside, the air impinges against the sidewall of the cas-
ing 1 of the indoor unit 100, and turbulence of airflow is
further generated. Therefore, a pressure fluctuation due
to the turbulent airflow is increased on the sidewall of the
casing 1. In contrast, in the region inside the inner pe-
ripheries of the blades of the fan 20 (cylindrical region
S), the turbulent airflow is smaller, and the pressure fluc-
tuation due to the airflow is smaller.
[0125] In order to support this, the result of an experi-
ment in which airflow blown out from the fan 20 has been
visualized is shown in Fig. 22. Fig. 22 is a photograph
taken when the fan 20 is operated after mounting the fan
20 to a right end of a duct-shaped tube and accumulating
white smoke inside the duct. Focusing on the vicinity of
the outlet port of the fan 20, it can be observed that in
the region other than the vicinity of the fixing member 17
and the cylindrical region S, the accumulated white
smoke has turned thin, which indicates that the white
smoke is being carried by the airflow. On the other hand,
in the vicinity of the fixing member 17 of the fan 20 and
in the cylindrical region S, the white smoke remains ac-
cumulated, and influence exerted by the airflow is small.
That is, it is found that the vicinity of the fixing member
17 of the fan 20 and the cylindrical region S are less
affected by the airflow, and pressure fluctuation due to
turbulent airflow is small.
[0126]  The air sent from the fan 20 passes through
the air passage and is sent to the heat exchanger 50.
For example, during a cooling operation, a refrigerant is
supplied to the heat exchanger 50 from a refrigerant pipe
connected to an outdoor unit (not shown). The air that
has been sent to the heat exchanger 50 is cooled by the
refrigerant flowing through the heat exchanger 50 so as
to become cold air, and is directly released from the outlet
port 3 into the room.
[0127] Next, a description will be given on a method
suppressing of the operation sound of the indoor unit 100.
Fig. 21 is a block diagram of the signal processing device
according to Embodiment 5.
The operation sound (noise) of the indoor unit 100 in-
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cluding the blast noise of the fan 20 is detected by the
noise detection microphone 161 mounted to the fixing
member 17 of the fan 20. The noise detected by the noise
detection microphone 161 is transmitted through the mi-
crophone amplifier 151 and the A/D converter 152 so as
to be converted into a digital signal, and is input to the
FIR filter 158 and the LMS algorithm 159.
[0128] The tap coefficient of the FIR filter 158 is suc-
cessively updated by the LMS algorithm 159. In the LMS
algorithm 159, the optimum tap coefficient is updated
such that an error signal "e" approaches zero in accord-
ance with Equation 1, which is the same equation as that
of Embodiment 1, (h (n+1) = h (n) + 2d m d e (n) d x (n)).
[0129] In this way, the digital signal that has passed
through the FIR filter 158, the tap coefficient of which has
been updated by the LMS algorithm 159, is converted
into an analog signal by the D/A converter 154, is ampli-
fied by the amplifier 155, and is emitted as a control sound
from the control speaker 181 into the air passage inside
the indoor unit 100.
[0130] On the other hand, the noise cancellation effect
detection microphone 191 which is mounted to the upper
portion of the outlet port 3 of the indoor unit 100 to face
a direction away from the flow passage detects a result-
ant sound after interference of the noise, which has prop-
agated through the air passage from the fan 20 and has
been emitted from the outlet port 3 into the room, and
the control sound emitted from the control speaker 181.
A signal detected by the noise cancellation effect detec-
tion microphone 191 is converted into a digital signal,
and is averaged by the weighting means 153.
[0131] Fig. 23 is a block diagram illustrating a circuit
of the weighting means according to Embodiment 5 of
the invention. The weighting means 153 is an integrator
including a multiplier 121 that multiplies the input signal
by the weighting coefficient, an adder 122, a one-sample
delay element 123, and a multiplier 124.
[0132] In Embodiment 5, the weighting coefficient of
the multiplier 121 can be externally set in accordance
with the installation environment.
For example, in an environment where disturbance is
large and operations are unstable, the weighting coeffi-
cient of the multiplier 121 may be reduced. Conversely,
in an environment with little disturbance, the weighting
coefficient of the multiplier 121 may be increased. In this
way, the sensitivity to environmental changes can be al-
tered. In this case, the averaging operation by the weight-
ing means 153 may not be performed until the LMS al-
gorithm 159 becomes stable. This is because the noise
is not sufficiently reduced while the LMS algorithm 159
is not stable, and runaway of the output value of the
weighting means 153 may occur. Further, the output val-
ue of the weighting means 153 may be reset if the output
value of the weighting means 13 exceeds a certain value.
[0133] The signal averaged in this way is treated as
the above-described error signal "e" of the LMS algorithm
159. Then, feedback control is performed such that the
error signal "e" approaches zero, and the tap coefficient

of the FIR filter 158 is updated as appropriate. As a result,
the noise in the vicinity of the outlet port 3 can be sup-
pressed by the control sound that has passed through
the FIR filter 158.
[0134]  Since the noise of the indoor unit 100 that is
perceived by a person is one that has been emitted from
the outlet port 3 into the room, the noise being emitted
into the room can be detected by orienting the noise can-
cellation effect detection microphone 191 to face the in-
side of the room that is a direction away from the flow
passage. That is, sound having high coherence with the
noise that has been emitted into the room can be detected
by attaching the noise cancellation effect detection mi-
crophone 191 at the upper portion of the outlet port 3 to
face a direction away from the flow passage. Further,
since the noise cancellation effect detection microphone
191 is not directly hit by the airflow, the noise cancellation
effect detection microphone 191 does not detect wind
noise caused by the airflow. On the other hand, if the
noise cancellation effect detection microphone 191 is ori-
ented toward the flow passage, noise inside the flow pas-
sage will be detected. Therefore, since the noise cancel-
lation effect detection microphone 191 cannot detect the
change in the sound properties at the outlet port where
the sound is emitted, the sound detected by the noise
cancellation effect detection microphone 191 will have
properties different from those of the noise in the room.
Accordingly, the coherence between the sound detected
by the noise cancellation effect detection microphone
191 and the sound emitted into the room is reduced.
Moreover, since the noise cancellation effect detection
microphone 191 is directly hit by the airflow, the noise
cancellation effect detection microphone 191 will detect
wind noise, which leads to further reduction in coherence.
[0135] Further, sounds other than the noise generated
from the fan 20 are abundantly present in the room, and
these sounds other than the noise undermine the stability
of the feedback control. To address this problem, the
sounds other than the noise are averaged by providing
the weighting means 153 at a step preceding the feed-
back control. This allows components of the uncorrelated
sound other than the noise to be canceled, and allows
the feedback control to be operated stably. That is, the
coherence between the noise detection microphone 161
and the noise cancellation effect detection microphone
191 can be increased.
[0136]  Further, in Embodiment 5, since the noise de-
tection microphone 161 is mounted to the fixing member
17 of the fan 20, the airflow does not directly hit the noise
detection microphone 161. Therefore, detection of pres-
sure fluctuation components generated by the turbulent
airflow with the noise detection microphone 161 can be
reduced. Accordingly, the noise detection microphone
161 can detect sound having high coherence with the
noise, that is, the operation sound of the fan 20. Further,
since the noise cancellation effect detection microphone
191 is mounted to the upper portion of the outlet port 3
to face a direction away from the flow passage, the noise
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cancellation effect detection microphone 191 is not di-
rectly hit by the airflow; hence, the noise cancellation
effect detection microphone 191 is not affected by the
airflow. Further, since the noise cancellation effect de-
tection microphone 191 is allowed to detect only the noise
emitted into the room, noise having high coherence with
the actual noise heard by a person in the room can be
detected by the noise cancellation effect detection mi-
crophone 191. Further, since the sound detected by the
noise cancellation effect detection microphone 191 is av-
eraged by the weighting means 153 and feedback control
is performed, components other than the noise from the
indoor unit 100 included in the sound detected by the
noise cancellation effect detection microphone 191 can
be averaged and canceled. Therefore, it is possible to
obtain high coherence between the detected sound of
the noise detection microphone 161 and the noise can-
cellation effect detection microphone 191. Accordingly,
it is possible to obtain high coherence among the noise
generated from the fan 20, the detected sound of the
noise detection microphone 161, the detected sound of
the noise cancellation effect detection microphone 191,
and noise in the room emitted from the indoor unit 100;
hence, a high noise cancellation effect can be obtained.
[0137] A description will be given on the result of an
experiment in which coherence between the noise de-
tection microphone 161 and the noise cancellation effect
detection microphone 191 was measured in a case
where the noise detection microphone 161 was actually
mounted inside the inner peripheries of the blades of the
fan 20 (the cylindrical region S).
[0138]  Fig. 24 is a chart illustrating coherence prop-
erties between a detected sound of a noise detection
microphone 161 and a detected sound of a noise can-
cellation effect detection microphone 191 when the fan
20 was operated while the noise detection microphone
161 was disposed outside the cylindrical region S. Next,
Fig. 25 is a chart illustrating coherence properties be-
tween a detected sound of the noise detection micro-
phone 161 and a detected sound of the noise cancellation
effect detection microphone 191 when the fan 20 was
operated in a case where the noise detection microphone
6 was disposed inside the cylindrical region S. It can be
seen that by comparing Fig. 24 with Fig. 25, the coher-
ence is obviously high in the case where the noise de-
tection microphone 161 was disposed inside the cylin-
drical region S.
[0139] Further, since the noise detection microphone
161 is mounted to the fixing member 17 of the fan 20,
the noise detection microphone 161 can be easily mount-
ed without increasing the parts count, and the need for
a precise mounting mechanism is eliminated. Further,
since the noise detection microphone 161 is mounted to
the fixing member 17 of the fan 20, the distance between
the fan 20 and the noise detection microphone 161 can
be reduced, which allows the height of the indoor unit
100 to be reduced.
[0140] Note that, in Embodiment 5, the noise detection

microphone 161 is disposed on the fixing member 17.
Accordingly, unique mechanical vibration associated
with rotation of the fan 20 may be transmitted to the fixing
member 17, and the noise detection microphone 161
may detect the vibration. In this case, the coherence be-
tween the noise detection microphone 161 and the noise
cancellation effect detection microphone 191 may locally
be reduced. In such a case, the noise detection micro-
phone 161 may be disposed inside the cylindrical region
S in a position other than that of the fixing member 17.
For example, as shown in Fig. 26, the noise detection
microphone 161 may be disposed on the heat exchanger
50 in the area inside the cylindrical region S. Further, for
example, as shown in Fig. 27, the noise detection micro-
phone 161 may be disposed under the heat exchanger
fitting 58 in the area inside the cylindrical region S. By
disposing the noise detection microphone 161 as de-
scribed above, the coherence between the noise detec-
tion microphone 161 and the noise cancellation effect
detection microphone 191 can be further increased com-
pared with the case in which the noise detection micro-
phone 161 is disposed on the fixing member 17, and a
higher noise cancellation effect can be obtained.
[0141] Further, as shown in Fig. 28, the noise detection
microphone 161 may be covered with a wall member
270. Since the wall member can block the airflow, the
noise detection microphone 161 is further less affected
by the airflow, and a higher noise cancellation effect can
be obtained. In Fig. 28, the wall member 270 is formed
in a substantially cylindrical shape. However, the wall
member 270 may be formed in any shape.
Similarly, the noise detection microphone 161 may be
covered with the wall member 270 in a case where the
noise detection microphone 161 is mounted to the heat
exchanger 50 or the heat exchanger fitting 58. The noise
detection microphone 161 is further less affected by the
airflow, and a higher noise cancellation effect can be ob-
tained.
Further, the noise cancellation effect detection micro-
phone 191 mounted to the upper portion of the outlet port
3 to face a direction away from the flow passage may be
covered with a wall member. Since the wall member can
block the airflow, the noise cancellation effect detection
microphone 191 is not affected by the airflow, and a high-
er noise cancellation effect can be obtained.
[0142] Further, in Embodiment 5, the FIR filter 158 and
the LMS algorithm 159 are used in the signal processing
device 207. However, any adaptive signal processing cir-
cuit that makes the sound detected by the noise cancel-
lation effect detection microphone 191 approach zero
may be used, and may be one using a filtered-X algorithm
that is commonly employed by active noise reduction
methods. Further, the weighting means 153 does not
need to be an integrator, and may be any means that
can perform an averaging operation. Further, the signal
processing device 207 does not need to be configured
to perform adaptive signal processing, and may be con-
figured to generate a control sound using a fixed tap co-
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efficient. Furthermore, the signal processing device 207
does not need to be a digital signal processing circuit,
and may be an analog signal processing circuit.
[0143] As described above, in the indoor unit 100 ac-
cording to Embodiment 5, the noise detection micro-
phone 161 serving as a noise detection device is dis-
posed inside the cylindrical region S and on an immobile
member of the fan 20. Therefore, it is possible to reduce
the influence of the airflow from the outlet port of the fan
20, and thus to detect sound having high coherence with
the noise. Accordingly, active noise reduction can be per-
formed with high accuracy. Further, since the noise de-
tection microphone 161 can be installed without changing
the mechanism of the fan 20 and without increasing the
parts count of the indoor unit 100, the indoor unit 100 can
provide a high degree of installation freedom.
Note that the immobile member of the fan 20 is not limited
to the fixing member 17. If, among the components of
the fan 20, there is an immobile member in which at least
a portion thereof is arranged inside the cylindrical region
S, the noise detection microphone 161 may be disposed
in the area of the immobile member inside the cylindrical
region S.
[0144] Further, in the indoor unit 100 according to Em-
bodiment 5, the noise detection microphone 161 serving
as a noise detection device is disposed inside the cylin-
drical region S and on the downstream side of the fan
20. Therefore, it is possible to reduce the influence of the
airflow from the outlet port of the fan 20, and thus to detect
sound having high coherence with the noise. According-
ly, active noise reduction can be performed with high ac-
curacy. Further, since the noise detection microphone
161 can be installed without changing the mechanism of
the fan 20 and without increasing the parts count of the
indoor unit 100, the indoor unit 100 can provide a high
degree of installation freedom. Further, since the unique
mechanical vibration associated with rotation of the fan
20 is not detected by the noise detection microphone
161, active noise reduction can be performed with higher
accuracy than that in the case in which the noise detec-
tion microphone 161 is disposed on an immobile member
of the fan 20.
[0145] Note that, in the case where the noise detection
microphone 161 is disposed on the downstream side of
the fan 20, components on which the noise detection
microphone 161 are disposed are not limited to the heat
exchanger 50 and the heat exchanger fitting 58. If there
is a component in which at least a portion thereof is ar-
ranged inside the cylindrical region S and is disposed on
the downstream side of the fan 20, the noise detection
microphone 161 may be disposed in the area of the com-
ponent inside the cylindrical region S.
[0146] Further, in the indoor unit 100 according to Em-
bodiment 5, the noise cancellation effect detection mi-
crophone 191 serving as a noise cancellation effect de-
tection device is disposed in the opening portion of the
outlet port 3, and is arranged so as to face the outside
of the indoor unit 100. Therefore, the noise cancellation

effect detection microphone 191 can detect the noise
emitted into the room without being affected by the air-
flow. Accordingly, it is possible to obtain high coherence
between the noise emitted into the room from the indoor
unit 100 and the detected sound of the noise cancellation
effect detection microphone 191. Therefore, active noise
reduction can be performed with high accuracy to the
noise emitted into the room from the indoor unit 100.
[0147] Further, in the indoor unit 100 according to Em-
bodiment 5, the signal processing device 207 serving as
a control sound generation device is provided with a cir-
cuit that applies weight to a detection result detected by
the noise cancellation effect detection microphone 191
serving as a noise cancellation effect detection device,
and that performs feedback control. Therefore, sound
other than the noise of the indoor unit 100 detected by
the noise cancellation effect detection microphone 191
can be canceled by averaging the sound. Accordingly,
sound having high coherence with each other can be
detected by the noise detection microphone 161 and the
noise cancellation effect detection microphone 191;
hence, active noise reduction can be performed with
higher accuracy.
[0148] Further, in the indoor unit 100 according to Em-
bodiment 5, the noise detection microphone 161 is dis-
posed on the fixing member 17 of the fan 20 in an area
inside the cylindrical region S. Therefore, it is possible to
reduce influence of the airflow from the outlet port of the
fan 20, and thus to detect sound having high coherence
with the noise. Accordingly, active noise reduction can
be performed with high accuracy. Further, since the noise
detection microphone 161 can be installed without
changing the mechanism of the fan 20 and without in-
creasing the parts count of the air-conditioning appara-
tus, the indoor unit 100 can provide a high degree of
installation freedom.
[0149] Further, in the indoor unit 100 according to Em-
bodiment 5, the noise detection microphone 161 is dis-
posed on the heat exchanger 50 in an area inside the
cylindrical region S. Therefore, it is possible to reduce
influence of the airflow from the outlet port of the fan 20,
and thus to detect sound having high coherence with the
noise. Accordingly, active noise reduction can be per-
formed with high accuracy. Further, since the noise de-
tection microphone 161 can be installed without changing
the mechanism of the fan 20 and without increasing the
parts count of the air-conditioning apparatus, the indoor
unit 100 can provide a high degree of installation free-
dom. Further, since the unique mechanical vibration as-
sociated with rotation of the fan 20 is not detected by the
noise detection microphone 161, active noise reduction
can be performed with an accuracy higher than that in
the case in which the noise detection microphone 161 is
disposed on an immobile member of the fan 20.
[0150] Further, in the indoor unit 100 according to Em-
bodiment 5, the noise detection microphone 161 is dis-
posed on the heat exchanger fitting 58 in an area inside
the cylindrical region S. Therefore, it is possible to reduce
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influence of the airflow from the outlet port of the fan 20,
and thus to detect sound having high coherence with the
noise. Accordingly, active noise reduction can be per-
formed with high accuracy. Further, since the noise de-
tection microphone 161 can be installed without changing
the mechanism of the fan 20 and without increasing the
parts count of the air-conditioning apparatus, the indoor
unit 100 can provide a high degree of installation free-
dom. Further, since the unique mechanical vibration as-
sociated with rotation of the fan 20 is not detected by the
noise detection microphone 161, active noise reduction
can be performed with an accuracy higher than that in
the case in which the noise detection microphone 161 is
disposed on an immobile member of the fan 20.
[0151] Further, in the indoor unit 100 according to Em-
bodiment 5, the noise detection microphone 161 is cov-
ered with the wall member 270. Since the wall member
270 blocks the airflow, the noise detection microphone
161 is further less affected by the airflow and a higher
noise cancellation effect can be obtained.
[0152] Further, in the indoor unit 100 according to Em-
bodiment 5, the noise cancellation effect detection mi-
crophone 191 is covered with a wall member. Since the
wall member blocks the airflow, the noise cancellation
effect detection microphone 191 is further less affected
by the airflow and a higher noise cancellation effect can
be obtained.

Embodiment 6

[0153] In Embodiment 6, a description is given on the
indoor unit 100 in which the noise/noise cancellation ef-
fect detection microphone 211 is provided as a
noise/noise cancellation effect detection device into
which the noise detection microphone 161 and the noise
cancellation effect detection microphone 191 of Embod-
iment 5 are integrated. Note that, in Embodiment 6, items
not specifically described are the same as those of Em-
bodiment 5, and like functions and configurations are de-
noted by like reference signs.
[0154] Fig. 29 is a longitudinal sectional view of the
indoor unit according to Embodiment 6 of the invention.
In Fig. 29, the right side of the drawing is the front side
of the indoor unit 100.
[0155] In the indoor unit 100 according to Embodiment
6, the heat exchanger 50 is secured in the casing 1 with
a heat exchanger fitting 58. As shown by the hollow ar-
rows of Fig. 29, when the fan 20 is activated, the fan 20
suctions the air from a room through the inlet port 2 into
the air passage inside the indoor unit 100, cools or heats
the suction air with the heat exchanger 50 disposed under
the fan 20, and blows the air from the outlet port 3 into
the room.
[0156] The differences between the indoor unit 100 ac-
cording to Embodiment 6 and the indoor unit 100 accord-
ing to Embodiment 5 are as follows. That is, the indoor
unit 100 according to Embodiment 5 uses two micro-
phones for performing active noise reduction, namely the

noise detection microphone 161 and the noise cancella-
tion effect detection microphone 191, in order to generate
the control sound in the signal processing device 207.
On the other hand, the indoor unit 100 according to Em-
bodiment 6 replaces these with a single microphone,
namely the noise/noise cancellation effect detection mi-
crophone 211. Further, due to this, the signal processing
method differs, and therefore the content of the signal
processing device 204 differs. On the sidewall of the cas-
ing 1 of the indoor unit 100, the control speaker 181,
which outputs the control sound corresponding to the
noise, is arranged to face the center of the air passage
from the wall. Further, on the fixing member 17 in an area
inside the cylindrical region S, the noise/noise cancella-
tion effect detection microphone 211 is disposed that de-
tects the resultant sound after interference of the opera-
tion sound (noise) of the indoor unit 100 including the
blast noise of the fan 20 and the control sound emitted
from the control speaker 181.
[0157] Note that the fixing member 17 is independent
from the impeller 25, and is configured not to rotate when
the fan 20 is in operation. Accordingly, the noise/noise
cancellation effect detection microphone 211 does not
rotate either, when the fan 20 is in operation. An output
signal of the noise/noise cancellation effect detection mi-
crophone 211 is input to the signal processing device
204 serving as a control sound generation device that
generates a signal (control sound) which controls the
control speaker 181. The noise reduction mechanism of
the indoor unit 100 includes the noise/noise cancellation
effect detection microphone 211, the control speaker
181, and the signal processing device 204. The config-
uration of the signal processing device 204 is exactly the
same as that of Fig. 11 described in Embodiment 2.
[0158]  Next, a description is given on operations of
the indoor unit 100. When the indoor unit 100 is operated,
the impeller 25 of the fan 20 rotates. Then, the air in the
room is suctioned from the upper side of the fan 20 and
is sent to the lower side of the fan 20, thereby generating
airflow. Accordingly, an operation sound (noise) is gen-
erated in the vicinity of the outlet port of the fan 20, and
the sound is propagated to the downstream side. As in
the case of Embodiment 5, turbulent airflow is generated
by rotation of the impeller 25 in the vicinity of the outlet
port of the fan 20. Further, since the air blown out from
the fan 20 blows from the outlet port of the fan 20 toward
the outside, the air impinges against the sidewall of the
housing of the indoor unit 100, and turbulence of air flow
is further generated. Therefore, a pressure fluctuation
due to the turbulent airflow is increased on the sidewall
of the indoor unit 100. In contrast, in the region inside the
inner peripheries of the blades of the fan 20 (cylindrical
region S), the turbulent airflow is smaller, and the pres-
sure fluctuation due to the airflow is smaller.
[0159] The air sent from the fan 20 passes through the
air passage and is sent to the heat exchanger 50. For
example, during a cooling operation, the refrigerant is
supplied to the heat exchanger 50 from a refrigerant pipe
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connected to the outdoor unit (not shown). The air that
has been sent to the heat exchanger 50 is cooled by the
refrigerant flowing through the heat exchanger 50 so as
to become cold air, and is directly released from the outlet
port 3 into the room.
[0160] The method of suppressing the operation sound
of the indoor unit 100 is completely the same as that
described in Embodiment 2, that is, it is operated such
that the control sound is output to make the noise detect-
ed by the noise/noise cancellation effect detection micro-
phone 211 approach zero, resulting in suppression of
noise to the noise/noise cancellation effect detection mi-
crophone 211.
[0161] As described above, in Embodiment 6, in the
indoor unit 100 in which the active noise reduction meth-
od is employed, since the noise/noise cancellation effect
detection microphone 211 is mounted on the fixing mem-
ber 17 in the area inside the cylindrical region S, the air-
flow does not directly hit the noise/noise cancellation ef-
fect detection microphone 16. This makes it possible to
reduce detection of pressure fluctuation components
generated by the turbulent airflow. Therefore, it is possi-
ble to detect sound having high coherence with the noise,
that is, the operation sound of the fan 20, and thus to
obtain a high noise cancellation effect.
[0162] Further, since the noise/noise cancellation ef-
fect detection microphone 211 is mounted to the fixing
member 17 of the fan 20, the noise/noise cancellation
effect detection microphone 211 can be easily mounted
without increasing the parts count, and the need for a
precise mounting mechanism is eliminated. Further,
since the noise/noise cancellation effect detection micro-
phone 211 is mounted to the fixing member 17 of the fan
20, the distance between the fan 20 and the noise/noise
cancellation effect detection microphone 211 can be re-
duced, which allows the height of the indoor unit 100 to
be reduced.
[0163] Note that, in Embodiment 6, the noise/noise
cancellation effect detection microphone 211 is disposed
on the fixing member 17. Therefore, unique mechanical
vibration associated with rotation of the fan 20 may be
transmitted to the noise/noise cancellation effect detec-
tion microphone 211, and the noise/noise cancellation
effect detection microphone 211 may detect the vibration.
This may reduce the noise cancellation effect. In such a
case, the noise/noise cancellation effect detection micro-
phone 211 may be disposed inside the cylindrical region
S in a position other than that of the fixing member 17.
For example, as shown in Fig. 30, the noise/noise can-
cellation effect detection microphone 211 may be dis-
posed on the heat exchanger 50 in the area inside the
cylindrical region S. Further, for example, as shown in
Fig. 31, the noise/noise cancellation effect detection mi-
crophone 211 may be disposed under the heat exchang-
er fitting 58 in the area inside the cylindrical region S. In
the case where the noise/noise cancellation effect de-
tection microphone 211 is disposed as described above,
a higher noise cancellation effect can be obtained com-

