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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to an outdoor unit
and an air conditioner having the same.

2. Description of the Related Art

[0002] One type of air conditioners for conditioning air
is a separate-type one which includes: an outdoor unit
installed outdoors; an indoor unit installed indoors; and
a refrigerant pipe that connects the outdoor unit to the
indoor unit. Many separate-type air conditioners are, for
example, installed in buildings for business purposes,
and perform cooling operation all the year round.
[0003] Since the outdoor unit of such a separate-type
air conditioner is installed outdoors, winter-time cooling
operation of the outdoor unit is more likely to become
unstable when outside air temperature is low. For exam-
ple, when outside air temperature decreases, the con-
densation temperature of the refrigerant in an outdoor
heat exchanger included in the outdoor unit becomes
lower, and the condensation pressure of the refrigerant
therein accordingly becomes lower, under the influence
of wind which blows against the outdoor unit. This result-
antly leads to a decrease in the heat exchange efficiency
of the outdoor heat exchanger, and instability of the cool-
ing operation of the outdoor unit. This unstable operation
is highly likely to occur particularly when outside air tem-
perature is less than a threshold temperature (for exam-
ple, -5 °C).

[0004] With this taken into consideration, a windbreak
for restricting airflow is usually provided to air inlets and
outlets of the outdoor unit in order to inhibit the decrease
in the heat exchange efficiency of the outdoor heat ex-
changer even when the outside air temperature is less
than the threshold temperature (for example, -5 °C). The
configuration in which the windbreak is provided to the
outdoor unit, however, means that the windbreak always
restricts the airflow. When, therefore, the outside air tem-
perature is not less than the threshold temperature (for
example, -5 °C), this configuration decreases the heat
exchange efficiency of the outdoor heat exchanger dur-
ing cooling and heating operations.

[0005] Against this background, there has been a pro-
posal to provide a wind deflector and an air outlet hood,
which have a function of deflecting airflow, to air inlets
and an air outlet of the outdoor unit for the purpose of
inhibiting a decrease in the heat exchange efficiency of
the outdoor heat exchanger no matter what the outside
air temperature is (for example, see JP2013-533457A1).
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Prior Art Document(s)
Patent Literature(s)

[0006] Patent Literature 1: JP2013-533457A1 (FIGS.
10 and 15A)

SUMMARY OF THE INVENTION

[0007] It has however been demanded that the con-
ventional air conditioner disclosed in Patent Literature 1
could be less affected by wind and snow as discussed
below.

[0008] As is often the case with cold areas, mountain-
ous areas and the like (hereinafter referred to as "cold
areas and the like"), strong wind blows and relatively
heavy snow falls in cold seasons such as winter. In a
case where the conventional air conditioner disclosed in
Patent Literature 1 is used in cold areas and the like,
there is high likelihood that strong wind blows against the
outdoor unit in windy days and snow piles up in the air
inlets and air outlet of the outdoor unit in snowy days.
[0009] The outdoor unit is designed to adjust the
amount of outside air to be sucked into the outdoor unit
(outside air suction amount) by controlling the rotational
speed of the built-in outdoor fan, thus to stabilize the heat
exchange efficiency of the outdoor heat exchanger, and
thereby to control the temperature of the air conditioner
as a whole.

[0010] In a case where, however, strong wind blows
against the outdoor unit, a more-than-expected amount
of external air (outside air), which exceeds an adjusted
amount expected from control of the rotational speed of
the outdoor fan, to enter the inside of the outdoor unit.
Furthermore, since snow piling up in the air inlets and air
outlet of the outdoor unit hinders suction of outside air,
there is likelihood that only an amount of outside air,
which is less than the adjusted amount expected from
the control of the rotational speed of the outdoor fan, is
sucked into the outdoor unit.

[0011] Inthese cases, therefore, the outdoor unit may
have a problem that: the adjustment of the outside air
suction amount by the outdoor fan is hindered; and in the
outdoor heat exchanger, the condensation temperature
and condensation pressure of the refrigerant thus de-
creases, and the heat exchange efficiency accordingly
decreases. This is highly likely to make the cooling op-
eration of the outdoor unit unstable, and to hinder the
otherwise appropriate overall temperature control of the
air conditioner. Against this background, it has been de-
manded that the conventional air conditioner disclosed
in Patent Literature 1 could be less affected by wind and
snow as discussed below.

[0012] The present invention has been made to solve
the above problems and makes it an object thereof to
provide an air conditioner which is less affected by wind
and snow.

[0013] For the purpose of achieving the above object,
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the present invention is an outdoor unit which includes:
a cabinet in which at least one air inlet and at least one
air outlet are formed; a heat exchanger arranged inside
the cabinet; an air inlet hood that covers the air inlet; and
an air outlet hood that covers the air outlet. The air inlet
hoodincludes: afacing panel arranged facing the airinlet;
an upper surface panel arranged on an upper surface of
a part between the air inlet and the facing panel; and/or
two side panels arranged respectively on two side sur-
faces ofthe partbetween the airinletand the facing panel.
A lower surface air intake hole is provided to a lower
surface of the part between the air inlet and the facing
panel. A side surface air intake hole is provided to at least
one of the two side panels. The present invention is also
an air conditioner having the outdoor unit.

[0014] The other components will be described later.

