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(54) OUTDOOR UNIT FOR AIR CONDITIONER

(57)  An outdoor unit capable of reducing pressure
loss due to the presence of a fan guard and improving
the performance of an air conditioner is provided. An out-
door unit of an air conditioner includes an outdoor fan,
an air discharge port, and a fan guard (30). The fan guard
(30) covers the airdischarge port, and has a spaced away
portion (31) that is at least 100 mm away from the outdoor
fan. In addition, the spaced away portion (31) has a first
opening (OP1) whose minimum width is at least 15 mm.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to an outdoor unit
of an air conditioner. More specifically, the present in-
vention relates to a type of outdoor unit of an air condi-
tioner that blows out air from a ceiling.

BACKGROUND ART

[0002] A conventional type of outdoor unit of an air
conditioner that blows out air from a ceiling includes an
air discharge port formed on a top panel of a casing, and
a fan guard (also called a fan grille) is disposed so as to
coverthe airdischarge port (forexample, see Patent Doc-

ument 1).
<Patent Document 1>
Japanese Patent Application Publication No.

2004-156828
DISCLOSE OF THE PRESENT INVENTION

<OBJECT TO BE ACHIEVED BY THE PRESENT IN-
VENTION>

[0003] With this type of outdoor unit of an air condition-
er, it is desired to improve the performance while main-
taining the compact size. Also for the fan that blows out
air, it is desired to increase the air volume while main-
taining the size equal to that of the conventional fan.
[0004] However, conventionally, the fan guard mount-
ed so as to cover the air discharge port disposed with an
impeller of the fan becomes a resistance at the time of
air blowing, causing a pressure loss. For the safety rea-
son, it is unthinkable to remove the fan guard for a pur-
pose of eliminating such pressure loss. However, if pres-
sure loss is reduced as much as possible, it is possible
to increase the air volume by a corresponding amount.
[0005] A purpose of the present invention is to provide
an outdoor unit capable of reducing pressure loss due to
the presence of a fan guard and improving the perform-
ance of an air conditioner.

<MEANS TO ACHIEVE THE OBJECT>

[0006] An outdoor unit of an air conditioner according
to a first aspect of the present invention includes a fan,
an air discharge port, and a fan guard. The air discharge
port is an opening for discharging air blown out from the
fan to the outside. The fan guard covers the air discharge
port and includes a spaced away portion disposed away
from the fan by a distance greater than the length of a
test finger. In addition, the spaced away portion has a
first opening formed therein into which the test finger can
be inserted.

[0007] With a conventional outdoor unit of an air con-
ditioner, a resin fan guard has a large number of slits
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formed therein through which air passes. The maximum
width of each slit is limited to be below 12 mm so as to
prevent the test finger from being inserted.

[0008] Contrarily, with the outdoor unit according to
the first aspect of the present invention, the fan guard is
provided with the spaced away portion at a position away
from the fan by a distance greater than the length of the
test finger. With such spaced away portion, even when
afingeris inserted therein, the finger tip is prevented from
touching the rotating fan. Thus, the first opening at the
spaced away portion is formed large (wide width) enough
for the test finger to be inserted therein. As described
above, the first opening of a large size is formed at the
spaced away portion of the fan guard. Thus, a state is
achieved in which air blown out from the air discharge
port is discharged to the outside of the outdoor unit, with-
out being subjected to large resistance by the fan guard,
and the pressure loss due to the presence of the fan
guard is reduced. Accordingly, with the outdoor unit ac-
cording to the first aspect of the present invention, it is
possible to increase the air volume and raise the static
pressure by the fan, and thus the performance of the air
conditioner can be improved.

[0009] An outdoor unit of an air conditioner according
to a second aspect of the present invention is the outdoor
unit according to the first aspect of the present invention,
wherein the spaced away portion is disposed away from
the fan by 80 mm or more, and the minimum width of the
first opening of the spaced away portion is 12 mm or
more.

[0010] An outdoor unit of an air conditioner according
to a third aspect of the present invention is the outdoor
unit according to the first or second aspect of the present
invention, wherein the spaced away portion is disposed
away from the fan by 100 mm or more, and the minimum
width of the first opening of the spaced away portion is
15 mm or more.

[0011] An outdoor unit of an air conditioner according
to a fourth aspect of the present invention is the outdoor
unit according to any one of the first through third aspects
of the present invention, wherein the fan guard further
includes a near-fan portion that is closer to the fan than
the spaced away portion is. Also, the near-fan portion
has a second opening formed therein into which the test
finger cannot be inserted.

[0012] Whenanopeningis provided only atthe spaced
away portion disposed sufficiently away from the fan and
an opening is not provided to a portion near the fan, there
is a case where a sufficient amount of reduced pressure
loss cannot be ensured. Therefore, here, in view of such
a case, the near-fan portion is also provided with the sec-
ond opening whose size is small (narrow width) enough
to prevent the test finger from being inserted therein. Ac-
cordingly, it is possible to further reduce pressure loss.
[0013] An outdoor unit of an air conditioner according
to a fifth aspect of the present invention is the outdoor
unit according to the fourth aspect of the present inven-
tion, wherein the maximum width of the second opening
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is smaller than 12 mm.