pared with the case in which the noise/noise cancellation
effect detection microphone 211 is disposed on the fixing
member 17.
[0164] Further, as shown in Fig. 32, the noise/noise
cancellation effect detection microphone 211 may be
covered with the wall member 270. Since the wall mem-
ber 270 can block the airflow, the noise/noise cancella-
tion effect detection microphone 211 is further less af-
fected by the airflow, and a higher noise cancellation ef-
fect can be obtained. In Fig. 32, the wall member 270 is
formed in a substantially cylindrical shape. However, the
wall member 270 may be formed in any shape. Similarly,
the noise/noise cancellation effect detection microphone
211 may be covered with the wall member 270 in a case
where the noise/noise cancellation effect detection mi-
crophone 211 is mounted to the heat exchanger 50 or
the heat exchanger fitting 58. The noise/noise cancella-
tion effect detection microphone 211 is further less af-
fected by the airflow, and a higher noise cancellation ef-
fect can be obtained.
[0165] As described above, in the indoor unit 100 ac-
cording to Embodiment 6, the noise/noise cancellation
effect detection microphone 211 serving as a noise/noise
cancellation effect detection device is disposed inside
the cylindrical region S and on an immobile member of
the fan 20. Therefore, it is possible to reduce influence
of the airflow from the outlet port of the fan 20, and thus
to detect sound having high coherence with the noise.
Accordingly, active noise reduction can be performed
with high accuracy. Further, since the noise/noise can-
cellation effect detection microphone 211 can be installed
without increasing the parts count of the indoor unit 100,
the indoor unit 100 can provide a high degree of instal-
lation freedom.
[0166] Further, in Embodiment 6, the FIR filter 158 and
the LMS algorithm 159 are used in the signal processing
device 204. However, any adaptive signal processing cir-
cuit that makes the sound detected by the noise/noise
cancellation effect detection microphone 211 approach
zero may be used, and may be one using a filtered-X
algorithm that is commonly employed by active noise re-
duction methods. Further, the signal processing device
204 does not need to be configured to perform adaptive
signal processing, and may be configured to generate a
control sound using a fixed tap coefficient. Furthermore,
the signal processing device 204 does not need to be a
digital signal processing circuit, and may be an analog
signal processing circuit.
[0167] Further, in the indoor unit 100 according to Em-
bodiment 6, the noise/noise cancellation effect detection
microphone 211 serving as a noise/noise cancellation
effect detection device is disposed inside the cylindrical
region S and on the downstream side of the fan 20. There-
fore, it is possible to reduce influence of the airflow from
the outlet port of the fan 20, and thus to detect sound
having high coherence with the noise. Accordingly, active
noise reduction can be performed with high accuracy.
Further, since the noise/noise cancellation effect detec-
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tion microphone 211 can be installed without changing
the mechanism of the fan 20 and without increasing the
parts count of the indoor unit 100, the indoor unit 100 can
provide a high degree of installation freedom. Further,
since the unique mechanical vibration associated with
rotation of the fan 20 is not detected by the noise/noise
cancellation effect detection microphone 211, active
noise reduction can be performed with an accuracy high-
er than that in the case in which the noise/noise cancel-
lation effect detection microphone 211 is disposed on an
immobile member of the fan 20.
[0168] Further, in the indoor unit 100 according to Em-
bodiment 6, the noise/noise cancellation effect detection
microphone 211 is disposed on the fixing member 17 of
the fan 20 in an area inside the cylindrical region S. There-
fore, it is possible to reduce influence of the airflow from
the outlet port of the fan 20, and thus to detect sound
having high coherence with the noise. Accordingly, active
noise reduction can be performed with high accuracy.
Further, since the noise/noise cancellation effect detec-
tion microphone 211 can be installed without changing
the mechanism of the fan 20 and without increasing the
parts count of the air-conditioning apparatus, the indoor
unit 100 can provide a high degree of installation free-
dom.
[0169] Further, in the indoor unit 100 according to Em-
bodiment 6, the noise/noise cancellation effect detection
microphone 211 is disposed on the heat exchanger 50
in an area inside the cylindrical region S. Therefore, it is
possible to reduce influence of the airflow from the outlet
port of the fan 20, and thus to detect sound having high
coherence with the noise. Accordingly, active noise re-
duction can be performed with high accuracy. Further,
since the noise/noise cancellation effect detection micro-
phone 211 can be installed without changing the mech-
anism of the fan 20 and without increasing the parts count
of the air-conditioning apparatus, the indoor unit 100 can
provide a high degree of installation freedom. Further,
since the unique mechanical vibration associated with
rotation of the fan 20 is not detected by the noise/noise
cancellation effect detection microphone 211, active
noise reduction can be performed with an accuracy high-
er than that in the case in which the noise/noise cancel-
lation effect detection microphone 211 is disposed on an
immobile member of the fan 20.
[0170] Further, in the indoor unit 100 according to Em-
bodiment 6, the noise/noise cancellation effect detection
microphone 211 is disposed on the heat exchanger fitting
58 in an area inside the cylindrical region S. Therefore,
it is possible to reduce influence of the airflow from the
outlet port of the fan 20, and thus to detect sound having
high coherence with the noise. Accordingly, active noise
reduction can be performed with high accuracy. Further,
since the noise/noise cancellation effect detection micro-
phone 211 can be installed without changing the mech-
anism of the fan 20 and without increasing the parts count
of the air-conditioning apparatus, the indoor unit 100 can
provide a high degree of installation freedom. Further,

since the unique mechanical vibration associated with
rotation of the fan 20 is not detected by the noise/noise
cancellation effect detection microphone 211, active
noise reduction can be performed with an accuracy high-
er than that in the case in which the noise/noise cancel-
lation effect detection microphone 211 is disposed on an
immobile member of the fan 20.
[0171] Further, in the indoor unit 100 according to Em-
bodiment 6, the noise/noise cancellation effect detection
microphone 211 is covered with the wall member 270.
Since the wall member blocks the airflow, the noise/noise
cancellation effect detection microphone 211 is further
less affected by the airflow and a higher noise cancella-
tion effect can be obtained.

Embodiment 7

[0172] In Embodiment 7, a description is given on an
indoor unit 100 in which the noise/noise cancellation ef-
fect detection microphone 211 is disposed at the upper
portion of the outlet port 3 to face a direction away from
the flow passage. Note that, in Embodiment 7, items not
specifically described are the same as those of Embod-
iment 5 or Embodiment 6, like functions and configura-
tions are denoted by like reference signs.
[0173] Fig. 33 is a longitudinal sectional view of the
indoor unit according to Embodiment 7 of the invention.
In Fig. 33, the right side of the drawing is the front side
of the indoor unit 100.
[0174] The indoor unit 100 according to Embodiment
7 is different from the indoor unit 100 according to Em-
bodiment 6 in that the noise/noise cancellation effect de-
tection microphone 211 is disposed at the upper portion
of the outlet port 3 to face a direction away from the flow
passage. Accordingly, the configuration of a signal
processing device 208 also differs from that of Embodi-
ment 6. As in the case of Embodiment 6, in the case
where the noise/noise cancellation effect detection mi-
crophone 211 is mounted to the upper portion of the outlet
port 3 to face a direction away from the flow passage,
the noise/noise cancellation effect detection microphone
211 can be easily mounted without increasing the parts
count, and the need for a precise mounting mechanism
is eliminated. On the sidewall of the casing 1 of the indoor
unit 100, the control speaker 181, which outputs the con-
trol sound corresponding to the noise, is arranged to face
the center of the air passage from the wall. Further, the
noise/noise cancellation effect detection microphone
211, which detects the resultant sound after interference
of the operation sound (noise) of the indoor unit 100 in-
cluding the blast noise of the fan 20 and the control sound
emitted from the control speaker 181, is disposed at the
upper portion of the outlet port 3 to face a direction away
from the flow passage. An output signal of the noise/noise
cancellation effect detection microphone 211 is input to
the signal processing device 208 serving as a control
sound generation device that generates a signal (control
sound) which controls the control speaker 181.
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[0175] Fig. 34 is a block diagram of the signal process-
ing device 208. The difference from the signal processing
device 204 shown in Fig. 11 is that the weighting means
153 is disposed between the output of the A/D converter
152 and the input of the LMS algorithm 159. The config-
urations other than that are the same as those of the
signal processing device 204 of Embodiment 2.
[0176] Next, a description is given on operations of the
indoor unit 100. When the indoor unit 100 is operated,
the impeller 25 of the fan 20 rotates. Then, the air in the
room is suctioned from the upper side of the fan 20 and
is sent to the lower side of the fan 20, thereby generating
airflow. Accordingly, an operation sound (noise) is gen-
erated in the vicinity of the outlet port of the fan 20, and
the sound is propagated to the downstream side. As in
the cases of Embodiments 5 and 6, turbulent airflow is
generated by rotation of the impeller 25 in the vicinity of
the outlet port of the fan 20. Further, since the air blown
out from the fan 20 blows from the outlet port of the fan
20 toward the outside, the air impinges against the side-
wall of the housing of the indoor unit 100, and turbulence
of air flow is further generated. Therefore, a pressure
fluctuation due to the turbulent airflow is increased on
the sidewall of the indoor unit 100.
[0177] However, in Embodiment 7, the noise/noise
cancellation effect detection microphone 211 is disposed
at the upper portion of the outlet port 3 to face a direction
away from the flow passage. Compared with the vicinity
of the fan 20, the vicinity of the outlet port 3 is separated
by a sufficiently large distance from the outlet port of the
fan 20 where there is large turbulent airflow. Further, in
the vicinity of the outlet port 3, the turbulent airflow is
rectified to some extent by the heat exchanger 50. There-
fore, the turbulent airflow is smaller in the vicinity of the
noise/noise cancellation effect detection microphone
211. Furthermore, since the airflow does not directly hit
the area where the noise/noise cancellation effect detec-
tion microphone 211 is disposed, the noise/noise can-
cellation effect detection microphone 211 is hardly affect-
ed by the turbulent airflow. Since the noise of the indoor
unit 100 that is perceived by a person is one that has
been emitted from the outlet port 3 into the room, the
noise being emitted into the room can be detected by
orienting the noise/noise cancellation effect detection mi-
crophone 211 to face the inside of the room that is a
direction away from the flow passage. That is, sound hav-
ing high coherence with the noise that has been emitted
into the room can be detected by mounting the noise/
noise cancellation effect detection microphone 211 to the
upper portion of the outlet port 3 to face a direction away
from the flow passage.
[0178] Next, a description will be given on a method of
suppressing the operation sound of the indoor unit 100.
The control sound generating method of Embodiment 7
is similar to the method described in Embodiment 2. The
control sound generating method of Embodiment 7 dif-
fers from the method described in Embodiment 2 in that
the signal input as an error signal to the LMS algorithm

159 is averaged by the weighting means 153. In the case
where the noise/noise cancellation effect detection mi-
crophone 211 is disposed at the upper portion of the out-
let port 3 to face a direction away from the flow passage,
the noise detected by the noise/noise cancellation effect
detection microphone 211 abundantly contains sound
other than the noise generated from the fan 20. Thus,
these sound other than the noise undermine the stability
of the feedback control. To address this problem, in Em-
bodiment 7, the sounds other than the noise are averaged
by providing the weighting means 153 at a preceding
step of the feedback control. This allows components of
the uncorrelated sound other than the noise to be can-
celed, and allows the feedback control to be operated
stably. That is, the coherence between the noise output
from the outlet port 3 into the room and the noise/noise
cancellation effect detection microphone 211 can be in-
creased.
[0179] Note that, as in the case of Embodiment 5, the
averaging operation by the weighting means 153 may
not be performed until the LMS algorithm 159 becomes
stable. This is because the noise is not sufficiently re-
duced while the LMS algorithm 159 is not stable, and
runaway of the output value of the weighting means 153
may occur. Further, the output value of the weighting
means 153 may be reset if the output value of the weight-
ing means 13 exceeds a certain value. Further, in order
to further reduce influence of the airflow, the noise/noise
cancellation effect detection microphone 211 may be
covered with the wall member 270. Since the wall mem-
ber can block the airflow, the noise/noise cancellation
effect detection microphone 211 is further less affected
by the airflow, and a higher noise cancellation effect can
be obtained.
[0180] Furthermore, the installation position of the
noise/noise cancellation effect detection microphone 211
is not limited to the upper portion of the outlet port 3, and
may be anywhere in the opening portion of the outlet port
3. For example, the noise/noise cancellation effect de-
tection microphone 211 may be mounted to a lower por-
tion or to the side of the outlet port 3. Further, the noise/
noise cancellation effect detection microphone 211 does
not need to be disposed so as to accurately face a direc-
tion away from the flow passage. It is only required that
the noise/noise cancellation effect detection microphone
211 is disposed to face the outside of the indoor unit 100
(housing). That is, the noise/noise cancellation effect de-
tection microphone 211 may be installed at any position
where noise emitted into the room can be detected.
[0181] Further, in Embodiment 7, the FIR filter 158 and
the LMS algorithm 159 are used in the signal processing
device 208. However, any adaptive signal processing cir-
cuit that makes the sound detected by the noise/noise
cancellation effect detection microphone 211 approach
zero may be used, and may be one using a filtered-X
algorithm that is commonly employed by active noise re-
duction methods. Further, the weighting means 153 does
not need to be an integrator, and may be any means that
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can perform an averaging operation. Further, the signal
processing device 208 does not need to be configured
to perform adaptive signal processing, and may be con-
figured to generate a control sound using a fixed tap co-
efficient. Furthermore, the signal processing device 208
does not need to be a digital signal processing circuit,
and may be an analog signal processing circuit.
[0182] As described above, in the indoor unit 100 ac-
cording to Embodiment 7, the noise/noise cancellation
effect detection microphone 211 serving as a noise/noise
cancellation effect detection device is disposed in the
opening portion of the outlet port 3, and is arranged to
face the outside of the indoor unit 100. Therefore, the
noise/noise cancellation effect detection microphone 211
can detect the noise emitted into the room without being
affected by the airflow. Accordingly, it is possible to obtain
high coherence between the noise emitted into the room
from the indoor unit 100 and the detected sound of the
noise/noise cancellation effect detection microphone
211. Therefore, active noise reduction can be performed
with high accuracy to the noise emitted into the room
from the indoor unit 100.
[0183] Further, in the indoor unit 100 according to Em-
bodiment 7, the signal processing device 208 serving as
a control sound generation device is provided with a cir-
cuit that applies weight to a detection result detected by
the noise/noise cancellation effect detection microphone
211 serving as a noise/noise cancellation effect detection
device, and that performs feedback control. Therefore,
sound other than the noise of the indoor unit 100 detected
by the noise/noise cancellation effect detection micro-
phone 211 can be canceled by averaging the sound. Ac-
cordingly, active noise reduction can be performed with
higher accuracy. Further, in the indoor unit 100 according
to Embodiment 7, the noise/noise cancellation effect de-
tection microphone 211 is covered with the wall member
270. Since the wall member blocks the airflow, the noise/
noise cancellation effect detection microphone 211 is fur-
ther less affected by the airflow and a higher noise can-
cellation effect can be obtained.

Embodiment 8

(Individual Control of Fan)

[0184] The noise cancellation effect of the active noise
cancellation mechanism can be further improved by in-
dividually controlling the rotation speed of each fan 20
provided in the indoor unit 100. Note that, in Embodiment
8, like functions and configurations to Embodiments 1
and 7 are denoted by like reference signs.
[0185]  Fig. 35 is a front view of the indoor unit accord-
ing to Embodiment 8 of the invention. Fig. 36 is a side
view of the indoor unit illustrated in Fig. 35. Note that Fig.
36 is a diagram of the indoor unit 100 of Fig. 35 viewed
from the diagonally-shaded-arrow direction in Fig. 35 and
illustrates a view when the sidewall of the casing 1 of the
indoor unit 100 is seen through. Note that in Fig. 36, a

remote control 280, the controller 281, and motor drivers
282A to 282C illustrated in Fig. 35 are not shown.
[0186] In the indoor unit 100 shown in Figs. 35 and 36,
the inlet ports 2 are openly formed in the upper portion
of the indoor unit 100 (more specifically, the casing 1 of
the indoor unit 100) and the outlet port 3 is openly formed
at the lower end of the indoor unit 100 (more specifically,
the casing 1 of the indoor unit 100). That is, an air passage
communicating the inlet ports 2 and the outlet port 3 is
formed in the indoor unit 100. In the air passage below
the inlet ports 2, multiple fans 20 with impellers 25 are
provided along the left-right direction (longitudinal direc-
tion). Note that in Embodiment 8, three fans (fans 20A
to 20Ca) are provided. In the fans 20A to 20C, the center
of the rotation shaft of each impeller 25 is provided in a
substantially vertical direction. The fans 20A to 20C are
connected to blower fan control means 171 of the con-
troller 281 through their respective motor drivers 282A
to 282C. Note that further details of the controller 281 will
be described below.
[0187] Further, the heat exchanger 50 that cools or
heats air by exchanging heat is arranged under the fans
20A to 20C. As shown by the hollow arrows of Fig. 35,
when the fans 20A to 20C are activated, the fans 20A to
20C suction the air from a room through the inlet ports 2
into the air passage inside the indoor unit 100, cools or
heats the suction air with the heat exchanger 50 disposed
under the fans 20A to 20C, and blows the air from the
outlet port 3 into the room.
[0188] Further, the indoor unit 100 according to Em-
bodiment 8 is disposed with a noise cancellation mech-
anism used in the active noise reduction. The noise can-
cellation mechanism of the indoor unit 100 according to
Embodiment 8 includes noise detection microphones
161 and 162, control speakers 181 and 182, noise can-
cellation effect detection microphones 191 and 192, and
signal processing devices 201 and 202. That is, the noise
cancellation mechanism of the indoor unit 100 according
to Embodiment 8 includes two noise detection micro-
phones, two control speakers, and two noise cancellation
effect detection microphones. The noise cancellation
mechanism including the noise detection microphone
161, the control speaker 181, the noise cancellation ef-
fect detection microphone 191, and the signal processing
device 201 is, hereinafter, referred to as a noise cancel-
lation mechanism A. Further, the noise cancellation
mechanism including the noise detection microphone
162, the control speaker 182, the noise cancellation ef-
fect detection microphone 192, and the signal processing
device 202 is, hereinafter, referred to as a noise cancel-
lation mechanism B.
[0189] The noise detection microphones 161 and 162
are noise detection devices that detect the operation
sound (noise) of the indoor unit 100 including the blast
noise of the fans 20A to 20C (noise emitted from the fans
20A to 20C). The noise detection microphones 161 and
162 are provided at positions on the downstream side of
the fans 20A to 20C (for example, between the fans 20A
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to 20C and the heat exchanger 50). Further, the noise
detection microphone 161 is provided on the left side of
the indoor unit 100 and the noise detection microphone
162 is provided on the right side of the indoor unit 100.
[0190] The control speakers 181 and 182 are control
sound output devices that each outputs a control sound
corresponding to the noise. The control speakers 181
and 182 are disposed at positions on the downstream
side of the noise detection microphones 161 and 162,
respectively, (for example, on the downstream side of
the heat exchanger 50). Further, the control speaker 181
is provided on the left side of the indoor unit 100 and the
control speaker 182 is provided on the right side of the
indoor unit 100. Furthermore, the control speakers 181
and 182 are disposed to face the middle of the air pas-
sage from the wall of the casing 1.
[0191] The noise cancellation effect detection micro-
phones 191 and 192 are noise cancellation effect detec-
tion devices that detect the noise cancellation effect of
the control sound. The noise cancellation effect detection
microphones 191 and 192 are disposed at positions on
the downstream side of the control speakers 181 and
182, respectively. Further, the noise cancellation effect
detection microphone 191 is disposed substantially on
the extended line of the rotation shaft of the fan 20A, for
example, and the noise cancellation effect detection mi-
crophone 192 is disposed substantially on the extended
line of the rotation shaft of the fan 20C, for example. Note
that in Embodiment 8, the noise cancellation effect de-
tection microphones 191 and 192 are disposed on the
nozzle 6 that forms the outlet port 3. That is, the noise
cancellation effect detection microphones 191 and 192
detect the noise coming out from the outlet port 3 to detect
the noise cancellation effect.
[0192] The configurations of the signal processing de-
vices 201 and 202 are exactly the same as the configu-
ration illustrated in Fig. 8 described in Embodiment 1.
[0193] Fig. 37 is a block diagram illustrating the con-
troller according to Embodiment 8 of the invention.
Each of the operations and means described below are
implemented by executing a program that is embedded
in the controller 281 that is provided in the indoor unit
100. The controller 281 mainly includes an input unit 130
that inputs a signal from an external input device such
as the remote control 280, and the like; a CPU 131 that
carries out computing in accordance with the embedded
program; and a memory 132 that stores data and the
program. Further, the CPU 131 includes blower fan con-
trol means 171.
[0194] The blower fan control means 171 includes uni-
form-rotation-speed determination means 133, individu-
al-fan-control rotation-speed determination means 134,
and SW 135 in plural number (the same number as that
of the fans 20). The uniform-rotation-speed determina-
tion means 133 determines the rotation speed of the fans
20A to 20C when all of the fans are to be operated with
the same rotation speed, on the basis of operating infor-
mation input from the remote control 280. Operation in-

formation input from the remote control 280 is, for exam-
ple, operation mode information such as a cooling oper-
ation mode, a heating operation mode, and a dehumid-
ifying operation mode; and air volume information such
as high, medium, and low. The individual-fan-control ro-
tation-speed determination means 134 determines the
rotation speed of each fan when the fans 20A to 20C are
to be controlled individually. The SWs 135 switch the
rotation control signals of the fans 20A to 20C that are
transmitted to motor drivers 282A to 282C, on the basis
of the signal input from the remote control 280, for ex-
ample. That is, the SWs 135 switch between having the
fans 20A to 20C to operate with the same rotation speed
and having each of the fans 20A to 20C to operate with
individual rotation speeds.
[0195] Next, a description is given on operations of the
indoor unit 100.
When the indoor unit 100 is operated, the impeller of
each of the fans 20A to 20C rotates. Then, the air in the
room is suctioned from the upper side of the fans 20A to
20C and is sent to the lower side of the fans 20A to 20C,
thereby generating airflow. Accordingly, operation
sounds (noise) are generated in the vicinity of the outlet
ports of the fans 20A to 20C, and the sounds are prop-
agated to the downstream side. The air sent from the
fans 20A to 20C passes through the air passage and is
sent to the heat exchanger 50. For example, during a
cooling operation, a low-temperature refrigerant is sup-
plied to the heat exchanger 50 from a pipe connected to
the outdoor unit (not shown). The air that has been sent
to the heat exchanger 50 is cooled by the refrigerant flow-
ing through the heat exchanger 50 so as to become cold
air, and is directly released from the outlet port 3 into the
room.
[0196] The operations of the noise cancellation mech-
anism A and the noise cancellation mechanism B are
completely the same as that described in Embodiment 1
and are operated so that the control sounds are output
to make the noise detected by the noise cancellation ef-
fect detection microphones 191 and 192 approach zero,
resulting in suppression of noise to the noise cancellation
effect detection microphones 191 and 192.
In the active noise reduction method, control sounds that
have opposite phases with the noise at the disposed po-
sitions (control points) of the noise cancellation effect de-
tection microphones 191 and 192 are output from the
control speakers 181 and 182. Accordingly, the noise
cancellation effect near each of the noise cancellation
effect detection microphones 191 and 192 is high; how-
ever, when the distance from each point increases, the
phase of the control sound changes. Therefore, at posi-
tions with distance from the noise cancellation effect de-
tection microphones 191 and 192, the phase shift be-
tween the noise and the control sound becomes large
and the noise cancellation effect becomes low.
[0197] A control method of individually controlling the
fans 20A to 20C (hereinafter, also referred to as an "in-
dividual fan control") will be described next.
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Operating information selected with the remote control
280 is input to the controller 281. Operating information
is operation mode information such as, for example, a
cooling operation mode, a heating operation mode, and
a dehumidifying operation mode. Further, air volume in-
formation such as high, medium, and low are also input
to the controller 281 from the remote control 280 as op-
erating information. The operating information input to
the controller 281 is input to the uniform-rotation-speed
determination means 133 through the input unit 130. Be-
ing input with the operating information, the uniform-ro-
tation-speed determination means 133 determines the
rotation speed of the fans 20A to 20C when all of the fans
are to be operated with the same rotation speed, on the
basis of the input operating information. When the indi-
vidual fan control is not carried out, the fans 20A to 20C
are all controlled with the same rotation speed (herein-
after, also referred to as a "uniform-rotation-speed con-
trol").
[0198] Information of the rotation speed (the rotation
speed during the uniform-rotation-speed control) deter-
mined by the uniform-rotation-speed determination
means 133 is input to the individual-fan-control rotation-
speed determination means 134. Meanwhile, in the indi-
vidual-fan-control rotation-speed determination means
134, blower fan information that has been pre-stored in
the memory at shipping of the product is read out. The
blower fan information is information of the fan 20 that is
emitting noise showing a high noise cancellation effect
with the interfering control sound. That is, the blower fan
information is information of the fans 20 that are highly
related to the noise cancellation effect detection micro-
phones 191 and 192. The identification number of each
fan 20 is allocated to the corresponding noise cancella-
tion effect detection microphone. In Embodiment 8, the
identification numbers of the fans 20 that have the short-
est distance (highly related) to the noise cancellation ef-
fect detection microphones 191 and 192 are used as the
blower fan information. Specifically, the identification
numbers are the identification number of the fan 20A that
has the shortest distance to the noise cancellation effect
detection microphone 191 and the identification number
of the fan 20C that has the shortest distance to the noise
cancellation effect detection microphone 192.
[0199] The individual-fan-control rotation-speed deter-
mination means 134 determines the rotation speed of
each fan 20 when the individual fan control is to be carried
out, on the basis of the rotation speed information deter-
mined by the uniform-rotation-speed determination
means 133 and the blower fan information read out from
the memory 132. Specifically, the individual-fan-control
rotation-speed determination means 134 increases the
rotation speed of the fans 20A and 20C that are the most
closest to the noise cancellation effect detection micro-
phones 191 and 192 and reduces the rotation speed of
the fan 20B that has the most distance from the noise
cancellation effect detection microphones 191 and 192.
The rotation speed of each of the fans 20A to 20C may