[0015] Accordingtothe presentinvention, itis possible
to provide an air conditioner which is less affected by
wind and snow.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

FIG. 1 is a diagram of an overall configuration of an
air conditioner according to an embodiment;

FIG. 2 is a diagram of a refrigeration cycle configu-
ration of the air conditioner according to the embod-
iment;

FIG. 3A is a front view of an outdoor unit according
to the embodiment;

FIG. 3B is a left side view of the outdoor unit accord-
ing to the embodiment;

FIG. 3C is a rear view of the outdoor unit according
to the embodiment;

FIG. 4A is a front view of a cabinet of the outdoor
unit according to the embodiment;

FIG. 4B is a left side view of the cabinet of the outdoor
unit according to the embodiment;

FIG. 4C is a rear view of the cabinet of the outdoor
unit according to the embodiment;

FIG. 5 is a perspective view of an air inlet hood of
the outdoor unit according to the embodiment;

FIG. 6 is a perspective view of an air outlet hood of
the outdoor unit according to the embodiment;
FIGS. 7A and 7B are diagrams (1) for explaining how
dampers of the outdoor unit according to the embod-
iment work;

FIGS. 8A and 8B are diagrams (2) for explaining how
the dampers of the outdoor unit according to the em-
bodiment work; and

FIG. 9 is a rear view of the outdoor unit to which air
inlet hoods of a modification are attached.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0017] An embodiment of the present invention (here-
inafterreferred to as an "embodiment") will be hereinafter
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described in detail with reference to the accompanying
drawings. It should be noted that each drawing is sche-
matic sufficiently to make the present invention fully un-
derstood. The present invention is not limited to shown
examples alone. Components which are common or sim-
ilar throughout the drawings will be denoted by the same
reference signs, and descriptions for such components
will be omitted.

[Embodiment]

[0018] The embodimentintends to: provide an outdoor
unit with the following points taken into consideration;
and an air conditioner having the same.

(1) The embodiment intends to provide: the outdoor
unit which is capable of excellently controlling an
amount of outside air to be sucked in by outdoor
fans; and the air conditioner having the same.

For example, the conventional air conditioner dis-
closed in Patent Literature 1 (Japanese Patent
Translation Publication No. 2013-533457) includes
the wind deflector attached to the air inlets of the
outdoor unit, and an opening is provided to an upper
surface of the wind deflector, as shown in FIG. 10 of
Patent Literature 1. The conventional air conditioner,
therefore, has a problem that when snow falls, snow
is likely to pile up on the opening of the wind deflector,
or snow is likely to go through the opening of the
wind deflector to adhere to the outdoor heat ex-
changer arranged inside the wind deflector. When
these occur, snow hinders the outdoor fan from suck-
ing external air (outside air), and the amount of out-
side air to be sucked in by the outdoor fan is accord-
ingly less than the adjusted amount which is expect-
ed from the control of the rotational speed of the out-
door fan. Furthermore, the conventional air condi-
tioner disclosed in Patent Literature 1, for example,
includes no means for removing snow which piles
up in the air outlet of the air outlet hood. The con-
ventional air conditioner, therefore, has a problem
that snow is likely to remain in the air outlet of the air
outlet hood. When this occurs, snow partially oc-
cludes the flow path of the outside air, and the
amount of outside air to be sucked in by the outdoor
fanis less than the adjusted amount which is expect-
ed from the control of the rotational speed of the out-
door fan. With these taken into consideration, the
present embodiment intends to provide: the outdoor
unit which is capable of excellently controlling the
amount of outside air to be sucked in by the outdoor
fan; and the air conditioner having the same.

(2) The embodiment intends to provide: an outdoor
unit with smaller-sized hoods; and the air conditioner
having the same.

[0019] For example, the conventional air conditioner
disclosed in Patent Literature 1 is provided, for example,
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with awind deflector-integrated air outlet hood which cov-
ers the air inlets and the air outlet of the outdoor unit, as
shown in FIG. 15A. This makes it possible for the con-
ventional air conditioner to obtain anti-snow effect. Be-
cause of the configuration shown in FIG. 15A in Patent
Literature 1, the conventional air conditioner requires an
opening in a lower surface of the wind deflector to be
larger in size in order to prevent a decrease in the heat
exchange efficiency of the outdoor heat exchanger both
in summer-time cooling operations and in winter-time
heating operations. This accordingly makes the wind de-
flector-integrated air outlet hood larger in size. The out-
door unit of the air conditioner having the configuration
shown in FIG. 15A in Patent Literature 1, therefore, is
larger in size, and needs to secure a wider place where
to install the outdoor unit. With these taken into consid-
eration, the embodiment intends to provide the outdoor
unit with the smaller-sized hoods; and the air conditioner
having the same.

<Configuration of Air Conditioner>

[0020] Referring to FIGS. 1 and 2, descriptions will be
hereinbelow provided for a configuration of the air con-
ditioner according to the embodiment. FIG. 1is a diagram
of an overall configuration of the air conditioner. FIG. 2
is a diagram of a refrigeration cycle configuration of the
air conditioner.

[0021] As shown in FIG. 1, the air conditioner 1 in-
cludes: an outdoor unit 2; an indoor unit 3; a refrigerant
pipe 4 connecting the outdoor unit 2 and the indoor unit
3. Multiple outdoor units 2 and multiple indoor units 3
may be provided to the air conditioner 1. The air condi-
tioner 1 is capable of performing cooling operation and
heating operation because the outdoor unit 2 and the
indoor unit 3 form the refrigeration cycle.

[0022] Asshownin FIG. 2, the outdoor unit 2 includes:
a compressor 5 for compressing refrigerant; a four-way
valve 6 for reversing the flow of the refrigerant between
the cooling operation and the heating operation; an out-
door heat exchanger 7 for making heat pass between
the refrigerant and outside air; an outdoor fan 8 for send-
ing the outside air to the outdoor heat exchanger 7; and
an outdoor expansion valve 9 for expanding the refriger-
ant by decompression.

[0023] The indoor unit 3 includes: an indoor heat ex-
changer 10 for making heat pass between the refrigerant
and indoor air; an indoor fan 11 for sending the indoor
air to the indoor heat exchanger 10; and an outdoor ex-
pansion valve 9 for expanding the refrigerant by decom-
pression.

[0024] The outdoor unit 2 and the indoor unit 3 are
connected by: a gas refrigerant pipe 4ain which gaseous
refrigerant (hereinafter referred to simply as "gas refrig-
erant") flows; and a liquid refrigerant pipe 4b in which
liquefied refrigerant (hereinafter referred to simply as "lig-
uid refrigerant") flows. The outdoor unit 2 includes: a lig-
uid check valve 15 provided to a part of the outdoor unit
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2 to which the liquid refrigerant pipe 4b is connected; and
a gas check valve 16 provided to a part of the outdoor
unit 2 to which the gas refrigerant pipe 4a is connected.
[0025] For the cooling operation, the air conditioner 1
works as follows.

[0026] To begin with, in the outdoor unit 2, the com-
pressor 5 compresses the gas refrigerant. Thus, the gas
refrigerant becomes high in temperature and in pressure.
The compressor 5 discharges the high-temperature high-
pressure gasrefrigerantto the four-way valve 6. The four-
way valve 6 makes the high-temperature high-pressure
gas refrigerant flow to the outdoor heat exchanger 7.
[0027] After flowing into the outdoor heat exchanger
7,the high-temperature high-pressure gas refrigerant ex-
changes heat with the outside air which is sent by the
outdoor fan 8. Thus, the high-temperature high-pressure
gas refrigerant is condensed into the liquid refrigerant.
The outdoor unit 2 makes the liquid refrigerant flow to
the indoor unit 3 via the liquid refrigerant pipe 4b.
[0028] In the indoor unit 3, the liquid refrigerant flows
into an indoor expansion valve 12. The indoor expansion
valve 12 expands the liquid refrigerant by decompressing
the liquid refrigerant to a predetermined pressure. Thus,
the liquid refrigerant turns into a low-temperature low-
pressure gas-liquid two-phase refrigerant which is a mix-
ture of the gas refrigerant and the liquid refrigerant. The
low-temperature low-pressure gas-liquid two-phase re-
frigerant flows from the indoor expansion valve 12 to the
indoor heat exchanger 10.

[0029] After flowing into the indoor heat exchanger 10,
the low-temperature low-pressure gas-liquid two-phase
refrigerant exchanges heat with the indoor air which is
sent by the indoor fan 11. Thus, the indoor air is cooled.
Meanwhile, the gas-liquid two-phase refrigerant evapo-
rates into the gas refrigerant by heat absorption. The in-
door unit 3 discharges the cooled indoor air to the inside
of the room, and thereby cools the inside of the room. In
addition, the indoor unit 3 makes the gas refrigerant flow
to the outdoor unit 2 via the gas refrigerant pipe 4a. In
the outdoor unit 2, the four-way valve 6 makes the gas
refrigerant flow to the compressor 5.

[0030] Thereafter, the outdoor unit 2 and the indoor
unit 3 repeat the same respective actions as discussed
above.

[0031] On the other hand, for the heating operation,
the air conditioner 1 works as follows.

[0032] To begin with, in the outdoor unit 2, the com-
pressor 5 compresses the gas refrigerant. Thus, the gas
refrigerant becomes high in temperature and in pressure.
The compressor 5 discharges the high-temperature high-
pressure gasrefrigerantto the four-way valve 6. The four-
way valve 6 makes the high-temperature high-pressure
gas refrigerant flow to the indoor unit 3 via the gas refrig-
erant pipe 4a. In other words, for the heating operation,
the four-way valve 6 makes the gas refrigerant flow in a
direction reverse to the direction in which the four-way
valve 6 makes the gas refrigerant flow for the cooling
operation.
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[0033] In the indoor unit 3, the high-temperature high-
pressure gas refrigerant flows into the indoor heat ex-
changer 10. After flowing into the indoor heat exchanger
10, the high-temperature high-pressure gas refrigerant
exchanges heat with the indoor air which is sent by the
indoor fan 11. Thus, the indoor air is heated. Meanwhile,
the high-temperature high-pressure gas refrigerant is
condensed into the liquid refrigerant by condensation.
The indoor unit 3 discharges the heated indoor air to the
inside of the room, and thereby heats the inside of the
room. In addition, the indoor unit 3 makes the liquid re-
frigerant flow to the outdoor unit 2 via the liquid refrigerant
pipe 4b.

[0034] In the outdoor unit 2, the liquid refrigerant flows
into the outdoor expansion valve 9. The outdoor expan-
sion valve 9 expands the liquid refrigerant by decom-
pressing the liquid refrigerant to a predetermined pres-
sure. Thus, the liquid refrigerant turns into the low-tem-
perature low-pressure gas-liquid two-phase refrigerant.
The low-temperature low-pressure gas-liquid two-phase
refrigerant flows from the outdoor expansion valve 9 to
the outdoor heat exchanger 7.

[0035] After flowing into the outdoor heat exchanger
7, the low-temperature low-pressure gas-liquid two-
phase refrigerant exchanges heat with the outside air
which is sent by the outdoor fan 8. Thus, the gas-liquid
two-phase refrigerant evaporates into the gas refrigerant
by heat absorption. The outdoor unit 2 makes the gas
refrigerant flow from the outdoor heat exchanger 7 to the
four-way valve 6. The four-way valve 6 makes the gas
refrigerant flow to the compressor 5.

[0036] Thereafter, the outdoor unit 2 and the indoor
unit 3 repeat the same respective actions as discussed
above.

<Configuration of Outdoor Unit>
(Configuration of Outdoor Unit)

[0037] Referringto FIGS. 3A, 3B and 3C, descriptions
will be hereinbelow provided for an overall configuration
of the outdoor unit 2. FIGS. 3A, 3B and 3C are a front
view, a left side view and a rear view of the outdoor unit 2.
[0038] As shown in FIGS. 3A, 3B and 3C, the outdoor
unit 2 includes a box-shaped cabinet 20, an air inlet hood
41, and an air outlet hood 42.

[0039] The airinlet hood 41 is a member which covers
an airinlet 31 (see FIGS. 4B and 4C) which are provided
to the cabinet 20.

[0040] Theairoutlethood 42isamemberwhich covers
air outlets 32 (see FIGS. 4A and 4C) which are provided
to the cabinet 20.

[0041] In the embodiment, three air inlet hoods 41a,
41b, 41c and a single air outlet hood 42 are attached to
the cabinet 20. Detailed configurations of the air inlet
hoods 41a, 41b, 41c and the air outlet hood 42 will be
discussed later.
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(Configuration of Cabinet)

[0042] Referringto FIGS. 4A, 4B and 4C, descriptions
will be hereinbelow provided for a configuration of the
cabinet 20. FIGS. 4A, 4B and 4C are a front view, a left
side view and a rear view of the cabinet 20, respectively.
[0043] As shown in FIGS. 4A and 4C, in the embodi-
ment, the cabinet 20 has a structure in which: a main
body portion of the cabinet 20 is substantially shaped like
a quadrangular prism which is wide in the left-right direc-
tion; and two air outlets 32 project toward an upper sur-
face of the main body portion.