be determined such that the air volume obtained when
carrying out the individual fan control is the same as that
when carrying out the uniform-rotation-speed control.
Since the air volume and the rotation speed have a pro-
portionality relation, for example, when with the configu-
ration of Fig. 35, in the case where the rotation speed of
the fans 20A and 20C are each increased by 10%, the
air volume will be the same if the rotation speed of the
fan 20B is decreased by 20%.
[0200] When an operating information signal (for ex-
ample, such as a signal for a silent mode) is input from
the remote control 280 indicating that the individual fan
control is to be carried out, by switching the SWs 135,
the rotation control signal of the uniform-rotation-speed
control is switched to the rotation control signals for the
individual fan control. These rotation control signals are
output from the controller 281 to the fans 20A to 20c. The
rotation control signals output from the controller 281 are
input to the motor drivers 282A to 282C and the fans 20A
to 20C are controlled to have rotation speeds in accord-
ance with the rotation control signals.
[0201] As described above, when active noise reduc-
tion is carried out, although the noise cancellation effect
are high at and around each of the noise cancellation
effect detection microphones 191 and 192 that are con-
trol points of the noise control, the noise cancellation ef-
fect is low at positions far from the control points since
the phase shift between the noise and the control sound
that has been emitted from the control speakers 181 and
182 becomes large. However, in Embodiment 8, by con-
figuring the indoor unit 100 to have the plural fans 20A
to 20C, the rotation speed of the fans 20A and 20C that
are close in distance to the noise cancellation effect de-
tection microphones 191 and 192 and that show high
noise cancellation effects (the fans that emit noise show-
ing high noise cancellation effects) can be increased, and
the rotation speed of the fan 20B that is far in distance
to the noise cancellation effect detection microphones
191 and 192 (the fan that emits noise showing a low noise
cancellation effect) can be reduced.
[0202] As a result, in the indoor unit 100 according to
Embodiment 8, since the noise cancellation effect be-
comes further higher in a region with a high noise can-
cellation effect and the noise becomes smaller in a region
with a low noise cancellation effect, the noise emitted
from the entire outlet port 3 can be reduced compared
to that of an indoor unit that uses a single fan or to that
of an indoor unit that does not perform individual fan con-
trol. Further, the above can be achieved without deteri-
oration of aerodynamic performance by controlling the
rotation speed of each of the plural fans 20A to 20C so
that the air volume is constant.
[0203] Furthermore, as shown in Figs. 38 and 39, by
dividing the air passage of the indoor unit 100 into a plu-
rality of regions, the noise cancellation effect can be fur-
ther increased.
[0204] Fig. 38 is a front view of another exemplary in-
door unit according to Embodiment 8 of the invention.
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Fig. 39 is a left side view of the indoor unit illustrated in
Fig. 38. Note that in Fig. 39, the sidewall of the casing 1
of the indoor unit 100 is seen through. In the indoor unit
100 illustrated in Figs. 38 and 39, by dividing the air pas-
sage with the partition plates 90 and 90a, the air passage
is separated into a region where the air blown out by the
fan 20A passes, a region where the air blown out by the
fan 20B passes, and a region where the air blown out by
the fan 20C passes. Further, the noise detection micro-
phone 161, the control speaker 181, and the noise can-
cellation effect detection microphone 191 of the noise
cancellation mechanism A are disposed in the region
where the air blown out by the fan 20A passes. Further-
more, the noise detection microphone 162, the control
speaker 182, and the noise cancellation effect detection
microphone 192 of the noise cancellation mechanism B
are disposed in the region where the air blown out by the
fan 20C passes.
[0205] By configuring the indoor unit 100 as above, the
noise emitted by each of the fans 20A to 20C can be
separated in their respective areas such that the noise
cancellation mechanism A only reduces the noise emit-
ted from the fan 20A and the noise cancellation mecha-
nism B only reduces the noise emitted from the fan 20C.
Accordingly, it will be possible to prevent the noise emit-
ted from the fan 20B from being detected by the noise
detection microphones 161 and 162 and the noise can-
cellation effect detection microphones 191 and 192;
hence, crosstalk noise components of the noise detection
microphones 161 and 162 and the noise cancellation ef-
fect detection microphones 191 and 192 are reduced.
[0206] Further, since the air passage is made close to
a duct structure, the noise is captured in one dimension.
Accordingly, the phase of the noise propagating through
the indoor unit 100 becomes uniform, and phase error
with the interfering control sound becomes small; hence,
the noise cancellation effect becomes higher still. Mean-
while, by reducing the rotation speed of the fan 20B that
is not provided with the noise cancellation mechanism,
the noise is made small in the region where there is no
noise cancellation mechanism. Accordingly, by configur-
ing the indoor unit 100 as Figs. 38 and 39, noise can be
further reduced compared to that of the configuration of
Fig. 35. Note that in Figs. 38 and 39, each partition plate
is inserted through the entire region of the air passage;
however, the partition plate may separate only a portion
of the air passage, such that only the upstream side of
the heat exchanger 50 or only the downstream side of
the heat exchanger 50 is separated, for example.
[0207] Note that in Embodiment 8, the noise detection
microphones 161 and 162 are disposed on the two sides
of the indoor unit 100; however, the noise detection mi-
crophones 161 and 162 may be disposed at any position
that are on the upstream side of the control speakers 181
and 182, respectively. Further, in Embodiment 8, the con-
trol speakers 181 and 182 are disposed on the two sides
of the indoor unit 100; however, the control speakers 181
and 182 may be disposed at any position that are on the

downstream side of the noise detection microphones 161
and 162, respectively, and on the upstream side of the
noise cancellation effect detection microphones 191 and
192, respectively. Furthermore, in Embodiment 8, the
noise cancellation effect detection microphones 191 and
192 are disposed substantially on the extended lines of
the rotation shafts of the fans 20A and 20C, respectively;
however, the noise cancellation effect detection micro-
phones 191 and 192 may be disposed at any position
that are on the downstream side of the control speakers
181 and 182, respectively. Additionally, in Embodiment
8, although two of each of the noise detection micro-
phone, the control speaker, the noise cancellation effect
detection microphone, and the signal processing device
are disposed, the invention is not limited to this.
[0208] Further, in Embodiment 8, although the blower
fan control means 171 is configured in the CPU 131 inside
the controller 281, the blower fan control means 171 may
be configured by hardware such as a Large Scale Inte-
gration (LSI) or a Field Programmable Gate Array (FP-
GA). Furthermore, the configuration of the blower fan
control means 171 is not limited to the configuration il-
lustrated in Fig. 37.
[0209] Moreover, Embodiment 8 is configured such
that the blower fan control means 171 increases the ro-
tation speed of the fans 20A and 20C that are close in
distance to the noise cancellation effect detection micro-
phones 191 and 192, and reduces the rotation speed of
the fan 20B that is far in distance; however, the configu-
ration may be such that either one is performed.
[0210] As described above, in the indoor unit 100 ac-
cording to Embodiment 8, the plurality of fans 20A to 20C
are disposed and a controller 281 (more specifically,
blower fan control means 171) that individually controls
the rotation speed of each of the fans 20A to 20C is pro-
vided. The blower fan control means 171 performs rota-
tion speed control such that the rotation speed of the fans
20A and 20C that are sending air to the regions close to
the noise cancellation effect detection microphones 191
and 192, which are regions with high noise cancellation
effects, are controlled to be increased and the rotation
speed of the fan 20B that is sending air to the region that
is far in distance to the noise cancellation effect detection
microphones 191 and 192, which is the region with low
noise cancellation effect, is controlled to be decreased.
Accordingly, the noise cancellation effect becomes fur-
ther higher in a region with a high noise cancellation effect
and the noise becomes smaller in a region with a low
noise cancellation effect. Thus, compared to an indoor
unit that uses a single fan or to an indoor unit that does
not perform individual fan control, having a noise cancel-
lation mechanism with the same configuration, a higher
noise reduction effect can be obtained.
[0211] Further, since the blower fan control means 171
controls the rotation speed of each of the fans 20A to
20C so that the air volume emitted from the outlet port 3
is the same between when the individual fan control is
performed and when the uniform-rotation-speed control
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is performed, it is possible to reduce noise without dete-
riorating the aerodynamic performance.
[0212] Further, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the noise emitted by each of the fans 20A
to 20C can be separated such that the noise cancellation
mechanism A only reduces the noise emitted from the
fan 20A and the noise cancellation mechanism B only
reduces the noise emitted from the fan 20C. Accordingly,
the crosstalk noise components due to the noise emitted
from the fan 20B becomes smaller.
[0213] Further, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the air passage is made close to a duct struc-
ture and the noise is captured in one dimension. Accord-
ingly, since the phase of the noise propagating through
the indoor unit 100 becomes uniform, phase error with
the interfering control sound becomes small. Further-
more, by reducing the rotation speed of the fan 20B that
is not provided with the noise cancellation mechanism,
the noise in the region where there is no noise cancella-
tion mechanism becomes small, and, compared to the
configuration of Fig. 35, it will be possible to obtain a
further higher noise reduction effect.

Embodiment 9

[0214] Not limited to the configuration of Fig. 8, the
individual fan control may be performed on the basis of
the noise cancellation effect detected by the noise can-
cellation effect detection microphone. Note that, in Em-
bodiment 9, points different from that of Embodiment 8
described above will be mainly described and same parts
as Embodiment 8 will be referred to with the same refer-
ence numerals.
[0215] Fig. 40 is a front view of the indoor unit according
to Embodiment 9 of the invention.
The indoor unit 100 according to Embodiment 9 is differ-
ent from the indoor unit 100 according to Embodiment 8
in that the indoor unit 100 according to Embodiment 9 is
provided with a noise cancellation mechanism C (a noise
detection microphone 163, a control speaker 183, a noise
cancellation effect detection microphone 193, and a sig-
nal processing device 203). The configuration of the sig-
nal processing device 203 is completely the same as
those of the signal processing devices 201 and 202. Note
that the mounting positions of the noise detection micro-
phone 163, the control speaker 183, and the noise can-
cellation effect detection microphone 193 are, similar to
that of Embodiment 8, and it is only sufficient that the
noise detection microphone 163, the control speaker
183, and the noise cancellation effect detection micro-
phone 193 are disposed from the downstream side of
the fan 20B in this order.
[0216] Further, the indoor unit 100 of Embodiment 9 is
different from the indoor unit 100 of Embodiment 8 in that
signal lines (signal lines to transmit signals S1, S2, and
S3) that are connected from the signal processing devic-

es 201 to 203 to blower fan control means 172 are pro-
vided. Accordingly, the configuration of the blower fan
control means 172 is different from the configuration of
the blower fan control means 171 according to Embodi-
ment 8. Specifically, the signals S1, S2, and S3 that are
transmitted to the blower fan control means 172 from the
signal processing devices 201 to 203 are signals that has
been input from the noise cancellation effect detection
microphones 191 to 193, that has passed through the
microphone amplifier 151, and that has been digitally
converted by the A/D converter 152. That is, the signals
S1, S2, and S3 are digital values of the sound pressure
levels detected by the noise cancellation effect detection
microphones 191 to 193.
[0217] The configuration of the blower fan control
means 172 will be described next.
Fig. 41 is a block diagram illustrating the controller ac-
cording to Embodiment 9 of the invention. Each of the
operations and means described below are implemented
by executing a program that is built-in in the controller
281 provided in the indoor unit 100. Similar to the con-
figuration described in Embodiment 8, the controller 281
mainly includes the input unit 130 that inputs a signal
from an external input device such as the remote control
280, and the like; the CPU 131 that carries out computing
in accordance with the embedded program; and the
memory 132 that stores data and the program. Further,
the CPU 131 includes the blower fan control means 172.
[0218] The blower fan control means 172 includes the
uniform-rotation-speed determination means 133, aver-
aging means 136 in plural number (the same number as
that of the noise cancellation effect detection micro-
phones) individual-fan-control rotation-speed determina-
tion means 134A, and the SW 135 in plural number (the
same number as that of the fans 20). The uniform-rota-
tion-speed determination means 133 determines the ro-
tation speed of the fans 20A to 20C when all of the fans
are to be operated with the same rotation speed, on the
basis of the operating information input from the remote
control 280. Operation information input from the remote
control 280 is, for example, operation mode information
such as a cooling operation mode, a heating operation
mode, and a dehumidifying operation mode; and air vol-
ume information such as high, medium, and low. The
averaging means 136 are input with digital values S1,
S2, and S3 of the sound pressure levels detected by the
noise cancellation effect detection microphones 191 to
193. The averaging means 136 average these signals
S1, S2, and S3 for a set time.
[0219] The individual-fan-control rotation-speed deter-
mination means 134A determines the rotation speed of
each fan when the fans 20A to 20C are to be controlled
individually, on the basis of the averaged signals of S1,
S2, and S3, which has been averaged by the averaging
means 136, and the rotation speed information input from
the uniform-rotation-speed determination means 133.
The SWs 135 switch the rotation control signals of the
fans 20A to 20C that are transmitted to the motor drivers
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282A to 282C, on the basis of the signal input from the
remote control 280, for example. That is, the SWs 135
switch between having the fans 20A to 20C to operate
with the same rotation speed (to perform the uniform-
rotation-speed control) and having each of the fans 20A
to 20C to operate with individual rotation speeds (to per-
form the individual fan control).
[0220] Next, a description is given on operations of the
indoor unit 100.
Similar to Embodiment 8, when the indoor unit 100 is
operated, the impeller of each of the fans 20A to 20C
rotates. Then, the air in the room is suctioned from the
upper side of the fans 20A to 20C and is sent to the lower
side of the fans 20A to 20C, thereby generating airflow.
Accordingly, operation sounds (noise) are generated in
the vicinity of the outlet ports of the fans 20A to 20C, and
the sounds are propagated to the downstream side. The
air sent from the fans 20A to 20C passes through the air
passage and is sent to the heat exchanger 50. For ex-
ample, during a cooling operation, a low-temperature re-
frigerant is supplied to the heat exchanger 50 from a pipe
connected to the outdoor unit (not shown). The air that
has been sent to the heat exchanger 50 is cooled by the
refrigerant flowing through the heat exchanger 50 so as
to become cold air, and is directly released from the outlet
port 3 into the room.
[0221] Further, the operations of the noise cancellation
mechanisms A to C are also completely the same as that
described in Embodiment 8 and are operated so that the
control sounds are output to make the noise detected by
the noise cancellation effect detection microphones 191
to 193 approach zero, resulting in suppression of noise
to the noise cancellation effect detection microphones
191 to 193.
[0222] Note that in the indoor unit 100 according to
Embodiment 9, other than the noise emitted from the fan
20B, the noise cancellation effect detection microphone
193 picks up noise that are emitted from the neighboring
fans 20A and 20C (crosstalk noise components). On the
other hand, the crosstalk noise components that are de-
tected by the noise cancellation effect detection micro-
phones 191 and 192 are smaller than the crosstalk noise
components that are detected by the noise cancellation
effect detection microphone 193. This is because the
noise cancellation effect detection microphones 191 and
192 each have only one neighboring fan 20 (fan 20B).
Accordingly, the noise cancellation effect of the noise
cancellation mechanisms A and B are higher compared
to that of the noise cancellation mechanism C.
[0223] Individual fan control of the fans 20A to 20C
according to Embodiment 9 will be described next.
Operating information selected with the remote control
280 is input to the controller 281. As described above,
the operating information is operation mode information
such as, for example, a cooling operation mode, a heating
operation mode, and a dehumidifying operation mode.
Further, air volume information such as high, medium,
and low are also input to the controller 281 from the re-

mote control 280 as operating information. The operating
information input to the controller 281 is input to the uni-
form-rotation-speed determination means 133 through
the input unit 130. Being input with the operating infor-
mation, the uniform-rotation-speed determination means
133 determines the rotation speed of the fans 20A to 20C
when uniform-rotation-speed control is to be performed,
on the basis of the input operating information.
[0224] Meanwhile, the S1 to S3 (digital values of the
sound pressure levels that has been detected by the
noise cancellation effect detection microphones 191 to
193) input to the averaging means 136 from the signal
processing devices 201 to 203 are averaged for a set
time in the averaging means 136.
[0225] Information of the averaged sound pressure
level value of each of S1 to S3 and information of the
rotation speed (the rotation speed during the uniform-ro-
tation-speed control) determined by the uniform-rotation-
speed determination means 133 are input to the individ-
ual-fan-control rotation-speed determination means
134A. The individual-fan-control rotation-speed determi-
nation means 134A determines the rotation speed of
each fan 20 when individual fan control is to be per-
formed, on the basis of these information. Specifically,
the rotation speed of the fan is determined such that the
rotation speed of the fan that is close in distance (highly
related) to the noise cancellation effect detection micro-
phone that has a small averaged sound pressure level
value is increased and the rotation speed of the fan that
is close in distance (highly related) to the noise cancel-
lation effect detection microphone that has a large aver-
aged sound pressure level value is reduced. The rotation
speed of each of the fans 20A to 20C may be determined
such that the air volume obtained when carrying out the
individual fan control is the same as that when carrying
out the uniform-rotation-speed control.
[0226] For example, in the indoor unit 100 according
to Embodiment 9, when the mean value of the noise level
detected by the noise cancellation effect detection mi-
crophone 191 is 45 dB, the mean value of the noise level
detected by the noise cancellation effect detection mi-
crophone 192 is 45 dB, and the mean value of the noise
level detected by the noise cancellation effect detection
microphone 193 is 50 dB, then the individual-fan-control
rotation-speed determination means 134A determines
the rotation speed of each fan 20 such that the rotation
speed of the fans 20A and 20C are increased and the
rotation speed of the fan 20B is reduced. Since the air
volume and the rotation speed have a proportionality re-
lation, for example, when with the configuration of Fig.
40, in the case where the rotation speed of the fans 20A
and 20C are each increased by 10%, the air volume will
be the same if the rotation speed of the fan 20B is de-
creased by 20%.
[0227] Note that the above-described determination
method of the rotation speed of the fans 20A to 20C is
exemplary and explanatory only. For example, when the
mean value of the noise level detected by the noise can-
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cellation effect detection microphone 191 is 45 dB, the
mean value of the noise level detected by the noise can-
cellation effect detection microphone 192 is 47 dB, and
the mean value of the noise level detected by the noise
cancellation effect detection microphone 193 is 50 dB,
then the rotation speed of each fan 20 may be determined
such that the rotation speed of the fan 20A is increased,
the rotation speed of the fan 20B is reduced, and the
rotation speed of the fan 20C is kept the same. That is,
the rotation speed of each fan 20 may be determined
such that the rotation speed of the fan 20A that is close
in distance to the noise cancellation effect detection mi-
crophone 191 that has the smallest detected noise level
is increased, the rotation speed of the fan 20B that is
close in distance to the noise cancellation effect detection
microphone 193 that has the largest detected noise level
is reduced, and the rotation speed of the fan 20C that is
neither of the above is kept the same.
[0228] When an operating information signal (for ex-
ample, such as a signal for a silent mode) is input from
the remote control 280 indicating that the individual fan
control is to be carried out, by switching the SWs 135,
the rotation control signal of the uniform-rotation-speed
control is switched to the rotation control signals for the
individual fan control. These rotation control signals are
output from the controller 281 to the fans 20A to 20c. The
rotation control signals output from the controller 281 are
input to the motor drivers 282A to 282C and the fans 20A
to 20C are controlled to have rotation speeds in accord-
ance with the rotation control signals.
[0229] Here, as described above, in the case of the
indoor unit 100 according to Embodiment 9, compared
to the noise cancellation effect in the region in the vicinity
of the noise cancellation effect detection microphone
193, the noise cancellation effect in the regions in the
vicinity of the noise cancellation effect detection micro-
phones 191 and 192 are higher in accordance with the
size of the crosstalk noise components from the neigh-
boring fan(s). That is, in the case of the indoor unit 100
according to Embodiment 9, the detected noise levels
are smaller in the region in the vicinity of the noise can-
cellation effect detection microphones 191 and 192 com-
pared to that in the region in the vicinity of the noise can-
cellation effect detection microphone 193. Meanwhile,
the noise cancellation effect in the region in the vicinity
of the noise cancellation effect detection microphone 193
becomes lower. Now, as regards the indoor unit 100 ac-
cording to Embodiment 9 provided with plural fans 20A
to 20C, the rotation speed of the fans 20A and 20C that
are close in distance to the noise cancellation effect de-
tection microphones 191 and 192 that have small mean
values of the detected noise level values, among the
mean values of the noise level values detected by the
noise cancellation effect detection microphones 191 to
193, are increased, and the rotation speed of the fan 20B
that is close in distance to the noise cancellation effect
detection microphone 193 that has a large mean value
of the detected noise level values, among the mean val-

ues of the noise level values detected by the noise can-
cellation effect detection microphones 191 to 193, is re-
duced.
[0230] As a result, in the indoor unit 100 according to
Embodiment 9, since the noise cancellation effect be-
comes further higher in a region with a high noise can-
cellation effect and the noise becomes smaller in a region
with a low noise cancellation effect, the noise emitted
from the entire outlet port 3 can be reduced compared
to that of an indoor unit that uses a single fan or to that
of an indoor unit that does not perform individual fan con-
trol.
[0231]  Furthermore, as shown in Figs. 42 and 43, by
dividing the air passage of the indoor unit 100 into a plu-
rality of regions, the noise cancellation effect can be fur-
ther increased.
[0232] Fig. 42 is a front view of another exemplary in-
door unit according to Embodiment 9 of the invention.
Fig. 43 is a left side view of the indoor unit illustrated in
Fig. 42. Note that in Fig. 43, a view is illustrated while the
sidewall of the casing 1 of the indoor unit 100 is seen
through. In the indoor unit 100 illustrated in Figs. 42 and
43, by dividing the air passage with the partition plates
90 and 90a, the air passage is separated into a region
where the air blown out by the fan 20A passes, a region
where the air blown out by the fan 20B passes, and a
region where the air blown out by the fan 20C passes.
Further, the noise detection microphone 161, the control
speaker 181, and the noise cancellation effect detection
microphone 191 of the noise cancellation mechanism A
are disposed in the region where the air blown out by the
fan 20A passes. Furthermore, the noise detection micro-
phone 162, the control speaker 182, and the noise can-
cellation effect detection microphone 192 of the noise
cancellation mechanism B are disposed in the region
where the air blown out by the fan 20C passes. Still fur-
ther, the noise detection microphone 163, the control
speaker 183, and the noise cancellation effect detection
microphone 193 of the noise cancellation mechanism C
are disposed in the region where the air blown out by the
fan 20B passes.
[0233] By configuring the indoor unit 100 as above, the
noise emitted by each of the fans 20A to 20C can be
separated in their respective areas such that the noise
cancellation mechanism A only reduces the noise emit-
ted from the fan 20A, the noise cancellation mechanism
B only reduces the noise emitted from the fan 20C, and
the noise cancellation mechanism C only reduces the
noise emitted from the fan 20B. Accordingly, the crosstalk
noise components (noise emitted from the fan(s) provid-
ed in the neighboring passage(s)) detected by the noise
detection microphones 161 to 163 and the noise cancel-
lation effect detection microphones 191 to 193 become
smaller.
[0234] Further, since the air passage is made close to
a duct structure, the noise is captured in one dimension.
Accordingly, the phase of the noise propagating through
the indoor unit 100 becomes uniform, and phase error
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with the interfering control sound becomes small; hence,
the noise cancellation effect becomes higher still. Ac-
cordingly, by configuring the indoor unit 100 as Figs. 42
and 43, noise can be further reduced compared to that
of the configuration of Fig. 40. Note that in Figs. 42 and
43, the partition plates are inserted through the entire air
passage regions; however, the partition plates may sep-
arate only a portion of the air passages, such that only
the upstream side of the heat exchanger 50 or only the
downstream side of the heat exchanger 50 is separated,
for example. Further, similar to Embodiment 8, even in
a case such as the one of Fig. 44 in which there is a fan
20 provided with no noise cancellation mechanisms (in
Fig. 44, the noise cancellation mechanism C is not pro-
vided to the fan 20B), a similar noise cancellation effect
can be obtained by reducing the rotation speed of the
fan 20 so that the noise in the region that is not provided
with any noise cancellation mechanism is reduced.
[0235] Note that the installation position of each of the
noise detection microphones 161 to 163 may be any po-
sition that is on the upstream side of the corresponding
control speakers 181 to 183. Further, the installation po-
sition of each of the control speakers 181 to 183 may be
any position that is on the downstream side of the corre-
sponding noise detection microphones 161 to 163 and
on the upstream side of the corresponding noise cancel-
lation effect detection microphones 191 to 193. Further-
more, in Embodiment 9, the noise cancellation effect de-
tection microphones 191 to 193 are disposed substan-
tially on the extended lines of the rotation shafts of the
fans 20A to 20C, respectively; however, the noise can-
cellation effect detection microphones 191 to 193 may
be disposed at any position that are on the downstream
side of the control speakers 181 to 183, respectively.
Additionally, in Embodiment 9, although two to three of
each of the noise detection microphone, the control
speaker, the noise cancellation effect detection micro-
phone, and the signal processing device are disposed,
the invention is not limited to this.
[0236]  Further, in Embodiment 9, although the blower
fan control means 172 is configured in the CPU 131 inside
the controller 281, it may be configured by hardware such
as a Large Scale Integration (LSI) or a Field Program-
mable Gate Array (FPGA). Furthermore, the configura-
tion of the blower fan control means 172 is not limited to
the configuration illustrated in Fig. 41.
[0237] Moreover, Embodiment 9 is configured such
that the blower fan control means 172 increases the ro-
tation speed of the fans 20A and 20C that are close in
distance to the noise cancellation effect detection micro-
phones 191 and 192 having small noise levels, and re-
duces the rotation speed of the fan 20B that is close in
distance to the noise cancellation effect detection micro-
phone 193 having a large noise level; however, the con-
figuration may be such that either one is performed.
[0238] As described above, the indoor unit 100 accord-
ing to Embodiment 9 is disposed with the plural fans 20A
to 20C and is provided with the controller 281 (more spe-

cifically, the blower fan control means 172) that individ-
ually controls the rotation speed of each of the fans 20A
to 20C. The blower fan control means 172 performs ro-
tation speed control such that the rotation speed of the
fan that is close in distance to the noise cancellation effect
detection microphone that has detected a small noise
level, among the mean values of the noise level detected
by the noise cancellation effect detection microphones
191 to 193, is increased, and the rotation speed of the
fan close in distance to the noise cancellation effect de-
tection microphone that has detected a large noise level,
among the mean values of the noise level detected by
the noise cancellation effect detection microphones 191
to 193, is reduced. Accordingly, the noise cancellation
effect becomes further higher in the region with a high
noise cancellation effect (that is, the region with small
noise level) and the noise becomes smaller in the region
with a low noise cancellation effect (that is, the region
with large noise level). Thus, compared to an indoor unit
that uses a single fan or to an indoor unit that does not
perform individual fan control, having a noise cancellation
mechanism with the same configuration, the noise can
be further reduced.
[0239]  Further, since the blower fan control means
172 controls the rotation speed of each of the fans 20A
to 20C so that the air volume emitted from the outlet port
3 is the same between when the individual fan control is
performed and when the uniform-rotation-speed control
is performed, it is possible to reduce noise without dete-
riorating the aerodynamic performance.
[0240] Further, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the noise emitted by each of the fans 20A
to 20C can be separated such that the noise cancellation
mechanism A only reduces the noise emitted from the
fan 20A, the noise cancellation mechanism B only reduc-
es the noise emitted from the fan 20C, and the noise
cancellation mechanism C only reduces the noise emit-
ted from the fan 20B. Accordingly, in each of the regions,
the crosstalk noise components due to the noise emitted
from the neighboring region(s) becomes smaller.
[0241] Further, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the air passage is made close to a duct struc-
ture and the noise is captured in one dimension. Accord-
ingly, the phase of the noise propagating through the
indoor unit 100 becomes uniform, and phase error with
the interfering control sound becomes small; hence, com-
pared to the configuration of Fig. 40, a higher noise can-
cellation effect can be obtained. Further, even in a case
such as the one of Fig. 44 in which there is a fan 20
provided with no noise cancellation mechanisms, a sim-
ilar noise cancellation effect can be obtained by reducing
the rotation speed of the fan 20 so that the noise in the
region that is not provided with any noise cancellation
mechanism is reduced.
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Embodiment 10