[0044] The compressor 5, the four-way valve 6, the
outdoor heat exchanger 7 and the outdoor expansion
valve 9 are arranged inside the main body portion of the
cabinet 20 (for each component, see FIG. 2).

[0045] Furthermore, the outdoor fan 8 is arranged in-
side each of the air outlets 32. Incidentally, in the em-
bodiment, the number of air outlets 32 is two. The number
of air outlets 32, nevertheless, may be changed depend-
ing on operation.

[0046] A front panel 21, a left side panel 22a, a right
side panel 22b, and a rear (back) panel 23 are arranged
on the front surface, the left side surface, the right side
surface and the rear surface of the cabinet 20.

[0047] As shown in FIG. 4A, the front panel 21 has a
flat surface, and the overall shape of the front panel 21
is rectangular.

[0048] AsshowninFIG. 4B, the left side panel 22a has
a structure in which a rectangular air inlet 31a is formed
in a rectangular flat surface. Like the left side panel 22a
of the cabinet 20, the right side panel 22b has a structure
in which, although not shown a rectangular air inlet 31b
is formed in a rectangular flat surface. The structures of
the left and right side panels 22a, 22b are symmetrical
with the front and rear (back) panels 21, 23 interposed
between the left and right side panels 22a, 22b. The left
and right side panels 22a, 22b have the same size.
[0049] As shown in FIG. 4C, the rear (back) panel 23
has a structure in which a rectangular air inlet 31c is
formed in a rectangular flat surface.

[0050] Thereinafter, when the left and right side panels
22a, 22b are generically mentioned, each of them will be
referred to as a "side panel 22." Furthermore, when the
airinlets 31a, 31b, 31c are generically mentioned, each
of them will be referred to as an "air inlet 31."

[0051] The outdoor heat exchanger 7 is arranged in-
side the cabinet 20. The outdoor heat exchanger 7 is
exposed to the outside via the air inlets 31a, 31b, 31c.
[0052] It should be noted that in the embodiment, the
shapes of the air inlets 31a, 31b, 31c are rectangular.
The shapes of the air inlets 31a, 31b, 31c, nevertheless,
are not limited to rectangular, and may be changed de-
pending on operation.

[0053] Moreover, inthe embodiment, the number of air
inlets 31 is three: the air inlets 31a, 31b, 31c. The number
of airinlets 31, however, may be changed depending on
operation. To put it specifically, one of the air inlets 31
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may not be provided to the cabinet 20. One of the air
inlets 31 may be divided into multiple inlets. An additional
air inlet 31 may be provided to the cabinet 20. For exam-
ple, the number of air inlets 31 may be changed to two
by providing only the air inlets 31a, 31b, but no air inlet
31c, to the cabinet 20. Otherwise, the number of air inlets
31 may be changed to one by providing only the air inlet
31c, but neitherofthe airinlets 31a, 31b, to the cabinet 20.
[0054] An upper portion of the cabinet 20 has a struc-
ture in which the two air outlets 32 project toward the flat
upper surface of the cabinet 20.

[0055] A lower portion of the cabinet 20 has a structure
in which part of the cabinet 20 touches the ground (see
FIG. 3B). This reduces the contact area of the cabinet
20 with the ground, and makes the cabinet 20 less likely
to corrode.

(Configuration of Air Inlet Hoods)

[0056] Referring to FIG. 5, descriptions will be herein-
below provided for the configuration of the air inlet hoods
41. FIG. 5 is a perspective view of one air inlet hood 41
from diagonally below. Here, the air inlet hood 41a to be
attached to the left side panel 22a (see FIGS. 3A, 3B and
3C) will be cited as an example of the air inlet hood 41,
and the configuration of the air inlet hoods 41 will be
discussed using the air inlet hood 41a.

[0057] It should be noted that in the embodiment, the
air inlet hood 41b (see FIGS. 3A and 3C) to be attached
to the right side panel 22b (see FIGS. 3A and 3C) has
the same structure and size as the air inlet hood 41a.
Meanwhile, the air inlet hood 41c (see FIGS. 3B and 3C)
to be attached to the rear (back) panel 23 has the same
structure as the air inlet hoods 41a, 41b, but is different
from the air inlet hoods 41a, 41b in that the transverse
width of the air inlet hood 41c is changed from the trans-
verse width of the air inlet hoods 41a, 41b in order to be
fit for the air inlet 31c (see FIG. 3C) formed in the rear
(back) panel 23.

[0058] As shown in FIG. 5, each air inlet hood 41 in-
cludes: a facing panel 51 arranged facing the air inlet 31
(see FIG. 4B and 4C); an upper surface panel 53 ar-
ranged on an upper surface of a part between the air inlet
31 (see FIG. 4B and 4C) and the facing panel 51; and
two side panels 52a, 52b arranged respectively on two
side surfaces of the part between the air inlet 31 (see
FIG. 4B and 4C) and the facing panel 51.

[0059] The side panel 52a is a panel arranged on the
right side of the facing panel 51. Meanwhile, the side
panel 52bis a panel arranged on the left side of the facing
panel 51. Thereinafter, when the side panels 52a, 52b
are generically mentioned, each of them will be referred
to as a "side panel 52."

[0060] In each air inlet hood 41, a lower surface air
intake hole 54 is provided to a lower surface of the part
between the air inlet 31 (see FIG. 4B and 4C) and the
facing panel 51, and a side surface air intake hole 55 is
provided to at least one of the two side panels 52a, 52b.
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Inthe shown example, as the side surface air intake hole
55, a side surface air intake hole 55a is provided to the
side panel 52a, while as the side surface air intake hole
55, a side surface air intake hole 55b is provided to the
side panel 52b.

[0061] It should be noted that the embodiment will be
discussed on the assumption that: the lower surface air
intake hole 54 is made of a single relatively large opening;
and the side surface air intake holes 55 (55a, 55b) are
each made of multiple relatively small openings. The side
surface air intake holes 55 (55a, 55b), however, may be
each made of a single relatively large opening.

[0062] The upper surface panel 53 has a flat surface.
The overall shape of the upper surface panel 53 is rec-
tangular. The upper surface panel 53 is arranged in a
way that makes an outer end portion (an end portion far-
ther from the cabinet 20) of the upper surface panel 53
lower than an inner end portion (an end portion closer to
the cabinet 20) of the upper surface panel 53. Thus, the
outer end portion of the upper surface panel 53 is the
lower end portion of the upper surface panel 53, while
the inner end portion of the upper surface panel 53 is the
upper end portion of the upper surface panel 53.
[0063] Meanwhile, the facing panel 51 has a flat sur-
face. The overall shape of the facing panel 51 is rectan-
gular. Thefacing panel 51is arranged in away that makes
an outer end portion (an end portion farther from the cab-
inet 20) of the facing panel 51 lower than an inner end
portion (an end portion closer to the cabinet 20) of the
facing panel 51. Thus, the outer end portion of the facing
panel 51 is the lower end portion of the facing panel 51,
while the inner end portion of the facing panel 51 is the
upper end portion of the facing panel 51. The inner end
portion (the upper end portion) of the facing panel 51 is
connected to the outer end portion (the lower end portion)
of the upper surface panel 53. Since the surfaces of the
upper surface panel 53 and the facing panel 51 are flat,
the air inlet hood 41 makes it easy for snow to slide down
the upper surface panel 53 and the facing panel 51 when
snow falls.

[0064] The right end portions of the upper surface pan-
el 53 and the facing panel 51 are connected to the right
side panel 52a. Meanwhile, the left end portions of the
upper surface panel 53 and the facing panel 51 are con-
nected to the left side panel 52b. In addition, the two side
panels 52a, 52b each have a shape which is fit for the
positions where the upper surface panel 53 and the facing
panel 51 are arranged.

[0065] The side surface air intake hole 55a which al-
lows the outside air to pass through to the inside of the
airinlethood 41 is formed in the side panel 52a. Similarly,
the side surface air intake hole 55b which allows the out-
side air to pass through to the inside of the air inlet hood
41 is formed in the side panel 52b. In the shown example,
each of the side surface air intake holes 55a, 55b is made
of multiple relatively small openings which are elongated
to extend in the transverse direction. It is desirable that
the side surface air intake holes 55a, 55b be provided at
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mutually-symmetrical positions on the two side surface
panels 52a, 52b in order for the side surface air intake
holes 55a, 55b to allow wind blowing against either side
panel 52 to go out from the other side panel 52 after
passing the inside of the air inlet hood 41.

[0066] A cover 56 which is downwardly opened is pro-
vided over each of the side surface air intake holes 55a,
55b (to put it strictly, each of the relatively small openings
of which the side surface air intake holes 55a, 55b are
made). This makes it possible for the air inlet hood 41 to
prevent snow from entering the inside of the air inlet hood
41 through the side surface air intake holes 55a, 55b.
[0067] AsshowninFIG. 3C, each airinlethood 41 has
ashape in which the lower end portions of the side panels
52 extend in the substantially horizontal direction (in other
words, the lower end portions of the side panels 52 ex-
tend substantially vertically to the cabinet 20 of the out-
door unit 2). In addition, the lower surface air intake hole
54 (see FIG. 5) is formed in the lower surface of the each
air inlet hood 41.

[0068] The airinlethoods 41 are arranged to cover the
air inlets 31 (31a, 31b, 31c) formed in the side panels
22a, 22b and the rear (back) panel 23. The lower end
portions of the air inlet hoods 41, respectively, cover the
air inlets 31 (31a, 31b, 31c) at a predetermined cover
amount t1. It is desirable that the cover amount t1 is set
at 10 mm or more (more preferably, 50 mm) in order to
efficiently inhibit wind from entering the inside of the cab-
inet 20.

[0069] Furthermore, each airinlet hood 41 is arranged
in a way that forms a clearance t2 between the lower end
portion of the air inlet hood 41 and the ground. It is de-
sirable that the clearance t2 be set at a value (for exam-
ple, approximately 40 mm) which makes it efficiently pos-
sible to prevent wind from entering the inside of the cab-
inet 20, and to take the outside air in an amount man-
ageable by control of the rotational speed of the outdoor
fans 8 into the cabinet 20.

[0070] The outdoor unit2 takes outside air into the cab-
inet 20 through the clearances t2 (see white arrows Aa1,
Ab1, Ac1 in FIG. 3C) by rotating the outdoor fans 8. In
this occasion, the outside air enters the insides of the air
inlet hoods 41 via the lower surface air intake holes 54
(see FIG. 5) and the side surface air intake holes 55, and
thereafter enters the inside of the cabinet 20 via the air
inlets 31 of the cabinet 20. After entering the inside of
the cabinet 20, the outside air moves toward the outdoor
fans 8, and is discharged to the inside of the air outlet
hood 42 via the air outlets 32 (see chain-lined arrows
Aa2, Ab2, Ac2). After discharged to the inside of the air
outlethood 42, the outside airis discharged to the outside
of the air outlet hood 42 via an air discharge hole 63 (see
FIG. 3B) of the air outlet hood 42.

(Configuration of Air Outlet Hood)

[0071] Referring to FIGS. 3B and 6, descriptions will
be hereinbelow provided for a configuration of the air
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outlet hood 42. FIG. 6 is a perspective view of the air
outlet hood 42 from diagonally below.

[0072] As shownin FIG. 3B, the air outlet hood 42 has
a shape in which the front end portion of the air outlet
hood 42 projects further forward than the front panel 21
of the cabinet 20. The front end portion of the air outlet
hood 42 is provided with the air discharge hole 63 for
expelling the outside air which is taken into the air outlet
hood 42.