[0242] When the individual fan control is performed on
the basis of the noise cancellation effect detected by the
noise cancellation effect detection microphone, the indi-
vidual fan control may be performed as below, for exam-
ple. Note that, in Embodiment 10, points different from
that of Embodiment 8 or Embodiment 9 described above
will be mainly described, and same parts as Embodiment
8 or Embodiment 9 will be referred to with the same ref-
erence numerals.
[0243] Fig. 45 is a front view of the indoor unit according
to Embodiment 10 of the invention.
The indoor unit 100 according to Embodiment 10 is dif-
ferent from the indoor unit 100 according to Embodiment
9 in that the indoor unit 100 according to Embodiment 10
is further provided with signal lines (signal lines to trans-
mit signals T1, T2, and T3) that are connected to the
blower fan control means 173 from the signal processing
devices 201 to 203. Accordingly, the configuration of the
blower fan control means 173 is different from the con-
figuration of the blower fan control means 172 according
to Embodiment 9. Specifically, similar to Embodiment 9,
the signals S1, S2, and S3 that are transmitted to the
blower fan control means 173 from the signal processing
devices 201 to 203 are signals that has been input from
the noise cancellation effect detection microphones 191
to 193, that has passed through the microphone amplifier
151, and that has been digitally converted by the A/D
converter 152. That is, the signals S1, S2, and S3 are
digital values of the sound pressure levels detected by
the noise cancellation effect detection microphones 191
to 193. Further, the newly added signals T1, T2, and T3
are digital signals that are signals input from the noise
detection microphones 161 to 163, that has passed
through the microphone amplifier 151, and that has been
digitally converted by the A/D converter 152. That is, the
signals T1, T2, and T3 are digital values of the sound
pressure levels detected by the noise detection micro-
phones 161 to 163.
[0244] The configuration of the blower fan control
means 173 will be described next.
Fig. 46 is a block diagram illustrating a controller accord-
ing to Embodiment 10 of the invention. Each of the op-
erations and means described below are implemented
by executing a program that is built-in in the controller
281 provided in the indoor unit 100. Similar to the con-
figuration described in Embodiment 9, the controller 281
mainly includes the input unit 130 that inputs a signal
from an external input device such as the remote control
280, and the like; the CPU 131 that carries out computing
in accordance with the embedded program; and the
memory 132 that stores data and the program. Further,
the CPU 131 includes the blower fan control means 173.
[0245] The blower fan control means 173 includes the
uniform-rotation-speed determination means 133, co-
herence computing means 137 in plural number (the
same number as that of the noise cancellation effect de-

tection microphones) individual-fan-control rotation-
speed determination means 134B, and the SW 135 in
plural number (the same number as that of the fans 20).
The uniform-rotation-speed determination means 133
determines the rotation speed of the fans 20A to 20C
when all of the fans are to be operated with the same
rotation speed, on the basis of the operating information
input from the remote control 280. Operation information
input from the remote control 280 is, for example, oper-
ation mode information such as a cooling operation
mode, a heating operation mode, and a dehumidifying
operation mode; and air volume information such as high,
medium, and low. The coherence computing means 137
are input with digital values S1, S2, and S3 of the sound
pressure levels detected by the noise cancellation effect
detection microphones 191 to 193 and with digital values
T1, T2, and T3 of the sound pressure levels detected by
the noise detection microphones 161 to 163. The coher-
ence computing means 137 calculate the coherence be-
tween S1 and T1, S2 and T2, and S3 and T3.
[0246] The individual-fan-control rotation-speed deter-
mination means 134B determines the rotation speed of
each fan when the fans 20A to 20C are to be controlled
individually, on the basis of the coherence values com-
puted by the coherence computing means 137 and the
rotation speed information input from the uniform-rota-
tion-speed determination means 133. The SWs 135
switch the rotation control signals of the fans 20A to 20C
that are transmitted to the motor drivers 282A to 282C,
on the basis of the signal input from the remote control
280, for example. That is, the SWs 135 switch between
having the fans 20A to 20C to operate with the same
rotation speed (to perform the uniform-rotation-speed
control) and having each of the fans 20A to 20C to operate
with individual rotation speeds (to perform the individual
fan control).
[0247] Next, a description is given on operations of the
indoor unit 100.
Similar to Embodiment 9, when the indoor unit 100 is
operated, the impeller of each of the fans 20A to 20C
rotates. Then, the air in the room is suctioned from the
upper side of the fans 20A to 20C and is sent to the lower
side of the fans 20A to 20C, thereby generating airflow.
Accordingly, operation sounds (noise) are generated in
the vicinity of the outlet ports of the fans 20A to 20C, and
the sounds are propagated to the downstream side. The
air sent from the fans 20A to 20C passes through the air
passage and is sent to the heat exchanger 50. For ex-
ample, during a cooling operation, a low-temperature re-
frigerant is supplied to the heat exchanger 50 from a pipe
connected to the outdoor unit (not shown). The air that
has been sent to the heat exchanger 50 is cooled by the
refrigerant flowing through the heat exchanger 50 so as
to become cold air, and is directly released from the outlet
port 3 into the room.
[0248] Further, the operations of the noise cancellation
mechanisms A to C are also completely the same as that
described in Embodiment 9 and are operated so that the
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control sounds are output to make the noise detected by
the noise cancellation effect detection microphones 191
to 193 approach zero, resulting in suppression of noise
to the noise cancellation effect detection microphones
191 to 193.
[0249] Generally, the coherence values between the
noise detection microphones 161 to 163 and the noise
cancellation effect detection microphones 191 to 193
greatly influence the noise cancellation effect of the ac-
tive noise reduction. That is, unless the coherence be-
tween the noise detection microphones 161 to 163 and
the noise cancellation effect detection microphones 191
to 193 is high, noise cancellation effect cannot be ex-
pected. Conversely, the noise cancellation effect can be
estimated by coherence values between the noise de-
tection microphones 161 to 163 and the noise cancella-
tion effect detection microphones 191 to 193.
[0250] Accordingly, on the basis of the coherence val-
ues between the noise detection microphones 161 to 163
and the noise cancellation effect detection microphones
191 to 193, the indoor unit 100 (more specifically, the
blower fan control means 173 of the controller 281) ac-
cording to Embodiment 10 controls the rotation speed of
the fans 20A to 20C such that the rotation speed of a fan
in a region estimated to have a high noise cancellation
effect is increased and the rotation speed of a fan in a
region estimated to have a low noise cancellation effect
is reduced.
[0251] Individual fan control of the fans 20A to 20C
according to Embodiment 10 will be described next.
Operating information selected with the remote control
280 is input to the controller 281. As described above,
the operating information is operation mode information
such as, for example, a cooling operation mode, a heating
operation mode, and a dehumidifying operation mode.
Further, air volume information such as high, medium,
and low are also input to the controller 281 from the re-
mote control 280 as operating information. The operating
information input to the controller 281 is input to the uni-
form-rotation-speed determination means 133 through
the input unit 130. Being input with the operating infor-
mation, the uniform-rotation-speed determination means
133 determines the rotation speed of the fans 20A to 20C
when uniform-rotation-speed control is to be performed,
on the basis of the input operating information.
[0252] Meanwhile, the coherence values between the
corresponding microphones, that is, the coherence val-
ues between the digital values S1 to S3 of the sound
pressure levels that has been detected by the noise can-
cellation effect detection microphones 191 to 193 and
the digital values T1, T2, and T3 of the sound pressure
levels detected by the noise detection microphones 161
to 163, which are input from the signal processing devices
201 to 203, are obtained by the coherence computing
means 137.
[0253] Information of the coherence values computed
by the coherence computing means 137 and information
of the rotation speed (the rotation speed during the uni-

form-rotation-speed control) determined by the uniform-
rotation-speed determination means 133 is input to the
individual-fan-control rotation-speed determination
means 134B. The individual-fan-control rotation-speed
determination means 134B determines the rotation
speed of each fan when individual fan control is to be
performed, on the basis of these information. Specifically,
the rotation speed of the fan is determined such that the
rotation speed of the fan that is close in distance (highly
related) to the noise cancellation effect detection micro-
phone having a high coherence value is increased and
the rotation speed of the fan that is close in distance
(highly related) to the noise cancellation effect detection
microphone having a low coherence value is reduced.
The rotation speed of each of the fans 20A to 20C may
be determined such that the air volume obtained when
carrying out the individual fan control is the same as that
when carrying out the uniform-rotation-speed control.
[0254] For example, in the indoor unit 100 according
to Embodiment 10, when the coherence value between
the noise detection microphone 161 and the noise can-
cellation effect detection microphone 191 is 0.8, the co-
herence value between the noise detection microphone
162 and the noise cancellation effect detection micro-
phone 192 is 0.8, and the coherence value between the
noise detection microphone 163 and the noise cancella-
tion effect detection microphone 193 is 0.5, then the in-
dividual-fan-control rotation-speed determination means
134B determines the rotation speed of each fan such that
the rotation speed of the fans 20A and 20C are increased
and the rotation speed of the fan 20B is reduced. Since
the air volume and the rotation speed have a proportion-
ality relation, for example, when with the configuration of
Fig. 45, in the case where the rotation speed of the fans
20A and 20C are each increased by 10%, the air volume
will be the same if the rotation speed of the fan 20B is
decreased by 20%.
[0255] Note that the above-described determination
method of the rotation speed of the fans 20A to 20C is
exemplary and explanatory only. For example, when the
coherence value between the noise detection micro-
phone 161 and the noise cancellation effect detection
microphone 191 is 0.8, the coherence value between the
noise detection microphone 162 and the noise cancella-
tion effect detection microphone 192 is 0.7, and the co-
herence value between the noise detection microphone
163 and the noise cancellation effect detection micro-
phone 193 is 0.5, then the rotation speed of each fan
may be determined such that the rotation speed of the
fan 20A is increased, the rotation speed of the fan 20B
is reduced, and the rotation speed of the fan 20C is kept
the same. That is, the rotation speed of each fan may be
determined such that the rotation speed of the fan 20A
that is close in distance to the noise cancellation effect
detection microphone 191 having the highest coherence
value is increased, the rotation speed of the fan 20B that
is close in distance to the noise cancellation effect de-
tection microphone 193 having the lowest coherence val-
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ue is reduced, and the rotation speed of the fan 20C that
is neither of the above is kept the same.
[0256] When an operating information signal (for ex-
ample, such as a signal for a silent mode) is input from
the remote control 280 indicating that the individual fan
control is to be carried out, by switching the SWs 135,
the rotation control signal of the uniform-rotation-speed
control is switched to the rotation control signals for the
individual fan control. These rotation control signals are
output from the controller 281 to the fans 20A to 20c. The
rotation control signals output from the controller 281 are
input to the motor drivers 282A to 282C and the fans 20A
to 20C are controlled to have rotation speeds in accord-
ance with the rotation control signals.
[0257] As described above, when using active noise
reduction, the expected noise cancellation effect differs
depending on the coherence values between the noise
detection microphones 161 to 163 and the noise cancel-
lation effect detection microphones 191 to 193. That is,
it can be estimated that the noise cancellation effect de-
tection microphone with a high coherence value has a
high noise cancellation effect and that the noise cancel-
lation effect detection microphone with a low coherence
value has a low noise cancellation effect. Now, as regards
the indoor unit 100 according to Embodiment 10 provided
with plural fans 20A to 20C, the rotation speed of the fan
that is close in distance to the noise cancellation effect
detection microphone having a high coherence value is
increased and the rotation speed of the fan that is closed
in distance to the noise cancellation effect detection mi-
crophone having a low coherence value is decreased.
[0258] As a result, in the indoor unit 100 according to
Embodiment 10, the noise cancellation effect becomes
further higher in a region estimated to have a high noise
cancellation effect and the noise becomes smaller in the
region estimated to have a low noise cancellation effect.
Thus, compared to an indoor unit that uses a single fan
or to an indoor unit that does not perform individual fan
control, the noise emitted from the entire outlet port 3 can
be reduced. Further, in the indoor unit 100 according to
Embodiment 10, deterioration of aerodynamic perform-
ance can be suppressed by individually controlling the
rotation speed of the plural fans 20A to 20C so that the
air volume is uniform to the air volume when uniform-ro-
tation-speed control is performed.
[0259] Furthermore, as shown in Figs. 42 and 43 of
Embodiment 9, by dividing the air passage of the indoor
unit 100 into a plurality of regions, the noise cancellation
effect can be further increased. That is, the noise emitted
by each of the fans 20A to 20C can be separated in their
respective areas such that the noise cancellation mech-
anism A only reduces the noise emitted from the fan 20A,
the noise cancellation mechanism B only reduces the
noise emitted from the fan 20C, and the noise cancella-
tion mechanism C only reduces the noise emitted from
the fan 20B. Accordingly, noise, the crosstalk noise com-
ponents (noise emitted from the fan(s) provided in the
neighboring passage(s)) detected by the noise detection

microphones 161 to 163 and the noise cancellation effect
detection microphones 191 to 193 become smaller.
[0260] Further, since the air passage is made close to
a duct structure, the noise is captured in one dimension.
Accordingly, the phase of the noise propagating through
the indoor unit 100 becomes uniform, and phase error
with the interfering control sound becomes small; hence,
the noise cancellation effect becomes higher still. Ac-
cordingly, by dividing the air passage of the indoor unit
100 into a plurality of regions, noise can be further re-
duced compared to that of the configuration of Fig. 45.
Note that, similar to Fig. 44 of Embodiment 9 in a case
in which there is a fan provided with no noise cancellation
mechanisms, a similar noise cancellation effect can be
obtained by reducing the rotation speed of the fan 20 so
that the noise in the region that is not provided with any
noise cancellation mechanism is reduced.
[0261] Note that the installation position of each of the
noise detection microphones 161 to 163 according to
Embodiment 10 may be any position that is on the up-
stream side of the corresponding control speakers 181
to 183. Further, the installation position of each of the
control speakers 181 to 183 may be any position that is
on the downstream side of the corresponding noise de-
tection microphones 161 to 163 and on the upstream
side of the corresponding noise cancellation effect de-
tection microphones 191 to 193. Furthermore, in Embod-
iment 10, the noise cancellation effect detection micro-
phones 191 to 193 are disposed substantially on the ex-
tended lines of the rotation shafts of the fans 20A to 20C,
respectively; however, the noise cancellation effect de-
tection microphones 191 to 193 may be disposed at any
position that are on the downstream side of the control
speakers 181 to 183, respectively. Additionally, in Em-
bodiment 10, although three of each of the noise detec-
tion microphone, the control speaker, the noise cancel-
lation effect detection microphone, and the signal
processing device are disposed, the invention is not lim-
ited to this.
[0262] Further, in Embodiment 10, although the blower
fan control means 173 is configured in the CPU 131 inside
the controller 281, it may be configured by hardware such
as a Large Scale Integration (LSI) or a Field Program-
mable Gate Array (FPGA). Furthermore, the configura-
tion of the blower fan control means 173 is not limited to
the configuration illustrated in Fig. 46.
[0263] Moreover, Embodiment 10 is configured such
that the blower fan control means 173 increases the ro-
tation speed of the fans 20A and 20C that are close in
distance to the noise cancellation effect detection micro-
phones 191 and 192 having high coherence values, and
reduces the rotation speed of the fan 20B that is close in
distance to the noise cancellation effect detection micro-
phone 193 having a low coherence value; however, the
configuration may be such that either one is performed.
[0264] As described above, the indoor unit 100 accord-
ing to Embodiment 10 is disposed with the plural fans
20A to 20C and is provided with the controller 281 (more
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specifically, the blower fan control means 173) that indi-
vidually controls the rotation speed of each of the fans
20A to 20C. The blower fan control means 173 performs
rotation speed control such that, after calculating the co-
herence values between the noise detection micro-
phones 161 to 163 and the noise cancellation effect de-
tection microphones 191 to 193, the rotation speed of
the fan that is close in distance to the noise cancellation
effect detection microphone having a high coherence val-
ue with the noise detection microphone is increased, and
the rotation speed of the fan close in distance to the noise
cancellation effect detection microphone having a low
coherence value with the noise detection microphone is
reduced. As a result, the noise cancellation effect be-
comes further higher in a region where a high noise can-
cellation effect can be expected and the noise becomes
smaller in the region where a noise cancellation effect
cannot be expected. Thus, compared to an indoor unit
that uses a single fan or to an indoor unit that does not
perform individual fan control, having a noise cancellation
mechanism with the same configuration, the noise can
be further reduced.
[0265] Further, since the blower fan control means 173
controls the rotation speed of each of the fans 20A to
20C so that the air volume emitted from the outlet port 3
is the same between when the individual fan control is
performed and when the uniform-rotation-speed control
is performed, it is possible to reduce noise without dete-
riorating the aerodynamic performance.
[0266] Further, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the noise emitted by each of the fans 20A
to 20C can be separated such that the noise cancellation
mechanism A only reduces the noise emitted from the
fan 20A, the noise cancellation mechanism B only reduc-
es the noise emitted from the fan 20C, and the noise
cancellation mechanism C only reduces the noise emit-
ted from the fan 20B. Accordingly, in each of the regions,
the crosstalk noise components due to the noise emitted
from the neighboring region(s) becomes smaller.
[0267] Further, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the air passage is made close to a duct struc-
ture and the noise is captured in one dimension. Accord-
ingly, the phase of the noise propagating through the
indoor unit 100 becomes uniform, and phase error with
the interfering control sound becomes small; hence, com-
pared to the configuration of Fig. 45, a higher noise can-
cellation effect can be obtained. Further, even in a case
in which there is a fan 20 provided with no noise cancel-
lation mechanisms, a similar noise cancellation effect can
be obtained by reducing the rotation speed of the fan 20
so that the noise in the region that is not provided with
any noise cancellation mechanism is reduced.
[0268] Furthermore, in the indoor unit 100 according
to Embodiment 10, rotation speed control is performed
on the basis of the coherence values between the noise
detection microphones and the noise cancellation effect

detection microphones. Since the theoretical noise can-
cellation effect can be estimated from the coherence val-
ues, it is possible to control the rotation speed of the fans
more optimally and finely on the basis of the coherence
values of each of the noise cancellation effect detection
microphones. Accordingly, the indoor unit 100 according
to Embodiment 10 can further obtain a higher noise can-
cellation effect compared to those of the configurations
of Embodiments 8 and 9.

Embodiment 11

[0269] The noise cancellation mechanism embodying
the invention is not limited to the noise cancellation mech-
anisms illustrated in Embodiments 8 to 10. For example,
even when a noise cancellation mechanism that is dif-
ferent from those described above is used, an air-condi-
tioning apparatus with the same advantageous effects
of Embodiments 8 to 10 can be obtained. Note that in
Embodiment 11, description is given of an exemplary
case in which a different noise cancellation mechanism
is applied to the air-conditioning apparatus according to
Embodiment 8. Further, in Embodiment 11, points differ-
ent from those of Embodiment 8 to Embodiment 10 de-
scribed above will be mainly described, and same parts
as Embodiment 8 to Embodiment 10 will be referred to
with the same reference numerals.
[0270] Fig. 47 is a front view of the indoor unit according
to Embodiment 11 of the invention.
The difference between the indoor unit 100 according to
Embodiment 11 and the indoor unit 100 of Embodiment
8 is the configuration of the noise cancellation mecha-
nism. Specifically, the noise cancellation mechanism A
of the indoor unit 100 according to Embodiment 8 uses
two microphones (the noise detection microphone 161
and the noise cancellation effect detection microphone
191) to perform active noise reduction. On the other hand,
a noise cancellation mechanism D of the indoor unit 100
according to Embodiment 11 serving as the noise can-
cellation mechanism corresponding to the noise cancel-
lation mechanism A replaces the two microphones (the
noise detection microphone 161 and the noise cancella-
tion effect detection microphone 191) of the noise can-
cellation mechanism A with a single microphone (the
noise/noise cancellation effect detection microphone
211). Similarly, the noise cancellation mechanism B of
the indoor unit 100 according to Embodiment 8 uses two
microphones (the noise detection microphone 162 and
the noise cancellation effect detection microphone 192)
to perform active noise reduction. On the other hand, a
noise cancellation mechanism E of the indoor unit 100
according to Embodiment 11 serving as the noise can-
cellation mechanism corresponding to the noise cancel-
lation mechanism B replaces the two microphones (the
noise detection microphone 162 and the noise cancella-
tion effect detection microphone 192) of the noise can-
cellation mechanism B with a single microphone (the
noise/noise cancellation effect detection microphone
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212). Further, due to this, the signal processing method
differs; hence, the indoor unit 100 according to Embod-
iment 11 is provided with signal processing devices 204
and 205 replacing the signal processing devices 201 and
202. Note that the configurations of the signal processing
devices 204 and 205 are exactly the same as the con-
figurations described in Embodiment 2.
[0271] Next, a description is given on operations of the
indoor unit 100.
Similar to Embodiment 8, when the indoor unit 100 is
operated, the impeller of each of the fans 20A to 20C
rotates. Then, the air in the room is suctioned from the
upper side of the fans 20A to 20C and is sent to the lower
side of the fans 20A to 20C, thereby generating airflow.
Accordingly, operation sounds (noise) are generated in
the vicinity of the outlet ports of the fans 20A to 20C, and
the sounds are propagated to the downstream side. The
air sent from the fans 20A to 20C passes through the air
passage and is sent to the heat exchanger 50. For ex-
ample, during a cooling operation, a low-temperature re-
frigerant is supplied to the heat exchanger 50 from a pipe
connected to the outdoor unit (not shown). The air that
has been sent to the heat exchanger 50 is cooled by the
refrigerant flowing through the heat exchanger 50 so as
to become cold air, and is directly released from the outlet
port 3 into the room.
[0272] Note that the method of suppressing the oper-
ation sound of the indoor unit 100 is completely the same
as that of Embodiment 2, that is, it is operated such that
the control sounds are output to make the noise detected
by the noise/noise cancellation effect detection micro-
phone 211 and 212 approach zero, resulting in suppres-
sion of noise to the noise/noise cancellation effect detec-
tion microphone 211 and 212.
[0273] As described in Embodiment 8, in the active
noise reduction method, control sounds that have oppo-
site phases with the noise at the disposed positions (con-
trol points) of the noise/noise cancellation effect detection
microphones 211 and 212 are output from the control
speakers 181 and 182. Accordingly, the noise cancella-
tion effect near each of the noise/noise cancellation effect
detection microphones 211 and 212 is high; however,
when the distance from each point increases, the phase
of the control sound changes. Therefore, at positions with
distance from the noise/noise cancellation effect detec-
tion microphones 211 and 212, the phase shift between
the noise and the control sound becomes large and the
noise cancellation effect becomes low.
[0274] Note that the individual fan control of the fans
20A to 20C according to Embodiment 11 is same to the
control of the blower fan control means 171 described in
Embodiment 8.
[0275] Accordingly, in the indoor unit 100 provided with
plural fans 20A to 20C, the rotation speed of the fans 20A
and 20C that are close in distance to the noise/noise
cancellation effect detection microphones 211 and 212
are increased and the fan 20B that is far in distance to
the noise/noise cancellation effect detection micro-