[0073] Furthermore, dampers 61 and a damper oper-
ator 62 are provided inside the air outlet hood 42. The
dampers 61 are arranged near the air discharge hole 63,
as well as are openable and closable. The damper op-
erator 62 is connected to the dampers 61, and operates
electrically. Furthermore, the air outlet hood 42 is provid-
ed with an opening 64 arranged at a position which is
within an operating range of the dampers 61 and diago-
nally forward and downward from the dampers 61. The
opening 64 is formed in order to discharge snow, if ac-
cumulating near the air discharge hole 63 inside the air
outlet hood 42, to the outside of the air outlet hood 42.
[0074] It should be noted that the outdoor unit 2 in-
cludes an outside air temperature sensor SN and a con-
trol board 60 therein. The control board 60 controls op-
erations of the components, including damper operator
62, of the outdoor unit 2.

[0075] As shownin FIG. 6, the front end portion of the
air outlet hood 42 is provided with the above-discussed
air discharge hole 63. In addition, the lower portion of the
air outlet hood 42 is provided with: the above-discussed
opening 64; and an opening 65. The opening 65 is formed
in order to take the outside air, which is discharged from
the cabinet 20, into the air outlet hood 42.

(Working of Dampers)

[0076] Referringto FIGS. 7A, 7B, 8A and 8B, descrip-
tions will be hereinbelow provided for how the dampers
61 provided inside the air outlet hood 42 work. FIGS. 7A,
7B, 8A and 8B are diagrams for explaining how the damp-
ers 61 work. FIG. 7A illustrates the dampers 61 which
are about to start turning in the fully-closed direction,
while FIG. 7B illustrates the dampers 61 which completes
the turn. On the other hand, FIG. 8A illustrates the damp-
ers 61 which are about to start turning in the fully-opened
direction, while FIG. 8B illustrates the dampers 61 which
completes the turn.

[0077] The control board 60 outputs an instruction sig-
nal for turning the dampers 61 in the fully-closed direction
from a damper control terminal (not shown) to the damper
operator 62, for example, when all the following condi-
tions are satisfied: (a) the lowest rotational speed of the
outdoor fans 8, (b) the outside air temperature lower than
a threshold temperature (for example, -5 °C), and (c) the
cooling operation mode. In response to the instruction
signal, the damper operator 62 turns the dampers 61 in
the fully-closed direction (see an arrow A1 in FIG. 7B) .
[0078] As shown in FIGS. 7A and 7B, while turning in
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the fully-closed direction, the dampers 61 scrape snow
SW which piles up between the air discharge hole 63 and
the opening 64 after entering the inside of the air outlet
hood 42, and expels the scraped snow SW out of the air
outlet hood 42 through the opening 64.

[0079] On the other hand, the control board 60 outputs
an instruction signal for turning the dampers 61 in the
fully-opened direction from the damper control terminal
(not shown) to the damper operator 62, when one of the
following conditions are not satisfied: (a) the lowest ro-
tational speed of the outdoor fans 8, (b) the outside air
temperature lower than the threshold temperature (for
example, -5 °C), and (c) the cooling operation mode. In
response to the instruction signal, the damper operator
62 turns the dampers 61 in the fully-opened direction
(see an arrow A2 in FIG. 8B).

[0080] As shown in FIGS. 8A and 8B, while turning in
the fully-opened direction, the dampers 61 scrape snow
SW which piles up between the dampers 61 and the
opening 64 after entering the inside of the air outlet hood
42, and expels the scraped snow SW out of the air outlet
hood 42 through the opening 64.

<Working of Outdoor Unit as Whole)

[0081] Forthe cooling and heating operations, the out-
door unit 2 works as follows.

[0082] The outdoor unit 2 takes outside air into the in-
side of the cabinet 20 from the outside of the cabinet 20
through the air inlets 31 (31a, 31b, 31c) by rotating the
outdoor fans 8, and makes the taken-in outside air pass
through the outdoor heat exchanger 7. While the taken-
in outside air is passing through the outdoor heat ex-
changer 7, the outdoor unit 2 exchanges heat between
the outside air and the high-temperature high-pressure
gas refrigerant which is supplied from the compressor 5.
The outdoor unit 2 discharges the outside air from the
inside to outside of the cabinet 20 through the air outlets
32.

[0083] The rotational speed of the outdoor fans 8 is
controlled by the control board 60. Based on a rotational
speed of the compressor 5 and a temperature value
measured by the outside air temperature sensor SN, the
control board 60 controls the rotational speed of the out-
doorfans 8 in order to keep the pressure of the refrigerant
high enough to continue the cooling operation. As the
outside air temperature becomes lower, the rotational
speed of the outdoor fans 8 becomes lower. When the
outside air temperature becomes less than the threshold
temperature (for example, -5 °C), the rotational speed of
the outdoor fans 8 becomes lowest.

<Main Characteristics of Outdoor Unit>
[0084]

(1) The outdoor unit 2 includes the air inlet hoods 41
(41a, 41b, 41c). From this configuration, the outdoor
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unit 2 can obtain the following characteristics.

(a) Ifthe outdoor unit2 included no airinlethoods
41 (41a, 41b, 41c), the outdoor heat exchanger
7 would be exposed to the outside of the cabinet
20 through the air inlets 31 (31a, 31b, 31c). This
configuration thus would allow a more-than-ex-
pected amount of outside air, which exceeds the
adjusted amount expected from the control of
the rotational speed of the outdoor fans 8, to
enter the inside of the cabinet 20 and blows
against the outdoor heat exchanger 7, when
strong wind blows against the outdoor unit 2.
This configuration accordingly would decrease
the condensation temperature and pressure of
the refrigerant in the outdoor heat exchanger 7,
and resultantly would decrease the heat ex-
change efficiency of the outdoor heat exchanger
7.

In contrast to this, in the embodiment, the out-
door unit 2 includes the air inlet hoods 41 (41a,
41b, 41c). Because of this configuration, the em-
bodiment does not allow a more-than-expected
amount of outside air, which exceeds the adjust-
ed amount expected from the control of the ro-
tational speed of the outdoor fans 8, to enter the
inside of the cabinet 20 and blows against the
outdoor heat exchanger 7, even when strong
wind blows against the outdoor unit 2. The em-
bodimentis accordingly capable of inhibiting de-
creases in the condensation temperature and
pressure of the refrigerant in the outdoor heat
exchanger 7, and is resultantly capable of inhib-
iting a decrease in the heat exchange efficiency
of the outdoor heat exchanger 7.

The use of the thus-configured outdoor unit 2
makes it possible for the air conditioner 1 to in-
hibit a more-than-expected amount of outside
air, which exceeds the adjusted amount expect-
ed from the control of the rotational speed of the
outdoor fans 8, from entering the inside of the
cabinet 20 of the outdoor unit 2, even when
strong wind blows against the outdoor unit 2 in
cold seasons such as winter. This makes it pos-
sible for the air conditioner 1 to secure adjust-
ment of the amount of outside air to be sucked
in by the outdoor fans 8. The air conditioner 1 is
thus capable of inhibiting decreases in the con-
densation temperature and pressure of the re-
frigerant in the outdoor heat exchanger 7, and
is resultantly capable of inhibiting a fluctuation
in an amount of heat exchange by the outdoor
heat exchanger 7. The air conditioner 1 is ac-
cordingly capable of inhibiting a decrease in the
heat exchange efficiency of the outdoor heat ex-
changer 7, and is capable of realizing the pref-
erable temperature control of the air conditioner
1 as awhole. In addition, the use of the air outlet
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hood 42 makes it possible for the air conditioner
1 to secure the flow path of the air around the
air outlets 32, and to thereby eliminate influence
of snowfall. The air conditioner 1 is thus capable
of improving the heat exchange efficiency of the
outdoor heat exchanger 7 even in the case
where the outside air temperature is low (for ex-
ample, less than the threshold temperature of -
5°C). The air conditioner 1 is accordingly capa-
ble of excellently performing the cooling opera-
tion all the year around in cold areas and the like.
(b) Furthermore, in each of the air inlet hoods
41 (41a, 41b, 41c), the lower surface air intake
hole 54 is provided to the lower surface of the
part between the airinlet 31 and the facing panel
51, and the side surface air intake hole 55 is
provided to at least one of the two side panels
52a, 52b. Thereby, the air inlet hoods 41 (41a,
41b, 41c) are each capable of allowing the out-
side air to pass through the inside of the hood
in an amount corresponding to the sum of an
opening area of the lower surface air intake hole
54 and an opening area(s) of the side surface
air intake hole(s) 55. In a case where there is a
need to increase the amount of outside air to be
sucked in by the outdoor fans 8 in summer or
the like, the use of the air inlet hoods 41 (41a,
41b, 41c) makes it possible for the air condition-
er 1 to excellently meet the need. The air con-
ditioner 1 is accordingly capable of preventing
the heat exchange efficiency from being affect-
ed during winter-time heating operations and
summer-time cooling operations.

(C) Moreover, in each of the air inlet hoods 41
(41a, 41b, 41c), the opening area of the lower
surface air intake hole 54 can be reduced by the
opening area(s) of the side surface air intake
hole(s) 55. This makes it possible to construct
each of the air inlet hoods 41 (41a, 41b, 41c) in
a relatively small size. The use of the air inlet
hoods 41 (41a, 41b, 41c) accordingly makes it
possible to achieve areduction in the size of the
outdoor unit 2 while allowing the outdoor unit 2
to secure the air intake area which is needed to
keep the heat exchange efficiency.

It should be noted that each of the air inlet hoods 41
(41a, 41b, 41c) has the structure in which: no air
intake hole is provided to the facing panel 51 or the
upper surface panel 53; and the air intake hole (the
side surface air intake hole 55) is provided to the
side panel(s) 52. Since there is high likelihood that
strong wind may blow against the facing panel 51 in
cold seasons such as winter, the purpose of the
above structure is to inhibit influence of the strong
wind which blows against the facing panel 51. In oth-
er words, even when strong wind blows against the
outdoor unit 2 in cold seasons such as winter, the
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structure is employed to inhibit a more-than-expect-
ed amount of outside air, which exceeds the adjusted
amount expected from the control of the rotational
speed of the outdoor fans 8, from entering the inside
of the cabinet 20 of the outdoor unit 2. Detailed de-
scriptions will be hereinbelow provided for why this
structure works.

If the air inlet hoods 41 (41a, 41b, 41c) each had, for
example, a structure in which air intake holes are
respectively provided to the facing panel 51 and the
upper surface panel 53, there would be likelihood
that strong wind enters the inside of the cabinet 20
through the air intake holes and blows against the
outdoor heat exchanger 7 when the strong wind
blows against the outdoor unit 2. This would likely
decrease the heat exchange efficiency of the outdoor
heat exchanger 7. This embodiment, therefore, aims
to inhibit the decrease in the heat exchange efficien-
cy ofthe outdoor heat exchanger 7. To this end, each
ofthe airinlethoods 41 (41a, 41b, 41c) has the struc-
ture in which: no air intake hole is provided to the
facing panel 51 or the upper surface panel 53; and
the air intake hole (the side surface air intake hole
55) is provided to the side panel(s) 52. The outdoor
unit 2 is thus capable of taking outside air in an
amount manageable by the control of the rotational
speed of the outdoor fans 8, into the cabinet 20. The
outdoor unit 2 is thereby capable of managing the
amount of heat exchange by the outdoor heat ex-
changer 7, and is accordingly capable of achieving
an excellent temperature control of the air condition-
er 1 as a whole.