phones 211 and 212 is decreased; hence it will be pos-
sible to increase noise in the vicinity of the noise/noise
cancellation effect detection microphones 211 and 212
where the noise cancellation effect of the active noise
reduction are high and to decrease noise in the region
that is far in distance to the noise/noise cancellation effect
detection microphones 211 and 212 where the noise can-
cellation effect of the active noise reduction is low.
[0276] That is, as described above, when active noise
reduction is carried out, although the noise cancellation
effect are high at and around each of the noise/noise
cancellation effect detection microphone 211 and 212
that are control points of the noise control, the noise can-
cellation effect is low at positions far from the control
points since the phase shift between the noise and the
control sound that has been emitted from the control
speakers 181 and 182 becomes large. However, in Em-
bodiment 11, by configuring the indoor unit 100 to have
the plural fans 20A to 20C, the rotation speed of the fans
20A and 20C (the fans that emit noise showing high noise
cancellation effects) that are close in distance to the
noise/noise cancellation effect detection microphones
211 and 212 can be increased, and the rotation speed
of the fan 20B (the fan that emits noise showing a low
noise cancellation effect) that is far in distance to the
noise/noise cancellation effect detection microphones
211 and 212 can be reduced.
[0277] As a result, in the indoor unit 100 according to
Embodiment 11, since the noise cancellation effect be-
comes further higher in a region with a high noise can-
cellation effect and the noise becomes smaller in a region
with a low noise cancellation effect, the noise emitted
from the entire outlet port 3 can be reduced compared
to that of an indoor unit that uses a single fan or to that
of an indoor unit that does not perform individual fan con-
trol. Further, in the indoor unit 100 according to Embod-
iment 11, deterioration of aerodynamic performance can
be suppressed by individually controlling the rotation
speed of the plural fans 20A to 20C so that the air volume
is uniform to the air volume when uniform-rotation-speed
control is performed.
[0278] Furthermore, as shown in Figs. 48 and 49, by
dividing the air passage of the indoor unit 100 into a plu-
rality of regions, the noise cancellation effect can be fur-
ther increased.
[0279] Fig. 48 is a front view of another exemplary in-
door unit according to Embodiment 11 of the invention.
Fig. 49 is a left side view of the indoor unit illustrated in
Fig. 48. Note that in Fig. 49, a view is illustrated while the
sidewall of the casing 1 of the indoor unit 100 is seen
through. In the indoor unit 100 illustrated in Figs. 48 and
49, by dividing the air passage with the partition plates
90 and 90a, the air passage is separated into a region
where the air blown out by the fan 20A passes, a region
where the air blown out by the fan 20B passes, and a
region where the air blown out by the fan 20C passes.
Further, the control speaker 181 and the noise/noise can-
cellation effect detection microphone 211 of the noise
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cancellation mechanism D are disposed in the region
where the air blown out by the fan 20A passes. Further-
more, the control speaker 182 and the noise/noise can-
cellation effect detection microphone 212 of the noise
cancellation mechanism E are disposed in the region
where the air blown out by the fan 20C passes.
[0280] By configuring the indoor unit 100 as above, the
noise emitted by each of the fans 20A to 20C can be
separated in their respective areas such that the noise
cancellation mechanism D only reduces the noise emit-
ted from the fan 20A and the noise cancellation mecha-
nism E only reduces the noise emitted from the fan 20C.
Accordingly, it will be possible to prevent the noise emit-
ted from the fan 20B from being detected by the noise/
noise cancellation effect detection microphones 211 and
212; hence, crosstalk noise components of the noise/
noise cancellation effect detection microphones 211 and
212 are reduced.
[0281] Further, since the air passage is made close to
a duct structure, the noise is captured in one dimension.
Accordingly, the phase of the noise propagating through
the indoor unit 100 becomes uniform, and phase error
with the interfering control sound becomes small; hence,
the noise cancellation effect becomes higher still. Ac-
cordingly, by configuring the indoor unit 100 as Figs. 48
and 49, noise can be further reduced compared to that
of the configuration of Fig. 47. Note that in Figs. 48 and
49, the partition plates are inserted through the entire air
passage regions; however, the partition plates may sep-
arate only a portion of the air passages, such that only
the upstream side of the heat exchanger 50 or only the
downstream side of the heat exchanger 50 is separated,
for example.
[0282] Note that in Embodiment 11, the noise/noise
cancellation effect detection microphones 211 and 212
are disposed on the downstream side of the control
speakers 181 and 182; however, the noise/noise cancel-
lation effect detection microphones 211 and 212 may be
disposed on the upstream side of the control speakers
181 and 182. Additionally, in Embodiment 11, although
two of each of the control speaker, the noise/noise can-
cellation effect detection microphone, and the signal
processing device are disposed, the invention is not lim-
ited to this.
[0283] Further, in Embodiment 11, although the blower
fan control means 171 is configured in the CPU 131 inside
the controller 281, it may be configured by hardware such
as a Large Scale Integration (LSI) or a Field Program-
mable Gate Array (FPGA). Furthermore, similar to Em-
bodiment 8, the configuration of the blower fan control
means 171 is not limited to the configuration illustrated
in Fig. 37.
[0284] Moreover, Embodiment 11 is configured such
that the blower fan control means 171 increases the ro-
tation speed of the fans 20A and 20C that are close in
distance to the noise/noise cancellation effect detection
microphones 211 and 212, and reduces the rotation
speed of the fan 20B that is far in distance; however, the

configuration may be such that either one is performed.
[0285] As described above, the indoor unit 100 accord-
ing to Embodiment 11 is disposed with the plural fans
20A to 20C and is provided with the controller 281 (more
specifically, the blower fan control means 171) that indi-
vidually controls the rotation speed of each of the fans
20A to 20C. The blower fan control means 171 performs
rotation speed control such that the rotation speed of the
fans 20A and 20C that are sending air to the regions
close to the noise/noise cancellation effect detection mi-
crophones 211 and 212, which are regions with high
noise cancellation effects, are controlled to be increased
and the rotation speed of the fan 20B that is sending air
to the region that is far in distance to the noise cancella-
tion effect detection microphones 211 and 212, which is
the region with a low noise cancellation effect, is control-
led to be decreased. Accordingly, the noise cancellation
effect becomes further higher in a region with a high noise
cancellation effect and the noise becomes smaller in a
region with a low noise cancellation effect. Thus, com-
pared to an indoor unit that uses a single fan or to an
indoor unit that does not perform individual fan control,
having a noise cancellation mechanism with the same
configuration, the noise can be further reduced.
[0286] Further, since the blower fan control means 171
controls the rotation speed of the fans 20A to 20C so that
the air volume emitted from the outlet port 3 is the same
between when the individual fan control is performed and
when the uniform-rotation-speed control is performed, it
is possible to reduce noise without deteriorating the aer-
odynamic performance.
[0287] Further, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the noise emitted by each of the fans 20A
to 20C can be separated such that the noise cancellation
mechanism D only reduces the noise emitted from the
fan 20A and the noise cancellation mechanism E only
reduces the noise emitted from the fan 20C. Accordingly,
the crosstalk noise components due to the noise emitted
from the fan 20B becomes smaller.
[0288] Further, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the air passage is made close to a duct struc-
ture and the noise is captured in one dimension. Accord-
ingly, since the phase of the noise propagating through
the indoor unit 100 becomes uniform, phase error with
the interfering control sound becomes small. Further-
more, by reducing the rotation speed of the fan 20B that
is not provided with the noise cancellation mechanism,
the noise in the region where there is no noise cancella-
tion mechanism becomes small, and, compared to the
configuration of Fig. 47, it will be possible to obtain a
higher noise reduction effect.
[0289] Additionally, in Embodiment 11, since the noise
detection microphones 161 and 162 and the noise can-
cellation effect detection microphones 191 and 192 are
integrated into the noise/noise cancellation effect detec-
tion microphones 211 and 212, the number of micro-
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phones can be reduced and parts count can be reduced;
hence, cost can be further reduced.

Embodiment 12

[0290] Naturally, the noise cancellation mechanism il-
lustrated in Embodiment 11 may be used in the indoor
unit illustrated in Embodiment 9. Note that, in Embodi-
ment 12, points different from those of Embodiment 8 to
Embodiment 11 described above will be mainly de-
scribed and same parts as Embodiment 8 to Embodiment
11 will be referred to with the same reference numerals.
[0291] Fig. 50 is a front view of the indoor unit according
to Embodiment 12 of the invention.
The indoor unit 100 according to Embodiment 12 is dif-
ferent from the indoor unit 100 according to Embodiment
11 in that the indoor unit 100 according to Embodiment
12 is provided with a noise cancellation mechanism F
(the control speaker 183, a noise/noise cancellation ef-
fect detection microphone 213, and a signal processing
device 206). The configuration of the signal processing
device 206 is completely the same as those of the signal
processing devices 204 and 205.
[0292] Further, similar to Embodiment 9, the indoor unit
100 of Embodiment 12 is different from the indoor unit
100 of Embodiment 11 in that signal lines (signal lines to
transmit signals S1, S2, and S3) that are connected from
the signal processing devices 204 to 206 to the blower
fan control means 172 are provided. The signals S1, S2,
and S3 that are transmitted to the blower fan control
means 172 from the signal processing devices 204 to
206 are signals that has been input from the noise/noise
cancellation effect detection microphones 211 to 213,
that has passed through the microphone amplifier 151,
and that has been digitally converted by the A/D converter
152. That is, the signals S1, S2, and S3 are digital values
of the sound pressure levels detected by the noise/noise
cancellation effect detection microphones 211 to 213.
[0293] The configuration of the blower fan control
means 172 is the same as that described in Embodiment
9 and is configured as illustrated in Fig. 41. The blower
fan control means 172 includes the uniform-rotation-
speed determination means 133, averaging means 136
in plural number (the same number as that of the noise
cancellation effect detection microphones), individual-
fan-control rotation-speed determination means 134A,
and the SW 135 in plural number (the same number as
that of the fans 20). The uniform-rotation-speed determi-
nation means 133 determines the rotation speed of the
fans 20A to 20C when all of the fans are to be operated
with the same rotation speed, on the basis of the oper-
ating information input from the remote control 280. Op-
eration information input from the remote control 280 is,
for example, operation mode information such as a cool-
ing operation mode, a heating operation mode, and a
dehumidifying operation mode; and air volume informa-
tion such as high, medium, and low. The averaging
means 136 are input with the digital values S1, S2, and

S3 of the sound pressure levels detected by the noise
cancellation effect detection microphones 191 to 193.
The averaging means 136 average these signals S1, S2,
and S3 for a set time.
[0294] The individual-fan-control rotation-speed deter-
mination means 134A determines the rotation speed of
each fan when the fans 20A to 20C are to be controlled
individually, on the basis of the signals of S1, S2, and
S3, which has been averaged by the averaging means
136, and the rotation speed information input from the
uniform-rotation-speed determination means 133. The
SWs 135 switch the rotation control signals of the fans
20A to 20C that are transmitted to the motor drivers 282A
to 282C, on the basis of the signal input from the remote
control 280, for example. That is, the SWs 135 switch
between having the fans 20A to 20C to operate with the
same rotation speed (to perform the uniform-rotation-
speed control) and having each of the fans 20A to 20C
to operate with individual rotation speeds (to perform the
individual fan control).
[0295] Next, a description is given on operations of the
indoor unit 100.
The difference between Embodiment 12 and Embodi-
ment 11 is only the operation of the blower fan control
means 172. Further, the operation of the blower fan con-
trol means 172 is as described in Embodiment 9. That
is, the digital values S1 to S3 of the sound pressure level
that has been detected by the noise/noise cancellation
effect detection microphones 211 to 213 are averaged
for a set time in the averaging means 136. On the basis
of these averaged sound pressure level values and the
rotation speed determined by the uniform-rotation-speed
determination means 133, the individual-fan-control ro-
tation-speed determination means 134A determines the
rotation speed of each fan when individual fan control is
to be performed. Specifically, the rotation speed of the
fan is determined such that the rotation speed of the fan
that is close in distance (highly related) to the noise can-
cellation effect detection microphone that has a small
averaged sound pressure level value is increased and
the rotation speed of the fan that is close in distance
(highly related) to the noise cancellation effect detection
microphone that has a large averaged sound pressure
level value is reduced. The rotation speed of each of the
fans 20A to 20C may be determined such that the air
volume obtained when carrying out the individual fan con-
trol is the same as that when carrying out the uniform-
rotation-speed control.
[0296] For example, in the indoor unit 100 according
to Embodiment 12, when the mean value of the noise
level detected by the noise/noise cancellation effect de-
tection microphone 211 is 45 dB, the mean value of the
noise level detected by the noise/noise cancellation ef-
fect detection microphone 212 is 45 dB, and the mean
value of the noise level detected by the noise/noise can-
cellation effect detection microphone 213 is 50 dB, then
the individual-fan-control rotation-speed determination
means 134A determines the rotation speed of each fan
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20 such that the rotation speed of the fans 20A and 20C
are increased and the rotation speed of the fan 20B is
reduced. Since the air volume and the rotation speed
have a proportionality relation, for example, when with
the configuration of Fig. 50, in the case where the rotation
speed of the fans 20A and 20C are each increased by
10%, the air volume will be the same if the rotation speed
of the fan 20B is decreased by 20%.
[0297] Note that the above-described determination
method of the rotation speed of the fans 20A to 20C is
exemplary and explanatory only. For example, when the
mean value of the noise level detected by the noise/noise
cancellation effect detection microphone 211 is 45 dB,
the mean value of the noise level detected by the noise/
noise cancellation effect detection microphone 212 is 47
dB, and the mean value of the noise level detected by
the noise/noise cancellation effect detection microphone
213 is 50 dB, then the rotation speed of each fan 20 may
be determined such that the rotation speed of the fan
20A is increased, the rotation speed of the fan 20B is
reduced, and the rotation speed of the fan 20C is kept
the same. That is, the rotation speed of each fan may be
determined such that the rotation speed of the fan 20A
that is close in distance to the noise/noise cancellation
effect detection microphone 211 that has the smallest
detected noise level is increased, the rotation speed of
the fan 20B that is close in distance to the noise/noise
cancellation effect detection microphone 213 that has
the largest detected noise level is reduced, and the ro-
tation speed of the fan 20C that is neither of the above
is kept the same.
[0298] When an operating information signal (for ex-
ample, such as a signal for a silent mode) is input from
the remote control 280 indicating that the individual fan
control is to be carried out, the rotation speed of each
fan is controlled individually. That is, when the operating
information signal (for example, such as a signal for a
silent mode) is input from the remote control 280 indicat-
ing that the individual fan control is to be carried out, by
switching the SWs 135, the rotation control signal of the
uniform-rotation-speed control is switched to the rotation
control signals for the individual fan control. These rota-
tion control signals are output from the controller 281 to
the fans 20A to 20c. The rotation control signals output
from the controller 281 are input to the motor drivers 282A
to 282C and the fans 20A to 20C are controlled to have
rotation speeds in accordance with the rotation control
signals.
[0299] Here, similar to Embodiment 9, in the case of
the indoor unit 100 according to Embodiment 12, com-
pared to the noise cancellation effect in the region in the
vicinity of the noise/noise cancellation effect detection
microphone 213, the noise cancellation effect in the re-
gions in the vicinity of the noise/noise cancellation effect
detection microphones 211 and 212 are higher, in ac-
cordance with the size of the crosstalk noise components
from the neighboring fan(s). That is, the detected noise
levels are smaller in the region in the vicinity of the noise/

noise cancellation effect detection microphones 211 and
212 compared to that in the region in the vicinity of the
noise/noise cancellation effect detection microphone
213. Meanwhile, the noise cancellation effect in the re-
gion in the vicinity of the noise/noise cancellation effect
detection microphone 213 becomes lower. Now, as re-
gards the indoor unit 100 according to Embodiment 12
provided with plural fans 20A to 20C, the rotation speed
of the fans 20A and 20C that are close in distance to the
noise/noise cancellation effect detection microphones
211 and 212 that have small mean values of the detected
noise level values, among the mean values of the noise
level values detected by the noise/noise cancellation ef-
fect detection microphones 211 to 213, are increased,
and the rotation speed of the fan 20B that is close in
distance to the noise/noise cancellation effect detection
microphone 213 that has a large mean value of the de-
tected noise level values, among the mean values of the
noise level values detected by the noise/noise cancella-
tion effect detection microphones 211 to 213, is reduced.
[0300] As a result, in the indoor unit 100 according to
Embodiment 12, since the noise cancellation effect be-
comes further higher in a region with a high noise can-
cellation effect and the noise becomes smaller in a region
with a low noise cancellation effect, the noise emitted
from the entire outlet port 3 can be reduced compared
to that of an indoor unit that uses a single fan or to that
of an indoor unit that does not perform individual fan con-
trol. Further, in the indoor unit 100 according to Embod-
iment 12, deterioration of aerodynamic performance can
be suppressed by individually controlling the rotation
speed of the plural fans 20A to 20C so that the air volume
is uniform to the air volume when uniform-rotation-speed
control is performed.
[0301] Furthermore, as shown in Figs. 51 and 52, by
dividing the air passage of the indoor unit 100 into a plu-
rality of regions, the noise cancellation effect can be fur-
ther increased.
[0302] Fig. 51 is a front view of another exemplary in-
door unit according to Embodiment 12 of the invention.
Fig. 52 is a left side view of the indoor unit illustrated in
Fig. 51. Note that in Fig. 52, a view is illustrated while the
sidewall of the casing 1 of the indoor unit 100 is seen
through. In the indoor unit 100 illustrated in Figs. 51 and
52, by dividing the air passage with the partition plates
90 and 90a, the air passage is separated into a region
where the air blown out by the fan 20A passes, a region
where the air blown out by the fan 20B passes, and a
region where the air blown out by the fan 20C passes.
Further, the control speaker 181 and the noise/noise can-
cellation effect detection microphone 211 of the noise
cancellation mechanism D are disposed in the region
where the air blown out by the fan 20A passes. Further-
more, the control speaker 182 and the noise/noise can-
cellation effect detection microphone 212 of the noise
cancellation mechanism E are disposed in the region
where the air blown out by the fan 20C passes. Still fur-
ther, the control speaker 183 and the noise/noise can-
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cellation effect detection microphone 213 of the noise
cancellation mechanism F are disposed in the region
where the air blown out by the fan 20B passes.
[0303] By configuring the indoor unit 100 as above, the
noise emitted by each of the fans 20A to 20C can be
separated in their respective areas such that the noise
cancellation mechanism D only reduces the noise emit-
ted from the fan 20A, the noise cancellation mechanism
E only reduces the noise emitted from the fan 20C, and
the noise cancellation mechanism F only reduces the
noise emitted from the fan 20B. Accordingly, the crosstalk
noise components (noise emitted from the fan(s) provid-
ed in the neighboring passage(s)) detected by the noise/
noise cancellation effect detection microphones 211 to
213 become smaller.
[0304] Further, since the air passage is made close to
a duct structure, the noise is captured in one dimension.
Accordingly, the phase of the noise propagating through
the indoor unit 100 becomes uniform, and phase error
with the interfering control sound becomes small; hence,
the noise cancellation effect becomes higher still. Ac-
cordingly, by configuring the indoor unit 100 as Figs. 51
and 52, noise can be further reduced compared to that
of the configuration of Fig. 50. Note that in Figs. 51 and
52, the partition plates are inserted through the entire air
passage regions; however, the partition plates may sep-
arate only a portion of the air passages, such that only
the upstream side of the heat exchanger 50 or only the
downstream side of the heat exchanger 50 is separated,
for example. Further, similar to Fig. 11, in a case such
as the one of Fig. 53 where there is a fan provided with
no noise cancellation mechanisms, a similar noise can-
cellation effect can be obtained by reducing the rotation
speed of the fan 20 so that the noise in the region that is
not provided with any noise cancellation mechanism is
reduced.
[0305] Note that in Embodiment 12, the noise/noise
cancellation effect detection microphones 211 to 213 are
disposed on the downstream side of the control speakers
181 to 183; however, the noise/noise cancellation effect
detection microphones 211 to 213 may be disposed on
the upstream side of the control speakers 181 to 183.
Additionally, in Embodiment 12, although two to three of
each of the control speaker, the noise/noise cancellation
effect detection microphone, and the signal processing
device are disposed, the invention is not limited to this.
[0306] Further, in Embodiment 12, although the blower
fan control means 172 is configured in the CPU 131 inside
the controller 281, it may be configured by hardware such
as a Large Scale Integration (LSI) or a Field Program-
mable Gate Array (FPGA). Furthermore, similar to Em-
bodiment 9, the configuration of the blower fan control
means 172 is not limited to the configuration illustrated
in Fig. 41.
[0307] Moreover, Embodiment 12 is configured such
that the blower fan control means 172 increases the ro-
tation speed of the fan that is close in distance to the
noise/noise cancellation effect detection microphone

having a small noise level, and reduces the rotation
speed of the fan that is close in distance to the noise/
noise cancellation effect detection microphone having a
large noise level; however, the configuration may be such
that either one is performed.
[0308] As described above, the indoor unit 100 accord-
ing to Embodiment 12 is disposed with the plural fans
20A to 20C and is provided with the controller 281 (more
specifically, the blower fan control means 172) that indi-
vidually controls the rotation speed of each of the fans
20A to 20C. The blower fan control means 172 performs
rotation speed control such that the rotation speed of the
fan that is close in distance to the noise/noise cancellation
effect detection microphone that has detected a small
noise level, among the mean values of the noise level
detected by the noise/noise cancellation effect detection
microphones 211 to 213, is increased, and the rotation
speed of the fan close in distance to the noise/noise can-
cellation effect detection microphone that has detected
a large noise level, among the mean values of the noise
level detected by the noise/noise cancellation effect de-
tection microphones 211 to 213, is reduced. Accordingly,
the noise cancellation effect becomes further higher in a
region with a high noise cancellation effect (that is, the
region with small noise level) and the noise becomes
smaller in a region with a low noise cancellation effect
(that is, the region with large noise level). Thus, compared
to an indoor unit that uses a single fan or to an indoor
unit that does not perform individual fan control, having
a noise cancellation mechanism with the same configu-
ration, the noise can be further reduced.
[0309] Further, since the blower fan control means 172
controls the rotation speed of the fans 20A to 20C so that
the air volume emitted from the outlet port 3 is the same
between when the individual fan control is performed and
when the uniform-rotation-speed control is performed, it
is possible to reduce noise without deteriorating the aer-
odynamic performance.
[0310] Further, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the noise emitted by each of the fans 20A
to 20C can be separated such that the noise cancellation
mechanism D only reduces the noise emitted from the
fan 20A, the noise cancellation mechanism E only reduc-
es the noise emitted from the fan 20C, and the noise
cancellation mechanism F only reduces the noise emitted
from the fan 20B. Accordingly, in each of the regions, the
crosstalk noise components due to the noise emitted
from the neighboring region(s) becomes smaller.
[0311] Further, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the air passage is made close to a duct struc-
ture and the noise is captured in one dimension. Accord-
ingly, since the phase of the noise propagating through
the indoor unit 100 becomes uniform, phase error with
the interfering control sound becomes small. Thus, the
noise cancellation effect of the noise/noise cancellation
effect detection microphones 211 to 213 becomes high,
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and it will be possible to further reduce noise compared
to that of the configuration of Fig. 51. Further, even in a
case in which there is a fan 20 provided with no noise
cancellation mechanisms, a similar noise cancellation ef-
fect can be obtained by reducing the rotation speed of
the fan 20 so that the noise in the region that is not pro-
vided with any noise cancellation mechanism is reduced.
[0312] Additionally, in Embodiment 12, since the noise
detection microphones 161 to 163 and the noise cancel-
lation effect detection microphones 191 to 193 are inte-
grated into the noise/noise cancellation effect detection
microphones 211 to 213, the number of microphones can
be reduced and, accordingly, the parts count is reduced;
hence, cost can be further reduced.

Embodiment 13

[0313] In Embodiments 8 to 12, the fan that emits noise
that is highly related to the noise cancellation effect de-
tection microphone or the noise/noise cancellation effect
detection microphone (that is, the fan that emits noise to
which the noise cancellation effect detection microphone
or the noise/noise cancellation effect detection micro-
phone can easily exert its noise cancellation effect) is the
fan that is close in distance to the noise cancellation effect
detection microphone or the noise/noise cancellation ef-
fect detection microphone. Not limited to the above, the
fan that emits noise that is highly related to the noise
cancellation effect detection microphone or the noise/
noise cancellation effect detection microphone (that is,
the fan that emits noise to which the noise cancellation
effect detection microphone or the noise/noise cancella-
tion effect detection microphone can easily exert its noise
cancellation effect) may be the following fan. Note that,
in Embodiment 13, description is given using the air-con-
ditioning apparatus according to Embodiment 8. Further,
in Embodiment 13, points different from those of Embod-
iment 8 to Embodiment 12 described above will be mainly
described, and same parts as Embodiment 8 to Embod-
iment 12 will be referred to with the same reference nu-
merals.
[0314] As described above, the basic configuration of
the indoor unit 100 according to Embodiment 13 is similar
to that of Fig. 35 described in Embodiment 8. The differ-
ence between the indoor unit 100 according to Embodi-
ment 13 and the indoor unit 100 according to Embodi-
ment 8 is the blower fan information that is input to the
memory 132 of the controller 281. That is, the difference
between the indoor unit 100 according to Embodiment
13 and the indoor unit 100 according to Embodiment 8
is the blower fan information that is input to the individual-
fan-control rotation-speed determination means 134
from the memory 132.
[0315] Further, in Embodiment 8, the detailed installa-
tion configuration of the control speakers 181 and 182 to
the sides of the indoor unit 100 is not described. In Em-
bodiment 13, the control speakers 181 and 182 are dis-
posed on the sides of the indoor unit 100 as follows.