(2) The airoutlethood 42 includes the openable/clos-
able dampers 61, and the damper operator 62 con-
nected to the dampers 61, inside the air outlet hood
42. The air outlet hood 42 further includes the open-
ing 64 provided in the position which is within the
operating range of the dampers 61 and diagonally
forward and downward from the dampers 61 (out-
ward and downward from the dampers 61). The use
of the air outlet hood 42 makes it possible for the
outdoor unit 2 to scrape snow SW, which piles up
inside the air discharge hole 63 of the air outlet hood
42, using the dampers 61, and thereby to expel the
snow SW out of the air outlet hood 42 through the
opening 64. In other words, in the outdoor unit 2, the
means for expelling snow which piles up inside the
air discharge hole 63 of the air outlet hood 42 is
formed from the dampers 61, the damper operator
62 and the opening 64. The air conditioner 1 is thus
capable of securing the flow path of the air around
the air outlets 32, and is thereby capable of eliminat-
ing influence of snow. This, too, makes it possible
for the air conditioner 1 to excellently control the
amount of outside air to be sucked in by the outdoor
fans 8. The air conditioner 1 is accordingly capable
of improving the heat exchange efficiency of the out-
door heat exchanger 7 even when relatively heavy
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snow falls. The thus-configured air conditioner 1 can
be excellently used in cold areas and the like.

[0085] As discussed above, the air conditioner 1 ac-
cording to the embodiment can be less affected by wind
and snow than ever.

[0086] The present invention is not limited to the
above-discussed embodiment, but includes various
modifications. For example, the embodiment has been
discusses in detail for the purpose of making the embod-
iment easy to understand, and is not necessarily limited
to what includes all the discussed components. Further-
more, some of the configurations included in the embod-
iment may be replaced with other configuration(s). Oth-
erwise, other configuration(s) may be added to the con-
figurations of the embodiment. Moreover, other configu-
ration(s) may be added to part of any one of the config-
urations of the embodiment, or part of any one of the
configurations of the embodiment may be eliminated or
replaced with other configuration.

[0087] For example, in the above-discussed embodi-
ment, the air inlet hoods 41 (41a, 41b, 41c) have the
structure in which the covers 56 are provided over the
side surface air intake holes 55. The air inlet hoods 41
(41a, 41b, 41c), however, each have a structure in which
no covers 56 are provided over the side surface air intake
holes 55 (in other words, a structure in which only the
side surface air intake holes 55 are provided).

[0088] For example, the air inlet hoods 41 (41a, 41b,
41c) each may further have a configuration in which the
side surface air intake holes 55 (55a, 55b) are provided
with louvers (not shown) which operate to open and
close. This configuration makes it possible for the outdoor
unit 2 to control the amount of outside air to be taken into
the outdoor unit 2 from the outside of the outdoor unit 2
(the airflow rate) by changing the directions of the louvers
(not shown).

[0089] Besides, in the embodiment, for example, the
air inlet hoods 41 (41a, 41b, 41c) are attached to the
outdoor unit 2 (see FIG. 3C). Each air inlet hood 41 has
the shape in which the lower end portions of the side
panels 52 extend in the substantially horizontal direction
(in other words, the lower end portions of the side panels
52 extend substantially vertically to the cabinet 20 of the
outdoor unit 2). Instead of the air inlet hoods 41, air inlet
hoods 141 shown in FIG. 9 may be attached to the out-
door unit 2. FIG. 9 is a rear view of the outdoor unit 2 to
which air inlet hoods 141 (141a, 141b, 141c) of a modi-
fication are attached.

[0090] As shown in FIG. 9, the air inlet hoods 141
(141a, 141b, 141c) each have a shape in which the lower
end portions of the side panels 52 incline in a way that
makes the inner end parts (the end parts closer to the
cabinet 20) of the lower end portions lower than the outer
end parts (the end parts farther from the cabinet 20) of
the lower end portions. The air inlet hoods 141 (141a,
141b, 141c) are respectively attached to the left side pan-
el 22a, the right side panel 22b and the rear (back) panel
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23 of the cabinet 20. The air inlet hoods 141a, 141b have
the same structure and the same size. Meanwhile, the
airinlet hood 141c has the same structure as the air inlet
hoods 141a, 141b, but is different from the air inlet hoods
141a, 141b in that the transverse width of the air inlet
hood 141c is changed from the transverse width of the
airinlet hoods 141a, 141b in order to be fit for the air inlet
31c formed in the rear (back) panel 23 of the cabinet 20.
Like the air inlet hoods 41 according to the above-dis-
cussed embodiment, the air inlet hoods 141 (141a, 141b,
141c) according to the modification can be made small
in size, and is capable of obtaining the work and effect
of making it possible for the air conditioner 1 to perform
the cooling operation when the outside temperature is
low.

[0091] Features, components and specific details of
the structures of the above-described embodiments may
be exchanged or combined to form further embodiments
optimized for the respective application. As far as those
modifications are readily apparent for an expert skilled
in the art they shall be disclosed implicitly by the above
description without specifying explicitly every possible
combination, for the sake of conciseness of the present
description.

Claims
1. An outdoor unit (2) comprising:

a cabinet (20) in which at least one air inlet and
at least one air outlet are formed;
aheatexchanger (7) arrangedinside the cabinet
(20);

anairinlethood (41) that covers the air inlet; and
an air outlet hood (42) that covers the air outlet,
wherein

the air inlet hood (41) includes

a facing panel (51) arranged facing the air
inlet,

an upper surface panel (53) arranged on an
upper surface of a part between the air inlet
and the facing panel (51), and

two side panels (52) arranged respectively
on two side surfaces of the part between
the air inlet and the facing panel (51),

a lower surface air intake hole (54) is provided
to a lower surface of the part between the air
inlet and the facing panel (51), and

a side surface air intake hole (55) is provided to
at least one of the two side panels (52).

2. The outdoor unit (2) according to claim 1, wherein
the side surface air intake hole (55) is provided at
mutually-symmetrical positions on the two side pan-
els (52).
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The outdoor unit (2) according to claim 1, wherein a
cover (56) is provided over the side surface air intake
hole (55).

The outdoor unit (2) according to claim 1, wherein
a damper and a damper operator (62) are provided
inside the air outlet hood (42), the damper being
openable and closable, and the damper operator
(62) being connected to the damper, and

the air outlet hood (42) is provided with an opening
at a position which is within an operating range of
the damper and diagonally forward and downward
from the damper.

An air conditioner (1) comprising:

the outdoor unit (2) according to claim 1;

an indoor unit (3); and

a refrigerant pipe (4) that connects the outdoor
unit (2) to the indoor unit (3).
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