Since the control speakers 181 and 182 have a certain
degree of thickness, if the speakers are disposed on the
front side or the rear side of the indoor unit 100, the air
passage will be blocked and will disadvantageously re-
sult in deterioration of aerodynamic performance. Ac-
cordingly, in Embodiment 13, the control speakers 181
and 182 are disposed in machine boxes (boxes that each
house a control circuit and the like, not shown) that are
provided to the two side portions of the casing 1. By dis-
posing the control speakers 181 and 182 as above, it will
be possible to prevent the control speakers 181 and 182
from jutting out into the air passage.
[0316] More specifically, in Embodiment 8, the identi-
fication numbers of the fans 20 that are close in distance
to the noise cancellation effect detection microphones
191 and 192 are referred to as the blower fan information.
On the other hand, in Embodiment 13, the identification
numbers of the fans 20 that are disposed at the two ends
of the casing 1 of the indoor unit 100 are referred to as
the blower fan information. That is, as it can be under-
stood from Fig. 35, the blower fan information of Embod-
iment 13 is the identification numbers of the fan 20A and
the fan 20C.
[0317] The operation of the indoor unit 100 is similar
to that described in Embodiment 8. Accordingly, the in-
dividual fan control of the fans 20A to 20C will be de-
scribed below.
[0318] Similar to Embodiment 8, the individu-
al-fan-control rotation-speed determination means 134
of the blower fan control means 171 determines the ro-
tation speed of each fan 20 when the individual fan control
is to be carried out, on the basis of the rotation speed
information determined by the uniform-rotation-speed
determination means 133 and the blower fan information
read out from the memory 132. Specifically, the individ-
ual-fan-control rotation-speed determination means 134
increases the rotation speed of the fans 20A and 20C,
of which their identification numbers are input to the mem-
ory 132, and reduces the rotation speed of the fan 20B,
of which its identification number has not been input to
the memory 132. As a result, the individual-fan-control
rotation-speed determination means 134 increases the
rotation speed of the fans 20A and 20C that are disposed
at the two ends of the casing 1 of the indoor unit 100 and
reduces the rotation speed of the fan 20B that is disposed
at a position other than the two ends of the casing 1 of
the indoor unit 100. Note that the rotation speed of each
of the fans 20A to 20C may be determined such that the
air volume obtained when carrying out the individual fan
control is the same as that when carrying out the uniform-
rotation-speed control.
[0319] When an operating information signal (for ex-
ample, such as a signal for a silent mode) is input from
the remote control 280 indicating that the individual fan
control is to be carried out, by switching the SWs 135,
the rotation control signal of the uniform-rotation-speed
control is switched to the rotation control signals for the
individual fan control. These rotation control signals are
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output from the controller 281 to the fans 20A to 20c. The
rotation control signals output from the controller 281 are
input to the motor drivers 282A to 282C and the fans 20A
to 20C are controlled to have rotation speeds in accord-
ance with the rotation control signals.
[0320] The crosstalk noise components differ when the
noise of the fans are detected between a case in which
the noise emitted by the fans 20A and 20C at the two
ends are actively canceled and a case in which the noise
emitted by the fan 20B at a position other than the two
ends are actively canceled. This is because, when noise
emitted from the fan 20B is detected, the noise emitted
from the neighboring fans 20A and 20C are also picked
up as crosstalk noise components. Accordingly, in Em-
bodiment 13, the indoor unit 100 is configured with plural
fans 20A to 20C, the rotation speed of the fans 20A and
20C at the two ends with small crosstalk noise compo-
nents when the noise are detected are increased, and
the rotation speed of the fan at a position other than the
two ends, where the crosstalk components are large
when the noise is detected, is reduced.
[0321] As a result, in the indoor unit 100 according to
Embodiment 13, since the noise cancellation effect be-
comes further higher in a region with a high noise can-
cellation effect and the noise becomes smaller in a region
with a low noise cancellation effect, the noise emitted
from the entire outlet port 3 can be reduced compared
to that of an indoor unit that uses a single fan or to that
of an indoor unit that does not perform individual fan con-
trol. Further, in the indoor unit 100 according to Embod-
iment 13, deterioration of aerodynamic performance can
be suppressed by individually controlling the rotation
speed of the plural fans 20A to 20C so that the air volume
is uniform to the air volume when uniform-rotation-speed
control is performed.
[0322] Furthermore, in Embodiment 13, the control
speakers 181 and 182 are disposed on the two sides of
the indoor unit 100 so that the control speakers 181 and
182 do not jut out into the air passage. Accordingly, pres-
sure loss caused by the jutting out of the control speakers
181 and 182 into the air passage can be prevented and,
thus, deterioration of aerodynamic performance can be
prevented.
[0323] Additionally, similar to the indoor unit 100 illus-
trated in Figs. 38 and 39 of Embodiment 8, the indoor
unit 100 according to Embodiment 13 also divides the air
passage of the indoor unit 100 into a plurality of regions
such that the noise cancellation effect can be further in-
creased.
[0324] That is, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the noise emitted by each of the fans 20A
to 20C can be separated in their respective areas such
that the noise cancellation mechanism A only reduces
the noise emitted from the fan 20A and the noise cancel-
lation mechanism B only reduces the noise emitted from
the fan 20C. Accordingly, it will be possible to prevent
the noise emitted from the fan 20B from being detected

by the noise detection microphones 161 and 162 and the
noise cancellation effect detection microphones 191 and
192; hence, crosstalk noise components of the noise de-
tection microphones 161 and 162 and the noise cancel-
lation effect detection microphones 191 and 192 are re-
duced.
[0325] Further, since the air passage is made close to
a duct structure, the noise is captured in one dimension.
Accordingly, the phase of the noise propagating through
the indoor unit 100 becomes uniform, and phase error
with the interfering control sound becomes small; hence,
the noise cancellation effect becomes higher still. Mean-
while, by reducing the rotation speed of the fan 20B that
is not provided with the noise cancellation mechanism,
the noise in the region where there is no noise cancella-
tion mechanism can be made small. Accordingly, in the
indoor unit 100 according to Embodiment 13 as well, by
dividing the air passage of the indoor unit 100 into a plu-
rality of regions, noise can be further reduced compared
to that of the configuration of Fig. 35. Note that the par-
tition plates do not have to be provided through the entire
air passage regions, and the partition plates may sepa-
rate only a portion of the air passages, such that only the
upstream side of the heat exchanger 50 or only the down-
stream side of the heat exchanger 50 is separated, for
example.
[0326] Note that in Embodiment 13, the noise detection
microphones 161 and 162 are disposed on the two sides
of the indoor unit 100; however, the installation position
of the noise detection microphones 161 and 162 may be
any position that is on the upstream side of the control
speakers 181 and 182. Furthermore, in Embodiment 13,
the noise cancellation effect detection microphones 191
and 192 are disposed substantially on the extended lines
of the rotation shafts of the fans 20A and 20C, respec-
tively; however, the noise cancellation effect detection
microphones 191 and 192 may be disposed at any po-
sition that are on the downstream side of the control
speakers 181 and 182, respectively. Additionally, in Em-
bodiment 13, although two of each of the noise detection
microphone, the control speaker, the noise cancellation
effect detection microphone, and the signal processing
device are disposed, the invention is not limited to this.
[0327] Further, in Embodiment 13, although the blower
fan control means 171 is configured in the CPU 131 inside
the controller 281, the blower fan control means 171 may
be configured by hardware such as a Large Scale Inte-
gration (LSI) or a Field Programmable Gate Array (FP-
GA). Furthermore, the configuration of the blower fan
control means 171 is not limited to the configuration il-
lustrated in Fig. 37.
[0328] Moreover, Embodiment 13 is configured such
that the blower fan control means 171 increases the ro-
tation speed of the fans 20A and 20C at the two ends of
the indoor unit 100 and reduces the rotation speed of the
fan 20B at a position other than the two ends; however,
the configuration may be such that either one is per-
formed.
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[0329] As described above, the indoor unit 100 accord-
ing to Embodiment 13 is disposed with the plural fans
20A to 20C and is provided with the blower fan control
means 171 that individually controls the rotation speed
of each of the fans 20A to 20C. The blower fan control
means 171 performs rotation speed control such that the
rotation speed of the fans 20A and 20C that are disposed
at the two ends of the indoor unit 100 are increased and
the rotation speed of the fan 20B that is disposed at a
position other than the two ends of the indoor unit 100 is
reduced. Accordingly, the noise cancellation effect be-
comes further higher in a region with small crosstalk noise
components from the neighboring fan(s) and with a high
noise cancellation effect, and the noise becomes smaller
in a region with large crosstalk noise components and
with a low noise cancellation effect. Thus, compared to
an indoor unit that uses a single fan or to an indoor unit
that does not perform individual fan control, having a
noise cancellation mechanism with the same configura-
tion, a higher noise reduction effect can be obtained.
[0330] Further, since the blower fan control means 171
controls the rotation speed of each of the fans 20A to
20C so that the air volume emitted from the outlet port 3
is the same between when the individual fan control is
performed and when the uniform-rotation-speed control
is performed, it is possible to reduce noise without dete-
riorating the aerodynamic performance.
[0331] Furthermore, the control speakers 181 and 182
are disposed on the two sides of the indoor unit 100 so
that the control speakers 181 and 182 do not jut out into
the air passage. Accordingly, pressure loss caused by
the jutting out of the control speakers 181 and 182 into
the air passage can be prevented and, thus, deterioration
of aerodynamic performance can be prevented.
[0332] Further, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the noise emitted by each of the fans 20A
to 20C can be separated such that the noise cancellation
mechanism A only reduces the noise emitted from the
fan 20A and the noise cancellation mechanism B only
reduces the noise emitted from the fan 20C. Accordingly,
the crosstalk noise components due to the noise emitted
from the fan 20B becomes smaller.
[0333] Further, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the air passage is made close to a duct struc-
ture and the noise is captured in one dimension. Accord-
ingly, since the phase of the noise propagating through
the indoor unit 100 becomes uniform, phase error with
the interfering control sound becomes small. Further-
more, by reducing the rotation speed of the fan 20B that
is not provided with the noise cancellation mechanism,
the noise in the region where there is no noise cancella-
tion mechanism becomes small, and, compared to the
configuration of Fig. 35, it will be possible to obtain a
further higher noise reduction effect.

Embodiment 14

[0334] Naturally, the blower fan information described
in Embodiment 13 may be used in the indoor unit accord-
ing to Embodiment 11. Note that, in Embodiment 14,
points different from those of Embodiment 8 to Embodi-
ment 13 described above will be mainly described and
same parts as Embodiment 8 to Embodiment 13 will be
referred to with the same reference numerals.
[0335] The basic configuration of the indoor unit 100
according to Embodiment 14 is similar to that of Fig. 47
described in Embodiment 11. The difference between
the indoor unit 100 according to Embodiment 14 and the
indoor unit 100 according to Embodiment 11 is the blower
fan information that is input to the memory 132 of the
controller 281. More specifically, in Embodiment 14, the
identification numbers of the fans 20 that are disposed
at the two ends of the casing 1 of the indoor unit 100 are
referred to as the blower fan information. That is, as it
can be understood from Fig. 47, the blower fan informa-
tion of Embodiment 14 is the identification numbers of
the fan 20A and the fan 20C.
[0336] Further, in Embodiment 11, the detailed instal-
lation configuration of the control speakers 181 and 182
to the sides of the indoor unit 100 has not been described.
In Embodiment 14, the control speakers 181 and 182 are
disposed on the sides of the indoor unit 100 as follows.
Since the control speakers 181 and 182 have a certain
degree of thickness, if the speakers are disposed on the
front side or the rear side of the indoor unit 100, the air
passage will be blocked and will disadvantageously re-
sult in deterioration of aerodynamic performance. Ac-
cordingly, in Embodiment 14, the control speakers 181
and 182 are disposed in machine boxes (boxes that each
house a control circuit and the like, not shown) that are
provided to the two side portions of the casing 1. By dis-
posing the control speakers 181 and 182 as above, it will
be possible to prevent the control speakers 181 and 182
from jutting out into the air passage.
[0337] The operation of the indoor unit 100 is similar
to that described in Embodiment 11. Accordingly, the in-
dividual fan control of the fans 20A to 20C will be de-
scribed below.
[0338] Similar to Embodiment 11, the individu-
al-fan-control rotation-speed determination means 134
of the blower fan control means 171 determines the ro-
tation speed of each fan when the individual fan control
is to be carried out, on the basis of the rotation speed
information determined by the uniform-rotation-speed
determination means 133 and the blower fan information
read out from the memory 132. Specifically, the individ-
ual-fan-control rotation-speed determination means 134
increases the rotation speed of the fans 20A and 20C,
of which their identification numbers are input to the mem-
ory 132, and reduces the rotation speed of the fan 20B,
of which its identification number has not been input to
the memory 132. As a result, the individual-fan-control
rotation-speed determination means 134 increases the
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rotation speed of the fans 20A and 20C that are disposed
at the two ends of the casing 1 of the indoor unit 100 and
reduces the rotation speed of the fan 20B that is disposed
at a position other than the two ends of the casing 1 of
the indoor unit 100. Note that the rotation speed of each
of the fans 20A to 20C may be determined such that the
air volume obtained when carrying out the individual fan
control is the same as that when carrying out the uniform-
rotation-speed control.
[0339] When an operating information signal (for ex-
ample, such as a signal for a silent mode) is input from
the remote control 280 indicating that the individual fan
control is to be carried out, by switching the SWs 135,
the rotation control signal of the uniform-rotation-speed
control is switched to the rotation control signals for the
individual fan control. These rotation control signals are
output from the controller 281 to the fans 20A to 20c. The
rotation control signals output from the controller 281 are
input to the motor drivers 282A to 282C and the fans 20A
to 20C are controlled to have rotation speeds in accord-
ance with the rotation control signals.
[0340] The crosstalk noise components differ when the
noise of the fans are detected between a case in which
the noise emitted by the fans 20A and 20C at the two
ends are actively canceled and a case in which the noise
emitted by the fan 20B at a position other than the two
ends are actively canceled. This is because, the noise
emitted from the neighboring fans 20A and 20C are also
picked up as crosstalk noise components when noise
emitted from the fan 20B is detected. Accordingly, in Em-
bodiment 14, the indoor unit 100 is configured with plural
fans 20A to 20C, the rotation speed of the fans 20A and
20C at the two ends with small crosstalk noise compo-
nents when the noise are detected are increased, and
the rotation speed of the fan at a position other than the
two ends, where the crosstalk components are large
when the noise is detected, is reduced.
[0341] As a result, in the indoor unit 100 according to
Embodiment 14, since the noise cancellation effect be-
comes further higher in a region with a high noise can-
cellation effect and the noise becomes smaller in a region
with a low noise cancellation effect, the noise emitted
from the entire outlet port 3 can be reduced compared
to that of an indoor unit that uses a single fan or to that
of an indoor unit that does not perform individual fan con-
trol. Further, in the indoor unit 100 according to Embod-
iment 14, deterioration of aerodynamic performance can
be suppressed by individually controlling the rotation
speed of the plural fans 20A to 20C so that the air volume
is uniform to the air volume when uniform-rotation-speed
control is performed.
[0342] Furthermore, in Embodiment 14, the control
speakers 181 and 182 are disposed on the two sides of
the indoor unit 100 so that the control speakers 181 and
182 do not jut out into the air passage. Accordingly, pres-
sure loss caused by the jutting out of the control speakers
181 and 182 into the air passage can be prevented and,
thus, deterioration of aerodynamic performance can be

prevented.
[0343] Additionally, similar to the indoor unit 100 illus-
trated in Figs. 48 and 49 of Embodiment 11, the indoor
unit 100 according to Embodiment 14 also divides the air
passage of the indoor unit 100 into a plurality of regions
such that the noise cancellation effect can be further in-
creased.
[0344] That is, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the noise emitted by each of the fans 20A
to 20C can be separated in their respective areas such
that the noise cancellation mechanism D only reduces
the noise emitted from the fan 20A and the noise cancel-
lation mechanism E only reduces the noise emitted from
the fan 20C. Accordingly, it will be possible to prevent
the noise emitted from the fan 20B from being detected
by the noise/noise cancellation effect detection micro-
phones 211 and 212; hence, crosstalk noise components
of the noise/noise cancellation effect detection micro-
phones 211 and 212 are reduced.
[0345] Further, since the air passage is made close to
a duct structure, the noise is captured in one dimension.
Accordingly, the phase of the noise propagating through
the indoor unit 100 becomes uniform, and phase error
with the interfering control sound becomes small; hence,
the noise cancellation effect becomes higher still. Mean-
while, by reducing the rotation speed of the fan 20B that
is not provided with the noise cancellation mechanism,
the noise in the region where there is no noise cancella-
tion mechanism can be made small. Accordingly, in the
indoor unit 100 according to Embodiment 14 as well, by
dividing the air passage of the indoor unit 100 into a plu-
rality of regions, noise can be further reduced compared
to that of the configuration of Fig. 47. Note that the par-
tition plates do not have to be provided through the entire
air passage regions, and the partition plates may sepa-
rate only a portion of the air passages, such that only the
upstream side of the heat exchanger 50 or only the down-
stream side of the heat exchanger 50 is separated, for
example.
[0346] Note that in Embodiment 14, the noise/noise
cancellation effect detection microphones 211 and 212
are disposed on the downstream side of the control
speakers 181 and 182; however, the noise/noise cancel-
lation effect detection microphones 211 and 212 may be
disposed on the upstream side of the control speakers
181 and 182. Additionally, in Embodiment 14, although
two of each of the control speaker, the noise/noise can-
cellation effect detection microphone, and the signal
processing device are disposed, the invention is not lim-
ited to this.
[0347] Further, in Embodiment 14, although the blower
fan control means 171 is configured in the CPU 131 inside
the controller 281, it may be configured by hardware such
as a Large Scale Integration (LSI) or a Field Program-
mable Gate Array (FPGA). Furthermore, the configura-
tion of the blower fan control means 171 is also not lim-
ited.
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[0348] Moreover, Embodiment 14 is configured such
that the blower fan control means 171 increases the ro-
tation speed of the fans 20A and 20C at the two ends of
the indoor unit 100 and reduces the rotation speed of the
fan 20B at a position other than the two ends; however,
the configuration may be such that either one is per-
formed.
[0349] As described above, the indoor unit 100 accord-
ing to Embodiment 14 is disposed with the plural fans
20A to 20C and is provided with the blower fan control
means 171 that individually controls the rotation speed
of each of the fans 20A to 20C. The blower fan control
means 171 performs rotation speed control such that the
rotation speed of the fans 20A and 20C that are disposed
at the two ends of the indoor unit 100 are increased and
the rotation speed of the fan 20B that is disposed at a
position other than the two ends of the indoor unit 100 is
reduced. Accordingly, the noise cancellation effect be-
comes further higher in a region with small crosstalk noise
from the neighboring fan(s) and with a high noise can-
cellation effect, and the noise becomes smaller in a re-
gion with large crosstalk noise and with a low noise can-
cellation effect. Thus, compared to an indoor unit that
uses a single fan or to an indoor unit that does not perform
individual fan control, having a noise cancellation mech-
anism with the same configuration, the noise can be fur-
ther reduced.
[0350] Further, since the blower fan control means 171
controls the rotation speed of each of the fans 20A to
20C so that the air volume emitted from the outlet port 3
is the same between when the individual fan control is
performed and when the uniform-rotation-speed control
is performed, it is possible to reduce noise without dete-
riorating the aerodynamic performance.
[0351] Furthermore, the control speakers 181 and 182
are disposed on the two sides of the indoor unit 100 so
that the control speakers 181 and 182 do not jut out into
the air passage. Accordingly, pressure loss caused by
the jutting out of the control speakers 181 and 182 into
the air passage can be prevented and, thus, deterioration
of aerodynamic performance can be prevented.
[0352] Further, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the noise emitted by each of the fans 20A
to 20C can be separated such that the noise cancellation
mechanism D only reduces the noise emitted from the
fan 20A and the noise cancellation mechanism E only
reduces the noise emitted from the fan 20C. Accordingly,
the crosstalk noise components due to the noise emitted
from the fan 20B becomes smaller.
[0353] Further, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the air passage is made close to a duct struc-
ture and the noise is captured in one dimension. Accord-
ingly, since the phase of the noise propagating through
the indoor unit 100 becomes uniform, phase error with
the interfering control sound becomes small. Further-
more, by reducing the rotation speed of the fan 20B that

is not provided with the noise cancellation mechanism,
the noise in the region where there is no noise cancella-
tion mechanism becomes small, and, compared to the
configuration of Fig. 47, it will be possible to obtain a
further higher noise reduction effect.
[0354] Additionally, in Embodiment 14, since the noise
detection microphones 161 and 162 and the noise can-
cellation effect detection microphones 191 and 192 are
integrated into the noise/noise cancellation effect detec-
tion microphones 211 and 212, the number of micro-
phones can be reduced and parts count can be reduced;
hence, cost can be further reduced.

Embodiment 15

[0355] When the individual fan control is performed on
the basis of the noise cancellation effect of the noise can-
cellation effect detection microphone or the noise/noise
cancellation effect detection microphone, the individual
fan control may be performed as below, for example.
Note that, in Embodiment 15, points different from those
of Embodiments 8 to Embodiment 14 described above
will be mainly described and same parts as Embodiment
8 to Embodiment 14 will be referred to with the same
reference numerals.
[0356] Fig. 54 is a front view of the indoor unit according
to Embodiment 15 of the invention.
The difference between the indoor unit 100 according to
Embodiment 15 and the indoor unit 100 of Embodiment
9 is only the configuration of a blower fan control means
174.
[0357] The configuration of the blower fan control
means 174 according to Embodiment 15 will be de-
scribed.
Fig. 55 is a block diagram illustrating a controller accord-
ing to Embodiment 15 of the invention. Each of the op-
erations and means described below are implemented
by executing a program that is built-in in the controller
281 provided in the indoor unit 100. Similar to the con-
figurations described in Embodiments 8 to 14, the con-
troller 281 mainly includes the input unit 130 that inputs
a signal from an external input device such as the remote
control 280, and the like; the CPU 131 that carries out
computing in accordance with the embedded program;
and the memory 132 that stores data and the program.
Further, the CPU 131 according to Embodiment 15 in-
cludes the blower fan control means 174.
[0358] The blower fan control means 174 includes the
uniform-rotation-speed determination means 133, noise
cancellation amount calculating means 138 in plural
number (the same number as that of the noise cancella-
tion effect detection microphones), individual-fan-control
rotation-speed determination means 134C, and the plu-
ral SWs 135 (the same number as that of the fans 20).
The uniform-rotation-speed determination means 133
determines the rotation speed of the fans 20A to 20C
when all of the fans are to be operated with the same
rotation speed, on the basis of the operating information
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input from the remote control 280. Operation information
input from the remote control 280 is, for example, oper-
ation mode information such as a cooling operation
mode, a heating operation mode, and a dehumidifying
operation mode; and air volume information such as high,
medium, and low. The noise cancellation amount calcu-
lating means 138 are input with the digital values S1, S2,
and S3 of the sound pressure levels detected by the noise
cancellation effect detection microphones 191 to 193.
The noise cancellation amount calculating means 138
calculate the noise cancellation amounts from these sig-
nals S1, S2, and S3.
[0359] The individual-fan-control rotation-speed deter-
mination means 134C determines the rotation speed of
each fan when the fans 20A to 20C are to be controlled
individually, on the basis of the noise cancellation amount
that has been calculated by the noise cancellation
amount calculating means 138 and the blower fan infor-
mation stored in the memory 132. The blower fan infor-
mation is information of the fans 20 that are highly related
to the noise cancellation effect detection microphones
191 to 193. The SWs 135 switch the rotation control sig-
nals of the fans 20A to 20C that are transmitted to the
motor drivers 282A to 282C, on the basis of the signal
input from the remote control 280, for example. That is,
the SWs 135 switch between having the fans 20A to 20C
to operate with the same rotation speed (to perform the
uniform-rotation-speed control) and having each of the
fans 20A to 20C to operate with individual rotation speeds
(to perform the individual fan control).
[0360] Fig. 56 is a block diagram illustrating the noise
cancellation amount calculating means according to Em-
bodiment 15 of the invention.
Each noise cancellation amount calculating means 138
include averaging means 136 that averages the signal
(S1, S2, or S3) that has been input thereto, pre-control
sound-pressure-level storage means 139 that stores the
sound pressure level before start of the active noise re-
duction control, and a difference device 140.
[0361] Next, a description is given on operations of the
indoor unit 100.
Similar to Embodiment 9, when the indoor unit 100 is
operated, the impeller of each of the fans 20A to 20C
rotates. Then, the air in the room is suctioned from the
upper side of the fans 20A to 20C and is sent to the lower
side of the fans 20A to 20C, thereby generating airflow.
Accordingly, operation sounds (noise) are generated in
the vicinity of the outlet ports of the fans 20A to 20C, and
the sounds are propagated to the downstream side. The
air sent from the fans 20A to 20C passes through the air
passage and is sent to the heat exchanger 50. For ex-
ample, during a cooling operation, a low-temperature re-
frigerant is supplied to the heat exchanger 50 from a pipe
connected to the outdoor unit (not shown). The air that
has been sent to the heat exchanger 50 is cooled by the
refrigerant flowing through the heat exchanger 50 so as
to become cold air, and is directly released from the outlet
port 3 into the room.

[0362] Further, the operations of the noise cancellation
mechanisms A to C are also completely the same as that
described in Embodiment 9 and are operated so that the
control sounds are output to make the noise detected by
the noise cancellation effect detection microphones 191
to 193 approach zero, resulting in suppression of noise
to the noise cancellation effect detection microphones
191 to 193.
[0363] In the indoor unit 100 according to Embodiment
15, other than the noise emitted from the fan 20B, the
noise cancellation effect detection microphone 193 picks
up noise that are emitted from the neighboring fans 20A
and 20C (crosstalk noise components). On the other
hand, the crosstalk noise components that are detected
by the noise cancellation effect detection microphones
191 and 192 are smaller than the crosstalk noise com-
ponents that are detected by the noise cancellation effect
detection microphone 193. This is because the noise
cancellation effect detection microphones 191 and 192
each have only one neighboring fan (fan 20B). Accord-
ingly, the noise cancellation effect of the noise cancella-
tion mechanisms A and B are higher compared to that
of the noise cancellation mechanism C.
[0364] Individual fan control of the fans 20A to 20C
according to Embodiment 15 will be described next.
Operating information selected with the remote control
280 is input to the controller 281. As described above,
the operating information is operation mode information
such as, for example, a cooling operation mode, a heating
operation mode, and a dehumidifying operation mode.
Further, air volume information such as high, medium,
and low are also input to the controller 281 from the re-
mote control 280 as operating information. The operating
information input to the controller 281 is input to the uni-
form-rotation-speed determination means 133 through
the input unit 130. Being input with the operating infor-
mation, the uniform-rotation-speed determination means
133 determines the rotation speed of the fans 20A to 20C
when uniform-rotation-speed control is to be performed,
on the basis of the input operating information. When the
individual fan control is not carried out, the fans 20A to
20C are all controlled with the same rotation speed.
[0365] Meanwhile, in the noise cancellation amount
calculating means 138, S1 to S3 (the digital values of the
sound pressure levels that have been detected by the
noise cancellation effect detection microphones 191 to
193) are input to the averaging means 136 from the signal
processing devices 201 to 203. Further, each noise can-
cellation amount calculating means 138 averages the
sound pressure level, which has been detected by the
corresponding one of the noise cancellation effect detec-
tion microphones 191 to 193 before the active noise re-
duction control is performed, with the corresponding av-
eraging means 136 for a set time, and stores the aver-
aged sound pressure level in the corresponding pre-con-
trol sound-pressure-level storage means 139. Next, the
noise cancellation amount calculating means 138 aver-
ages the sound pressure level, which has been detected
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by the corresponding one of the noise cancellation effect
detection microphones 191 to 193 during the active noise
reduction control, with the corresponding averaging
means 136 for a set time.
[0366] Then, the noise cancellation amount calculating
means 138 calculates the noise cancellation amount
from the difference between "the averaged sound pres-
sure level of the sound pressure level that has been de-
tected by the corresponding one of the noise cancellation
effect detection microphones 191 to 193 during the active
noise reduction control, in which the averaged sound
pressure level is averaged for a set time by the corre-
sponding averaging means 136" and "the averaged
sound pressure level of the sound pressure level that has
been detected by the corresponding one of the noise
cancellation effect detection microphones 191 to 193 be-
fore the active noise reduction control is performed, in
which the averaged sound pressure level is averaged for
a set time by the corresponding averaging means 136"
(the sound level that is stored in the corresponding pre-
control sound-pressure-level storage means 139). The
noise cancellation amounts that have been calculated by
the noise cancellation amount calculating means 138 are
input to the individual-fan-control rotation-speed deter-
mination means 134C.
[0367] Further, the blower fan information is stored in
the memory 132. Each blower fan information is informa-
tion of the fan 20 that emits noise that is most highly
related to the noise detected by one of the noise cancel-
lation effect detection microphones 191 to 193. The iden-
tification number for each fan is allocated to the corre-
sponding noise cancellation effect detection microphone.
In Embodiment 15, the identification numbers serving as
the blower fan information are obtained as follows. For
example, identification is made of which noise, among
the noise emitted from the fans 20A to 20C, is most highly
related to the sound that has been detected by the noise
cancellation effect detection microphone 191. If the noise
detected by the noise cancellation effect detection mi-
crophone 191 is most highly related to the noise emitted
from the fan 20A, then the blower fan information corre-
sponding to the noise cancellation effect detection mi-
crophone 191 will be the identification number indicating
the fan 20A. Similarly, the blower fan information corre-
sponding to the noise cancellation effect detection mi-
crophones 192 and 193 are determined and are stored
in the memory 132 in advance.
[0368] The determination of the blower fan information
may be carried out as below, for example. For example,
before the shipment of the product, noise emitted from
the fans 20A to 20C while the fans 20A and 20C are
operated are detected by microphones that detect the
noise accurately. Then, the coherence values between
the sound detected by these microphones and the sound
detected by the noise cancellation effect detection mi-
crophone 191 are measured. After that, the microphone
with the detection value having the highest coherence
value with the detection value of the noise cancellation

effect detection microphone 191 is determined. The iden-
tification number of the fan 20 that is emitting the noise
detected by this microphone is the blower fan information
corresponding to the noise cancellation effect detection
microphone 191. The blower fan information correspond-
ing to the noise cancellation effect detection microphones
192 and 193 may be determined similarly.
[0369] Further, the determination of the blower fan in-
formation may also be carried out as below, for example.
The coherence computing means 137 described in Em-
bodiment 10 are mounted on the blower fan control
means 174 or the like of the indoor unit 100. Then, during
its operation after the shipment of the product, the co-
herence values between the detection values of the noise
detection microphones 161 and 163 and the detection
value of the noise cancellation effect detection micro-
phones 191 to 193 are measured. After that, the blower
fan information of each of the noise cancellation effect
detection microphones 191 to 193 may be the identifica-
tion number of the fan 20 that is close in distance to the
noise detection microphone that has the highest coher-
ence value with the relevant one of the noise cancellation
effect detection microphones 191 to 193.
[0370] Note that the methods of determining the blower
fan information are not limited to the methods described
above. The method can be any method that can specify
the fan emitting noise that is most highly related to the
detection sound of the relevant one of the noise cancel-
lation effect detection microphones 191 to 193.
[0371] The noise cancellation amount calculated by
the noise cancellation amount calculating means 138 and
the blower fan information stored in the memory 132 are
input to the individual-fan-control rotation-speed deter-
mination means 134C. The individual-fan-control rota-
tion-speed determination means 134C determines the
rotation speed of each fan when individual fan control is
to be performed, on the basis of these information. Spe-
cifically, the rotation speed of the fan is determined such
that the rotation speed of the fan that is highly related to
the noise detected by the noise cancellation effect de-
tection microphone having a large noise cancellation
amount is increased and the rotation speed of the fan
that is highly related to the noise detected by the noise
cancellation effect detection microphone having a small
noise cancellation amount is reduced. The rotation speed
of each of the fans 20A to 20C may be determined such
that the air volume obtained when carrying out the indi-
vidual fan control is the same as that when carrying out
the uniform-rotation-speed control.
[0372] For example, in the indoor unit 100 according
to Embodiment 15, assume that the fan emitting noise
that is most highly related to the sound detected by the
noise cancellation effect detection microphone 191 is fan
20A, the fan emitting noise that is most highly related to
the sound detected by the noise cancellation effect de-
tection microphone 192 is 20C, and the fan emitting noise
that is most highly related to the sound detected by the
noise cancellation effect detection microphone 193 is fan
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20B. Further, assume that the noise cancellation amount
at the noise cancellation effect detection microphone 191
is -5 dB, the noise cancellation amount at the noise can-
cellation effect detection microphone 192 is -5 dB, and
the noise cancellation amount at the noise cancellation
effect detection microphone 193 is -2 db. In the above
case, the individual-fan-control rotation-speed determi-
nation means 134C determines the rotation speed of
each fan such that the rotation speed of the fans 20A and
20C are increased and the rotation speed of the fan 20B
is reduced. Since the air volume and the rotation speed
have a proportionality relation, for example, when with
the configuration of Fig. 54, in the case where the rotation
speed of the fans 20A and 20C are each increased by
10%, the air volume will be the same if the rotation speed
of the fan 20B is decreased by 20%.
[0373] Note that the above-described determination
method of the rotation speed of the fans 20A to 20C is
exemplary and explanatory only. For example, in the in-
door unit 100 according to Embodiment 15, assume that
the fan emitting noise that is most highly related to the
sound detected by the noise cancellation effect detection
microphone 191 is fan 20A, the fan emitting noise that is
most highly related to the sound detected by the noise
cancellation effect detection microphone 192 is 20C, and
the fan emitting noise that is most highly related to the
sound detected by the noise cancellation effect detection
microphone 193 is fan 20B. Further, assume that the
noise cancellation amount at the noise cancellation effect
detection microphone 191 is -5 dB, the noise cancellation
amount at the noise cancellation effect detection micro-
phone 192 is -3 dB, and the noise cancellation amount
at the noise cancellation effect detection microphone 193
is -2 db. In the above case, the rotation speed of each
fan may be determined such that the rotation speed of
the fan 20A is increased, the rotation speed of the fan
20B is reduced, and the rotation speed of the fan 20C is
kept the same. That is, the rotation speed of each fan
may be determined such that the rotation speed of the
fan 20A that is highly related to the noise cancellation
effect detection microphone 191 having the largest noise
cancellation amount is increased, the rotation speed of
the fan 20B that is highly related to the noise cancellation
effect detection microphone 193 having the smallest
noise cancellation amount is reduced, and the rotation
speed of the fan 20C that is neither of the above is kept
the same.
[0374] When an operating information signal (for ex-
ample, such as a signal for a silent mode) is input from
the remote control 280 indicating that the individual fan
control is to be carried out, by switching the SWs 135,
the rotation control signal of the uniform-rotation-speed
control is switched to the rotation control signals for the
individual fan control. These rotation control signals are
output from the controller 281 to the fans 20A to 20c. The
rotation control signals output from the controller 281 are
input to the motor drivers 282A to 282C and the fans 20A
to 20C are controlled to have rotation speeds in accord-

ance with the rotation control signals.
[0375] Here, as described above, in the case of the
indoor unit 100 according to Embodiment 15, compared
to the noise cancellation amount in the region in the vi-
cinity of the noise cancellation effect detection micro-
phone 193, the noise cancellation amount in the regions
in the vicinity of the noise cancellation effect detection
microphones 191 and 192 are larger, in accordance with
the size of the crosstalk noise components from the
neighboring fan(s). Meanwhile, the noise cancellation
amount in the region in the vicinity of the noise cancel-
lation effect detection microphone 193 is smaller. Now,
as regards the indoor unit 100 according to Embodiment
15 provided with plural fans 20A to 20C, the rotation
speed of the fans 20A and 20C that are emitting noise
that are highly related to the noise cancellation effect
detection microphones 191 and 192 having high noise
cancellation amounts are increased and the rotation
speed of the fan 20B that is emitting noise that is highly
related to the noise cancellation effect detection micro-
phone 193 having a small noise cancellation amount is
reduced.
[0376] As a result, in the indoor unit 100 according to
Embodiment 15, since the noise cancellation effect be-
comes further higher in a region with a high noise can-
cellation effect and the noise becomes smaller in a region
with a low noise cancellation effect, the noise emitted
from the entire outlet port 3 can be reduced compared
to that of an indoor unit that uses a single fan or to that
of an indoor unit that does not perform individual fan con-
trol. Further, in the indoor unit 100 according to Embod-
iment 15, deterioration of aerodynamic performance can
be suppressed by individually controlling the rotation
speed of the plural fans 20A to 20C so that the air volume
is uniform to the air volume when uniform-rotation-speed
control is performed.
[0377] Additionally, similar to the indoor unit 100 illus-
trated in Figs. 42 and 43 of Embodiment 9, the indoor
unit 100 according to Embodiment 15 also divides the air
passage of the indoor unit 100 into a plurality of regions
such that the noise cancellation effect can be further in-
creased.
[0378] That is, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the noise emitted by each of the fans 20A
to 20C can be separated in their respective areas such
that the noise cancellation mechanism A only reduces
the noise emitted from the fan 20A, the noise cancellation
mechanism B only reduces the noise emitted from the
fan 20C, and the noise cancellation mechanism C only
reduces the noise emitted from the fan 20B. Accordingly,
the crosstalk noise components (noise emitted from the
fan(s) provided in the neighboring passage(s)) detected
by the noise detection microphones 161 to 163 and the
noise cancellation effect detection microphones 191 to
193 become smaller.
[0379] Further, since the air passage is made close to
a duct structure, the noise is captured in one dimension.
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Accordingly, the phase of the noise propagating through
the indoor unit 100 becomes uniform, and phase error
with the interfering control sound becomes small; hence,
the noise cancellation effect becomes higher still. Ac-
cordingly, in the indoor unit 100 according to Embodiment
15 as well, by dividing the air passage of the indoor unit
100 into a plurality of regions, noise can be further re-
duced compared to that of the configuration of Fig. 54.
On the other hand, even in a case in which there is a fan
provided with no noise cancellation mechanisms, a sim-
ilar effect can be obtained by reducing the rotation speed
of the fan 20 so that the noise in the region that is not
provided with any noise cancellation mechanism is re-
duced. Further, in Figs. 42 and 43, the partition plates
are inserted through the entire air passage regions; how-
ever, the partition plates may separate only a portion of
the air passages, such that only the upstream side of the
heat exchanger 50 or only the downstream side of the
heat exchanger 50 is separated, for example.
[0380] Note that, in Embodiment 15, the noise cancel-
lation effect detection microphones 191 to 193 are dis-
posed substantially on the extended lines of the rotation
shafts of the fans 20A to 20C, respectively; however, the
noise cancellation effect detection microphones 191 to
193 may be disposed at any position that are on the down-
stream side of the control speakers 181 to 183, respec-
tively. Additionally, in Embodiment 15, although three of
each of the noise detection microphone, the control
speaker, the noise cancellation effect detection micro-
phone, and the signal processing device are disposed,
the invention is not limited to this.
[0381] Further, in Embodiment 15, although the blower
fan control means 174 is configured in the CPU 131 inside
the controller 281, it may be configured by hardware such
as a Large Scale Integration (LSI) or a Field Program-
mable Gate Array (FPGA). Furthermore, the configura-
tion of the blower fan control means 174 is not limited to
the configurations illustrated in Figs. 55 and 56.
[0382] Moreover, Embodiment 15 is configured such
that the blower fan control means 174 increases the ro-
tation speed of a fan that is emitting a noise that is highly
related to the noise cancellation effect detection micro-
phone having a high noise cancellation amount, and re-
duces the rotation speed of the fan that is emitting a noise
that is highly related to the noise cancellation effect de-
tection microphone having a low noise cancellation
amount; however, the configuration may be such that
either one is performed.
[0383] Further, in Embodiment 15, the noise cancella-
tion amounts of the noise cancellation effect detection
microphones 191 to 193 are used as parameters for con-
trolling the rotation speed of the fans; however, it goes
without saying that other parameters may be used for
controlling the rotation speed of the fan. For example,
the mean value of the sound pressure level detected by
each of the noise cancellation effect detection micro-
phones 191 to 193 may be calculated, and the rotation
speed of the fan that is emitting noise that is highly related

to the sound detected by the noise cancellation effect
detection microphone with the highest mean value of the
noise pressure level may be reduced. Further, for exam-
ple, the mean value of the sound pressure level detected
by each of the noise cancellation effect detection micro-
phones 191 to 193 may be calculated, and the rotation
speed of the fan that is emitting noise that is highly related
to the sound detected by the noise cancellation effect
detection microphone with the lowest mean value of the
noise pressure level may be increased. Naturally, both
of the above may be performed.
[0384] Furthermore, as parameters for controlling the
rotation speed of the fans, coherence values between
the noise detection microphone 161 and the noise can-
cellation effect detection microphone 191, the noise de-
tection microphone 162 and the noise cancellation effect
detection microphone 192, and the noise detection mi-
crophone 163 and the noise cancellation effect detection
microphone 193 may be used. For example, the rotation
speed of the fan that is emitting noise that is highly related
to the sound detected by the noise cancellation effect
detection microphone with the smallest coherence value
may be reduced. Further, for example, the rotation speed
of the fan that is emitting noise that is highly related to
the sound detected by the noise cancellation effect de-
tection microphone with the largest coherence value may
be increased. Naturally, both of the above may be per-
formed.
[0385] As described above, the indoor unit 100 accord-
ing to Embodiment 15 is disposed with the plural fans
20A to 20C and is provided with the controller 281 (more
specifically, the blower fan control means 174) that indi-
vidually controls the rotation speed of each of the fans
20A to 20C. The blower fan control means 174 performs
rotation speed control such that the rotation speed of a
fan that is emitting a noise that is highly related to the
noise cancellation effect detection microphone having a
high noise cancellation amount, among the noise can-
cellation amounts at the noise cancellation effect detec-
tion microphones 191 to 193, is increased, and the rota-
tion speed of the fan that is emitting a noise that is highly
related to the noise cancellation effect detection micro-
phone having a low noise cancellation amount, among
the noise cancellation amounts at the noise cancellation
effect detection microphones 191 to 193, is reduced. Ac-
cordingly, by increasing the rotation speed in a region
with a large noise cancellation amount, the noise cancel-
lation effect is further increased, and by reducing the ro-
tation speed in the region with a small noise cancellation
amount, noise is further reduced in that region. Thus,
compared to an indoor unit that uses a single fan or to
an indoor unit that does not perform individual fan control,
having a noise cancellation mechanism with the same
configuration, the noise can be further reduced.
[0386] Further, in the indoor unit 100 according to Em-
bodiment 15, since the fan that is emitting noise that is
highly related to the noise detected by the noise cancel-
lation effect detection microphone with a large noise can-
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cellation amount is specified, it is possible to perform
precise rotation speed control even if plural fans 20A to
20C that emit different sound pressure levels are used.
[0387] Furthermore, since the blower fan control
means 174 controls the rotation speed of each of the fans
20A to 20C so that the air volume emitted from the outlet
port 3 is the same between when the individual fan control
is performed and when the uniform-rotation-speed con-
trol is performed, it is possible to reduce noise without
deteriorating the aerodynamic performance.
[0388] Further, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the noise emitted by each of the fans 20A
to 20C can be separated such that the noise cancellation
mechanism A only reduces the noise emitted from the
fan 20A, the noise cancellation mechanism B only reduc-
es the noise emitted from the fan 20C, and the noise
cancellation mechanism C only reduces the noise emit-
ted from the fan 20B. Accordingly, in each of the regions,
the crosstalk noise components due to the noise emitted
from the neighboring region(s) becomes smaller.
[0389] Further, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the air passage is made close to a duct struc-
ture and the noise is captured in one dimension. Accord-
ingly, the phase of the noise propagating through the
indoor unit 100 becomes uniform, and phase error with
the interfering control sound becomes small; hence, com-
pared to the configuration of Fig. 54, a higher noise can-
cellation effect can be obtained. On the other hand, even
in a case in which there is a region with no noise cancel-
lation mechanisms, a similar effect can be obtained by
reducing the rotation speed of the fan that is not provided
with any noise cancellation mechanism such that the
noise in the region is reduced.

Embodiment 16

[0390] The individual fan control (individual fan control
that uses information of the fans 20 that are highly related
to the noise cancellation effect detection microphones)
described in Embodiment 15 can be carried out in an
air-conditioning apparatus provided with a different noise
cancellation mechanism than that of Embodiment 15.
Note that description will be given below of a case in
which the individual fan control illustrated in Embodiment
15 is employed to the indoor unit according to Embodi-
ment 12. Further, in Embodiment 16, points different from
those of Embodiment 8 to Embodiment 15 described
above will be mainly described, and same parts as Em-
bodiment 8 to Embodiment 15 will be referred to with the
same reference numerals.
[0391] Fig. 57 is a front view of the indoor unit according
to Embodiment 16 of the invention.
The difference between the indoor unit 100 according to
Embodiment 16 and the indoor unit 100 of Embodiment
12 is only the configuration of the blower fan control
means 174. Note that the configuration of the blower fan

control means 174 are exactly the same as the configu-
ration illustrated in Fig. 55 of Embodiment 15.
[0392] Next, a description is given on operations of the
indoor unit 100.
Similar to Embodiment 12, when the indoor unit 100 is
operated, the impeller of each of the fans 20A to 20C
rotates. Then, the air in the room is suctioned from the
upper side of the fans 20A to 20C and is sent to the lower
side of the fans 20A to 20C, thereby generating airflow.
Accordingly, operation sounds (noise) are generated in
the vicinity of the outlet ports of the fans 20A to 20C, and
the sounds are propagated to the downstream side. The
air sent from the fans 20A to 20C passes through the air
passage and is sent to the heat exchanger 50. For ex-
ample, during a cooling operation, a low-temperature re-
frigerant is supplied to the heat exchanger 50 from a pipe
connected to the outdoor unit (not shown). The air that
has been sent to the heat exchanger 50 is cooled by the
refrigerant flowing through the heat exchanger 50 so as
to become cold air, and is directly released from the outlet
port 3 into the room.
[0393] Further, the operations of the noise cancellation
mechanisms D to F are also completely the same as that
described in Embodiment 12 and are operated so that
the control sounds are output to make the noise detected
by the noise/noise cancellation effect detection micro-
phones 211 to 213 approach zero, resulting in suppres-
sion of noise to the noise/noise cancellation effect detec-
tion microphones 211 to 213.
[0394] In the indoor unit 100 according to Embodiment
16, other than the noise of the fan 20B, the noise/noise
cancellation effect detection microphone 213 picks up
noise that are emitted from the neighboring fans 20A and
20C (crosstalk noise components). On the other hand,
the crosstalk noise components that are detected by the
noise/noise cancellation effect detection microphones
211 and 212 are smaller than the crosstalk noise com-
ponents that are detected by the noise/noise cancellation
effect detection microphone 213. This is because the
noise/noise cancellation effect detection microphones
211 and 212 each have only one neighboring fan (fan
20B). Accordingly, the noise cancellation effect of the
noise cancellation mechanisms D and E are higher com-
pared to that of the noise cancellation mechanism F.
[0395] The individual fan control of the fans 20A to 20C
is substantially the same as the details described in Em-
bodiment 15. The individual fan control of Embodiment
16 is different from the individual fan control of Embodi-
ment 15 in that the S1 to S3 that are input to the noise
cancellation amount calculating means 138 are digital
values of the sound pressure level detected by the
noise/noise cancellation effect detection microphones
211 to 213. Further, the individual fan control of Embod-
iment 16 is different from the individual fan control of Em-
bodiment 15 in that the blower fan information accumu-
lated in the memory 132 is the identification numbers of
the fans 20 emitting noise that are most highly related to
the sound detected by the noise/noise cancellation effect

101 102 



EP 2 602 566 A1

53

5

10

15

20

25

30

35

40

45

50

55

detection microphones 211 to 213.
[0396] Accordingly, the individual-fan-control rota-
tion-speed determination means 134C of the blower fan
control means 174 determines the rotation speed of the
fans such that the rotation speed of the fan that is highly
related to the sound detected by the noise/noise cancel-
lation effect detection microphone with a large noise can-
cellation amount is increased, and the rotation speed of
the fan that is highly related to the sound detected by the
noise/noise cancellation effect detection microphone
with a small noise cancellation amount is reduced, on
the basis of the noise cancellation amounts calculated
by the noise cancellation amount calculating means 138
and the blower fan information stored in the memory 132.
The rotation speed of each of the fans 20A to 20C may
be determined such that the air volume obtained when
carrying out the individual fan control is the same as that
when carrying out the uniform-rotation-speed control.
[0397] For example, in the indoor unit 100 according
to Embodiment 16, assume that the fan emitting noise
that is most highly related to the sound detected by the
noise/noise cancellation effect detection microphone 211
is fan 20A, the fan emitting noise that is most highly re-
lated to the sound detected by the noise/noise cancella-
tion effect detection microphone 212 is 20C, and the fan
emitting noise that is most highly related to the sound
detected by the noise/noise cancellation effect detection
microphone 213 is fan 20B. Further, assume that the
noise cancellation amount at the noise/noise cancellation
effect detection microphone 211 is -5 dB, the noise can-
cellation amount at the noise/noise cancellation effect
detection microphone 212 is -5 dB, and the noise can-
cellation amount at the noise/noise cancellation effect
detection microphone 213 is -2 db. In the above case,
the individual-fan-control rotation-speed determination
means 134C determines the rotation speed of each fan
such that the rotation speed of the fans 20A and 20C are
increased and the rotation speed of the fan 20B is re-
duced. Since the air volume and the rotation speed have
a proportionality relation, for example, when with the con-
figuration of Fig. 57, in the case where the rotation speed
of the fans 20A and 20C are each increased by 10%, the
air volume will be the same if the rotation speed of the
fan 20B is decreased by 20%.
[0398] Note that the above-described determination
method of the rotation speed of the fans 20A to 20C is
exemplary and explanatory only. In the indoor unit 100
according to Embodiment 16, assume that the fan emit-
ting noise that is most highly related to the sound detected
by the noise/noise cancellation effect detection micro-
phone 211 is fan 20A, the fan emitting noise that is most
highly related to the sound detected by the noise/noise
cancellation effect detection microphone 212 is 20C, and
the fan emitting noise that is most highly related to the
sound detected by the noise/noise cancellation effect de-
tection microphone 213 is fan 20B. Further, assume that
the noise cancellation amount at the noise/noise cancel-
lation effect detection microphone 211 is -5 dB, the noise

cancellation amount at the noise/noise cancellation ef-
fect detection microphone 212 is -3 dB, and the noise
cancellation amount at the noise/noise cancellation ef-
fect detection microphone 213 is -2 db. In the above case,
the rotation speed of each fan may be determined such
that the rotation speed of the fan 20A is increased, the
rotation speed of the fan 20B is reduced, and the rotation
speed of the fan 20C is kept the same. That is, the rotation
speed of each fan may be determined such that the ro-
tation speed of the fan 20A that is highly related to the
noise cancellation effect detection microphone 191 hav-
ing the largest noise cancellation amount is increased,
the rotation speed of the fan 20B that is highly related to
the noise cancellation effect detection microphone 193
having the smallest noise cancellation amount is re-
duced, and the rotation speed of the fan 20C that is nei-
ther of the above is kept the same.
[0399] When an operating information signal (for ex-
ample, such as a signal for a silent mode) is input from
the remote control 280 indicating that the individual fan
control is to be carried out, by switching the SWs 135,
the rotation control signal of the uniform-rotation-speed
control is switched to the rotation control signals for the
individual fan control. These rotation control signals are
output from the controller 281 to the fans 20A to 20c. The
rotation control signals output from the controller 281 are
input to the motor drivers 282A to 282C and the fans 20A
to 20C are controlled to have rotation speeds in accord-
ance with the rotation control signals.
[0400] Here, as described above, in the case of the
indoor unit 100 according to Embodiment 16, compared
to the noise cancellation amount in the region in the vi-
cinity of the noise/noise cancellation effect detection mi-
crophone 213, the noise cancellation amount in the re-
gions in the vicinity of the noise/noise cancellation effect
detection microphones 211 and 212 are larger, in accord-
ance with the size of the crosstalk noise components
from the neighboring fan(s). Meanwhile, the noise can-
cellation amount in the region in the vicinity of the noise/
noise cancellation effect detection microphone 213 is
smaller. Now, as regards the indoor unit 100 according
to Embodiment 16 provided with plural fans 20A to 20C,
the rotation speed of the fans 20A and 20C that are emit-
ting noise that are highly related to the noise cancellation
effect detection microphones 191 and 192 having high
noise cancellation amounts are increased and the rota-
tion speed of the fan 20B that is emitting noise that is
highly related to the noise cancellation effect detection
microphone 193 having a small noise cancellation
amount is reduced.
[0401] As a result, in the indoor unit 100 according to
Embodiment 16, since the noise cancellation effect be-
comes further higher in a region with a high noise can-
cellation effect and the noise becomes smaller in a region
with a low noise cancellation effect, the noise emitted
from the entire outlet port 3 can be reduced compared
to that of an indoor unit that uses a single fan or to that
of an indoor unit that does not perform individual fan con-
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trol. Further, in the indoor unit 100 according to Embod-
iment 16, deterioration of aerodynamic performance can
be suppressed by individually controlling the rotation
speed of the plural fans 20A to 20C so that the air volume
is uniform to the air volume when uniform-rotation-speed
control is performed.
[0402] Additionally, similar to the indoor unit 100 illus-
trated in Figs. 51 and 52 of Embodiment 12, the indoor
unit 100 according to Embodiment 16 also divides the air
passage of the indoor unit 100 into a plurality of regions
such that the noise cancellation effect can be further in-
creased.
[0403] That is, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the noise emitted by each of the fans 20A
to 20C can be separated in their respective areas such
that the noise cancellation mechanism D only reduces
the noise emitted from the fan 20A, the noise cancellation
mechanism E only reduces the noise emitted from the
fan 20C, and the noise cancellation mechanism F only
reduces the noise emitted from the fan 20B. Accordingly,
the crosstalk noise components (noise emitted from the
fan(s) provided in the neighboring passage(s)) detected
by the noise/noise cancellation effect detection micro-
phones 211 to 213 become smaller.
[0404] Further, since the air passage is made close to
a duct structure, the noise is captured in one dimension.
Accordingly, the phase of the noise propagating through
the indoor unit 100 becomes uniform, and phase error
with the interfering control sound becomes small; hence,
the noise cancellation effect becomes higher still. Ac-
cordingly, in the indoor unit 100 according to Embodiment
16 as well, by dividing the air passage of the indoor unit
100 into a plurality of regions, noise can be further re-
duced compared to that of the configuration of Fig. 57.
On the other hand, even in a case in which there is a fan
provided with no noise cancellation mechanisms, a sim-
ilar effect can be obtained by reducing the rotation speed
of the fan 20 so that the noise in the region that is not
provided with any noise cancellation mechanism is re-
duced. Further, in Figs. 51 and 52, the partition plates
are inserted through the entire air passage regions; how-
ever, the partition plates may separate only a portion of
the air passages, such that only the upstream side of the
heat exchanger 50 or only the downstream side of the
heat exchanger 50 is separated, for example.
[0405] Note that in Embodiment 16, the noise/noise
cancellation effect detection microphones 211 to 213 are
disposed on the downstream side of the control speakers
181 to 183; however, the noise/noise cancellation effect
detection microphones 211 to 213 may be disposed on
the upstream side of the control speakers 181 to 183.
Additionally, in Embodiment 16, although three of each
of the control speaker, the noise/noise cancellation effect
detection microphone, and the signal processing device
are disposed, the invention is not limited to this.
[0406] Further, in Embodiment 16, although the blower
fan control means 174 is configured in the CPU 131 inside

the controller 281, it may be configured by hardware such
as a Large Scale Integration (LSI) or a Field Program-
mable Gate Array (FPGA). Furthermore, the configura-
tion of the blower fan control means 174 is not limited to
the configuration illustrated in Fig. 55.
[0407] Moreover, Embodiment 16 is configured such
that the blower fan control means 174 increases the ro-
tation speed of a fan that is emitting a noise that is highly
related to the noise cancellation effect detection micro-
phone having a high noise cancellation amount, and re-
duces the rotation speed of the fan that is emitting a noise
that is highly related to the noise/noise cancellation effect
detection microphone having a low noise cancellation
amount; however, the configuration may be such that
either one is performed.
[0408] Further, in Embodiment 16, the noise cancella-
tion amounts of the noise/noise cancellation effect de-
tection microphones 211 to 213 are used as parameters
for controlling the rotation speed of the fans; however, it
goes without saying that other parameters may be used
for controlling the rotation speed of the fan. For example,
the mean value of the sound pressure level detected by
each of the noise/noise cancellation effect detection mi-
crophones 211 to 213 may be calculated, and the rotation
speed of the fan that is emitting noise that is highly related
to the sound detected by the noise/noise cancellation
effect detection microphone with the highest mean value
of the noise pressure level may be reduced. Further, for
example, the mean value of the sound pressure level
detected by each of the noise/noise cancellation effect
detection microphones 211 to 213 may be calculated,
and the rotation speed of the fan that is emitting noise
that is highly related to the sound detected by the noise/
noise cancellation effect detection microphone with the
lowest mean value of the noise pressure level may be
increased. Naturally, both of the above may be per-
formed.
[0409] As described above, in the indoor unit 100 ac-
cording to Embodiment 16, the plural fans 20A to 20C
are disposed, and the controller 281 (more specifically,
the blower fan control means 174) that individually con-
trols the rotation speed of each of the fans 20A to 20C
is provided. The blower fan control means 174 performs
rotation speed control such that the rotation speed of a
fan that is emitting a noise that is highly related to the
noise/noise cancellation effect detection microphone
having a high noise cancellation amount, among the
noise cancellation amounts at the noise/noise cancella-
tion effect detection microphones 211 to 213, is in-
creased, and the rotation speed of the fan that is emitting
a noise that is highly related to the noise/noise cancella-
tion effect detection microphone having a low noise can-
cellation amount, among the noise cancellation amounts
at the noise/noise cancellation effect detection micro-
phones 211 to 213, is reduced. Accordingly, the noise
cancellation effect becomes further higher in a region
with a high noise cancellation amount and the noise be-
comes smaller in a region with a low noise cancellation
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amount. Thus, compared to an indoor unit that uses a
single fan having a noise cancellation mechanism with
the same configuration or to an indoor unit that does not
perform individual fan control, the noise can be further
reduced.
[0410] Further, in the indoor unit 100 according to Em-
bodiment 16, since the fan that is emitting noise that is
highly related to the noise detected by the noise/noise
cancellation effect detection microphone with a large
noise cancellation amount is specified, it is possible to
perform precise rotation speed control even if plural fans
20A to 20C that emit different sound pressure levels are
used.
[0411] Furthermore, since the blower fan control
means 174 controls the rotation speed of each of the fans
20A to 20C so that the air volume emitted from the outlet
port 3 is the same between when the individual fan control
is performed and when the uniform-rotation-speed con-
trol is performed, it is possible to reduce noise without
deteriorating the aerodynamic performance.
[0412] Further, by dividing the air passage of the indoor
unit 100 into a plurality of regions with the partition plates
90 and 90a, the noise emitted by each of the fans 20A
to 20C can be separated such that the noise cancellation
mechanism D only reduces the noise emitted from the
fan 20A, the noise cancellation mechanism E only reduc-
es the noise emitted from the fan 20C, and the noise
cancellation mechanism F only reduces the noise emitted
from the fan 20B. Accordingly, in each of the regions, the
crosstalk noise components due to the noise emitted
from the neighboring region(s) becomes smaller.
[0413]  Further, by dividing the air passage of the in-
door unit 100 into a plurality of regions with the partition
plates 90 and 90a, the air passage is made close to a
duct structure and the noise is captured in one dimension.
Accordingly, the phase of the noise propagating through
the indoor unit 100 becomes uniform, and phase error
with the interfering control sound becomes small; hence,
compared to the configuration of Fig. 57, a higher noise
cancellation effect can be obtained. On the other hand,
even in a case in which there is a region with no noise
cancellation mechanisms, a similar effect can be ob-
tained by reducing the rotation speed of the fan that is
not provided with any noise cancellation mechanism
such that the noise in the region is reduced.
[0414] Additionally, in Embodiment 16, since the noise
detection microphones 161 to 163 and the noise cancel-
lation effect detection microphones 191 to 193 are inte-
grated into the noise/noise cancellation effect detection
microphones 211 to 213, the number of microphones can
be reduced and, accordingly, the parts count is reduced;
hence, cost can be further reduced. Reference Signs List
[0415] 1 casing; 1 b rear side portion; 2 inlet port; 3
outlet port; 5 bell mouth; 5a upper portion; 5b middle por-
tion; 5c lower portion; 6 nozzle; 10 filter; 15 finger guard;
16 motor stay; 17 fixing member; 18 supporting member;
20 (20A-20C) fan; 20a rotation shaft; 21 boss; 25 impel-
ler; 30 fan motor; 50 heat exchanger; 50a symmetry line;

51 front side heat exchanger; 55 rear side heat exchang-
er; 56 fin; 57 heat transfer pipe; 58 heat exchanger fitting;
70 horizontal vane; 90 partition plate; 90a partition plate;
100 indoor unit; 110 front side drain pan; 111 drainage
channel; 111a tongue portion; 115 rear side drain pan;
116 connecting port; 117 drain hose; 121 multiplier; 122
adder; 123 delay element; 124 multiplier; 130 input unit;
131 CPU; 132 memory; 133 uniform-rotation-speed de-
termination means; 134 (134A, 134B, 134C) individual-
fan-control rotation-speed determination means; 135
SW; 136 averaging means; 137 coherence computing
means; 138 noise cancellation amount calculating
means; 139 pre-control sound-pressure-level storage
means; 140 difference device; 151 microphone amplifier;
152 A/D converter; 153 weighting means; 154 D/A con-
verter; 155 amplifier; 158, 160 FIR filter; 159 LMS algo-
rithm; 161-163 noise detection microphone; 171-174
blower fan control means; 181-183 control speaker;
191-193 noise cancellation effect detection microphone;
201-208 signal processing device; 211-213 noise/noise
cancellation effect detection microphone; 270 wall mem-
ber; 280 remote control; 281 controller; 282A-282C motor
driver.

Claims

1. An air-conditioning apparatus, comprising:

a casing formed with an inlet port in an upper
portion thereof and with an outlet port on a front
lower portion thereof;
a plurality of blower fans provided in parallel on
a downstream side of the inlet port in the casing;
a heat exchanger provided on a downstream
side of the fans and on an upstream side of the
outlet port, the heat exchanger exchanging heat
between air that has been blown out from the
fans and a refrigerant;
a noise detection device detecting noise emitted
from the fans;
a control sound output device outputting a con-
trol sound that reduces the noise;
a noise cancellation effect detection device de-
tecting a noise cancellation effect of the control
sound;
a control sound generation device making the
control sound output device output the control
sound on the basis of detection results of the
noise detection device and the noise cancella-
tion effect detection device; and
a controller performing individual rotation speed
control for the plurality of fans,
wherein, the controller controls at least one ro-
tation speed of the plurality of fans on the basis
of a noise cancellation effect at a time when the
control sound is interfered with the noise emitted
from the fans.
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2. The air-conditioning apparatus of claim 1, wherein,
on the basis of the noise cancellation effect detected
by the noise cancellation effect detection device, the
controller changes the rotation speed depending on
a relevance between a sound detected by the noise
cancellation effect detection device and the fan.

3. The air-conditioning apparatus of claim 2, wherein
the controller performs at least either one of rotation
speed control that increases the rotation speed of
one of the fans that is emitting noise that is most
highly related to the sound detected by the noise
cancellation effect detection device that has detect-
ed a higher noise cancellation effect and rotation
speed control that reduces the rotation speed of one
of the fans that is emitting noise that is most unrelated
to the sound detected by the noise cancellation effect
detection device.

4. The air-conditioning apparatus of claim 2 or 3,
wherein the controller performs rotation speed con-
trol such that the rotation speed of one of the fans
that is emitting noise that is most highly related to
the sound detected by the noise cancellation effect
detection device that has detected a low noise can-
cellation effect is reduced.

5. The air-conditioning apparatus of claim 2, compris-
ing a plurality of the noise cancellation effect detec-
tion devices, wherein, on the basis of sound pressure
levels detected by the noise cancellation effect de-
tection devices, the controller performs at least either
one of rotation speed control that increases the ro-
tation speed of one of the fans that is emitting noise
that is most highly related to the sound detected by
one of the noise cancellation effect detection devices
that has detected a lowest sound pressure level and
rotation speed control that reduces the rotation
speed of one of the fans that is emitting noise that
is most highly related to the sound detected by one
of the noise cancellation effect detection devices that
has detected a highest sound pressure level.

6. The air-conditioning apparatus of claim 2, compris-
ing a plurality of the noise detection devices and a
plurality of the noise cancellation effect detection de-
vices,
wherein, the controller calculates coherence values
between detection values of the noise detection de-
vices and detection values of the noise cancellation
effect detection devices and performs at least either
one of rotation speed control that increases the ro-
tation speed of one of the fans that is emitting noise
that is most highly related to the sound detected by
one of the noise cancellation effect detection devices
that has a largest coherence value and rotation
speed control that reduces the rotation speed of one
of the fans that is emitting noise that is most highly

related to the sound detected by one of the noise
cancellation effect detection devices that has a
smallest coherence value.

7. The air-conditioning apparatus of claim 1 or 2,
wherein the controller further comprises a memory
that memorizes at least one of the fans that is closer
in distance to the noise cancellation effect detection
device and performs at least either one of rotation
speed control that increases the rotation speed of
the fan, being memorized in the memory, that is clos-
er in distance to the noise cancellation effect detec-
tion device and rotation speed control that reduces
the rotation speed of one or some of the fans other
than the fan, being memorized in the memory, that
is closer in distance to the noise cancellation effect
detection device.

8. The air-conditioning apparatus of claim 1 or 2,
wherein the controlled further comprises a memory
that memorizes at least one of the fans that is close
in distance to the noise cancellation effect detection
device and performs at least either one of rotation
speed control that reduces the rotation speed of the
fan that is close in distance to the noise cancellation
effect detection device that has detected a higher
sound pressure level and rotation speed control that
increases the rotation speed of the fan that is close
in distance to the noise cancellation effect detection
device that has detected a low sound pressure level.

9. The air-conditioning apparatus of claim 1 or 2,
wherein the controller further comprises a memory
that memorizes each fan that is closer in distance to
the corresponding noise cancellation effect detec-
tion device, calculates a coherence value between
a detection value of each noise detection device and
a detection value of the corresponding noise cancel-
lation effect detection device, and performs at least
either one of rotation speed control that reduces the
rotation speed of the fan that is closer in distance to
the noise cancellation effect detection device that
has a small coherence value and rotation speed con-
trol that increases the rotation speed of the fan that
is closer in distance to the noise cancellation effect
detection device that has a large coherence value.

10. The air-conditioning apparatus of any one of claims
1 to 9, wherein an inside of the casing is divided into
a plurality of regions by means of a partition plate.

11. The air-conditioning apparatus of claim 10, wherein,
when the individual rotation speed control for the plu-
rality of fans is performed, the controller performs
rotation speed control such that one or some of the
fans provided in one or some of the regions, among
the plurality of regions, that are not provided with the
noise cancellation effect detection device is reduced.
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12. The air-conditioning apparatus of claim 10 or 11,
wherein, when the individual rotation speed control
of the plurality of fans is performed, the controller
performs rotation speed control such that one or
some of the fans provided in one or some of the
regions, among the plurality of regions, that are pro-
vided with the noise cancellation effect detection de-
vice is increased.

13. The air-conditioning apparatus of any one of claims
1 to 12, wherein, when the individual rotation speed
control of the plurality of fans is performed, the con-
troller performs the individual rotation speed control
of the plurality of fans such that an air volume is sim-
ilar to the air volume before execution of the rotation
speed control.

14. An air-conditioning apparatus, comprising:

a casing formed with an inlet port in an upper
portion thereof and with an outlet port on a front
lower portion thereof;
a plurality of blower fans provided in parallel on
a downstream side of the inlet port in the casing;
a heat exchanger provided on a downstream
side of the fans and on an upstream side of the
outlet port, the heat exchanger exchanging heat
between air that has been blown out from the
fans and a refrigerant;
a control sound output device outputting a con-
trol sound that reduces noise emitted from the
fans;
a noise/noise cancellation effect detection de-
vice detecting the noise, the noise/noise cancel-
lation effect detection device detecting a noise
cancellation effect of the control sound;
a control sound generation device making the
control sound output device output the control
sound on the basis of a detection result of the
noise/noise cancellation effect detection device;
and
a controller performing individual rotation speed
control for the plurality of fans,
wherein, the controller controls at least one ro-
tation speed of the plurality of fans on the basis
of a noise cancellation effect at a time when the
control sound is interfered with the noise emitted
from the fans.

15. The air-conditioning apparatus of claim 14, wherein,
on the basis of the noise cancellation effect detected
by the noise/noise cancellation effect detection de-
vice, the controller changes the rotation speed de-
pending on a relevance between a sound detected
by the noise/noise cancellation effect detection de-
vice and the fans.

16. The air-conditioning apparatus of claim 15, wherein

the controller performs at least either one of rotation
speed control that increases the rotation speed of
one of the fans that is emitting noise that is most
highly related to the sound detected by the noise/
noise cancellation effect detection device that has
detected a higher noise cancellation effect and rota-
tion speed control that reduces the rotation speed of
one of the fans that is emitting noise that is most
unrelated to the sound detected by the noise/noise
cancellation effect detection device.

17. The air-conditioning apparatus of claim 15 or 16,
wherein the controller performs rotation speed con-
trol such that the rotation speed of one of the fans
that is emitting noise that is most highly related to
the sound detected by the noise/noise cancellation
effect detection device that has detected a low noise
cancellation effect is reduced.

18. The air-conditioning apparatus of claim 15, compris-
ing a plurality of the noise/noise cancellation effect
detection devices, wherein, on the basis of sound
pressure levels detected by the noise/noise cancel-
lation effect detection devices, the controller per-
forms at least either one of rotation speed control
that increases the rotation speed of one of the fans
that is emitting noise that is most highly related to
the sound detected by a noise/noise cancellation ef-
fect detection device that has detected a lowest
sound pressure level and rotation speed control that
reduces the rotation speed of one of the fans that is
emitting noise that is most highly related to the sound
detected by a noise/noise cancellation effect detec-
tion device that has detected a highest sound pres-
sure level.

19. The air-conditioning apparatus of claim 14 or 15,
wherein the controller further comprises a memory
that memorizes at least one of the fans that is close
in distance to the noise/noise cancellation effect de-
tection device and performs at least either one of
rotation speed control that increases the rotation
speed of the fan, being memorized in the memory,
that is close in distance to the noise/noise cancella-
tion effect detection device and rotation speed con-
trol that reduces the rotation speed of one or some
of the fans other than the fan, being memorized in
the memory, that is close in distance to the noise/
noise cancellation effect detection device.

20. The air-conditioning apparatus of claim 14 or 15,
wherein the controller further comprises a memory
that memorizes at least one of the fans that is close
in distance to the noise/noise cancellation effect de-
tection device and performs at least either one of
rotation speed control that reduces the rotation
speed of the fan that is close in distance to the noise/
noise cancellation effect detection device that has

111 112 



EP 2 602 566 A1

58

5

10

15

20

25

30

35

40

45

50

55

detected a higher sound pressure level and rotation
speed control that increases the rotation speed of
the fan that is close in distance to the noise/noise
cancellation effect detection device that has detect-
ed a low sound pressure level.

21. The air-conditioning apparatus of any one of claims
14 to 20, wherein an inside of the casing is divided
into a plurality of regions by means of a partition
plate.

22.  The air-conditioning apparatus of claim 21, wherein,
when performing the individual rotation speed con-
trol for the plurality of fans, the controller performs
rotation speed control such that one or some of the
fans provided in one or some of the regions, among
the plurality of regions, that are not provided with the
noise/noise cancellation effect detection device is re-
duced.

23. The air-conditioning apparatus of claim 21 or 22,
wherein, when performing the individual rotation
speed control for the plurality of fans, the controller
performs rotation speed control such that one or
some of the fans provided in one or some of the
regions, among the plurality of regions, that are pro-
vided with the noise/noise cancellation effect detec-
tion device is increased.

24. The air-conditioning apparatus of any one of claims
14 to 23, wherein, when performing the individual
rotation speed control for the plurality of fans, the
controller performs the individual rotation speed con-
trol for the plurality of fans such that an air volume
is similar to the air volume before execution of the
rotation speed control.

25. An air-conditioning apparatus, comprising:

a casing formed with an inlet port in an upper
portion thereof and with an outlet port on a front
lower portion thereof;
a plurality of blower fans provided in parallel on
a downstream side of the inlet port in the casing;
a heat exchanger provided on a downstream
side of the fans and on an upstream side of the
outlet port, the heat exchanger exchanging heat
between air that has been blown out from the
fans and a refrigerant;
a noise detection device detecting noise emitted
from the fans;
a control sound output device outputting a con-
trol sound that reduces the noise;
a noise cancellation effect detection device de-
tecting a noise cancellation effect of the control
sound;
a control sound generation device making the
control sound output device output the control

sound on the basis of detection results of the
noise detection device and the noise cancella-
tion effect detection device; and
a controller performing individual rotation speed
control for the plurality of fans,
wherein, the controller performs at least either
one of rotation speed control that increases ro-
tation speed of the fans that are disposed at two
ends of the casing and rotation speed control
that reduces the rotation speed of one or some
of the fans other than the fans that are disposed
at the two ends of the casing.

26. The air-conditioning apparatus of claim 25, wherein
an inside of the casing is divided into a plurality of
regions by means of a partition plate.

27. The air-conditioning apparatus of claim 26, wherein,
when performing the individual rotation speed con-
trol for the plurality of fans, the controller performs
rotation speed control such that one or some of the
fans provided in one or some of the regions, among
the plurality of regions, that are not provided with the
noise cancellation effect detection device is reduced.

28. The air-conditioning apparatus of claim 26 or 27,
wherein, when performing the individual rotation
speed control of the plurality of fans, the controller
performs rotation speed control such that one or
some of the fans provided in one or some of the
regions, among the plurality of regions, that are pro-
vided with the noise cancellation effect detection de-
vice is increased.

29. The air-conditioning apparatus of any one of claims
25 to 28, wherein, when performing the individual
rotation speed control of the plurality of fans, the con-
troller performs the individual rotation speed control
for the plurality of fans such that an air volume is
similar to the air volume before execution of the ro-
tation speed control.

30. An air-conditioning apparatus, comprising:

a casing formed with an inlet port in an upper
portion thereof and with an outlet port on a front
lower portion thereof;
a plurality of blower fans provided in parallel on
a downstream side of the inlet port in the casing;
a heat exchanger provided on a downstream
side of the fans and on an upstream side of the
outlet port, the heat exchanger exchanging heat
between air that has been blown out from the
fans and a refrigerant;
a control sound output device outputting a con-
trol sound that reduces noise emitted from the
fans;
a noise/noise cancellation effect detection de-
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vice detecting the noise, the noise/noise cancel-
lation effect detection device detecting a noise
cancellation effect of the control sound;
a control sound generation device making the
control sound output device output the control
sound on the basis of a detection result of the
noise/noise cancellation effect detection device;
and
a controller performing individual rotation speed
control for the plurality of fans,
wherein, the controller performs at least either
one of rotation speed control that increases ro-
tation speed of the fans that are disposed at two
ends of the casing and rotation speed control
that reduces the rotation speed of one or some
of the fans other than the fans that are disposed
at the two ends of the casing.

31. The air-conditioning apparatus of claim 30, wherein
an inside of the casing is divided into a plurality of
regions by means of a partition plate.

32. The air-conditioning apparatus of claim 31, wherein,
when performing the individual rotation speed con-
trol of the plurality of fans, the controller performs
rotation speed control such that one or some of the
fans provided in one or some of the regions, among
the plurality of regions, that are not provided with the
noise/noise cancellation effect detection device is re-
duced.

33. The air-conditioning apparatus of claim 31 or 32,
wherein, when performing the individual rotation
speed control of the plurality of fans, the controller
performs rotation speed control such that one or
some of the fans provided in one or some of the
regions, among the plurality of regions, that are pro-
vided with the noise/noise cancellation effect detec-
tion device is increased.

34. The air-conditioning apparatus of any one of claims
30 to 33, wherein, when performing the individual
rotation speed control of the plurality of fans, the con-
troller performs the individual rotation speed control
for the plurality of fans such that an air volume is
similar to the air volume before execution of the ro-
tation speed control.
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