[0014] An outdoor unit of an air conditioner according
to a sixth aspect of the present invention is the outdoor
unit according to the fourth or fifth aspect of the present
invention, wherein the spaced away portion faces the air
discharge port. Also, the near-fan portion extends toward
the periphery of the air discharge port from the periphery
of the spaced away portion.

[0015] Here, the spaced away portion facing the air
discharge port is disposed sufficiently away from the fan.
Also, within the portion which prevents the contact with
the fan between the spaced away portion and the periph-
eral portion of air discharge port, the near-fan portion
which is close to the fan is disposed with the second
opening so as to reduce pressure loss while securing the
safety.

[0016] Note that, in the present invention, when the
spaced away portion is disposed too far from the fan, the
outdoor unit becomes unnecessarily large. Thus, the dis-
tance between the spaced away portion and the fan
should be equal to or smaller than 500 mm, preferably
equal to or smaller than 300 mm. In addition, when the
minimum width of the first opening of the spaced away
portion is too large, a hand can be inserted toward the
fan side through the first opening. Thus, in order to pre-
vent this, the minimum width of the first opening should
be equal to or smaller than 60 mm, preferably equal to
or smaller than 50 mm. In addition, as for the second
opening whose maximum width is set to be smaller than
12 mm so as to prevent the finger from being inserted
therein, when such maximum width is too small, the air
resistance by the near-fan portion becomes large, and
thus the maximum width should be equal to or greater
than 3 mm, preferably equal to or greater than 5 mm.

<EFFECT OF THE PRESENT INVENTION>

[0017] According tothe presentinvention, itis possible
to reduce the pressure loss due to the presence of the
fan guard while ensuring a safety function by the fan
guard to prevent the contact with the fan, thus improving
the performance of the air conditioner compared to the
conventional air conditioner.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]

Figure 1 is a refrigerant circuit diagram of an air con-
ditionerincluding an outdoor unitaccordingtoanem-
bodiment of the present invention.

Figure 2(a) is a plan schematic view of a 5-horse-
power outdoor unit.

Figure 2(b) is a plan schematic view of an 8, 10, 12-
horsepower outdoor unit.

Figure 2(c) is a plan schematic view of a 14, 16, 18-
horsepower outdoor unit.

Figure 3 is an external view of an outdoor unit having
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a double outdoor fan.

Figure 4 is a perspective view of the outdoor unit with
a casing removed.

Figure 5 is a perspective view of a top surface inside
the outdoor unit.

Figure 6 is a plan view of a fan guard.

Figure 7 is a lateral view of the fan guard.

Figure 8 is a view to show the optimization of the
outdoor fan.

Figure 9 is a view to show the optimization of the
outdoor fan.

Figure 10 is a schematic view of a control board.
Figure 11 is a schematic view of a display unit.
Figure 12 is a view of a test finger.

Figure 13 is a cross sectional view of a motor support
table according to an alternative embodiment.
Figure 14 is a view of a mounting structure of a shut-
off valve according to the alternative embodiment.

DESCRIPTION OF THE REFERENCE SYMBOLS

[0019]
1 Air conditioner
2 Outdoor unit

29 Outdoor fan
30 Fan guard

31 Spaced away portion
32 Near-fan portion

100 Test finger

OP 1  First opening

OP2 Second opening

BEST MODE FOR CARRYING OUT THE INVENTION
<STRUCTURE OF THE AIR CONDITIONER>

[0020] Figure 1 shows a refrigerant circuit diagram of
an air conditioner including an outdoor unit according to
an embodiment of the present invention. An air condi-
tioner 1 is a multi-type air conditioner to be used in a
building, and has a structure in which a plurality of indoor
units 3 are connected in parallel to one or a plurality of
outdoor units 2. A refrigerant circuit 10 of the air condi-
tioner 1 mainly includes a compressor 11, a four way
switching valve 12, an outdoor heat exchanger 13, an
outdoor expansion valve 14, an indoor expansion valve
15, and an indoor heat exchanger 16, which are sequen-
tially connected, constituting a vapor compression refrig-
eration cycle.

[0021] The compressor 11, the four way switching
valve 12, the outdoor heat exchanger 13, and the outdoor
expansion valve 14 are included in each outdoor unit 2,
and the indoor expansion valve 15 and the indoor heat
exchanger 16 are included in each indoor unit 3. In ad-
dition, the four way switching valve 12 and the indoor
heat exchanger 16 are connected by a gas-side refrig-
erant communication pipe 17a, and the outdoor expan-
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sion valve 14 and the indoor expansion valve 15 are con-
nected by a liquid-side refrigerant communication pipe
17b. The refrigerant communication pipes 17a, 17b are
disposed between the outdoor unit 2 and the indoor unit
3. In addition, although not shown, an accumulator and
other auxiliary components are also provided in the out-
door unit 2.

[0022] A gas-side shut-off valve 18 and a liquid-side
shut-off valve 19 are provided at a terminal portion of the
refrigerant circuit inside of the outdoor unit 2. The gas-
side shut-off valve 18 is disposed on the four way switch-
ing valve 12 side, and the liquid-side shut-off valve 19 is
disposed on the outdoor expansion valve 14 side. The
gas-side refrigerant communication pipe 17a is connect-
ed to the gas-side shut-off valve 18, and the liquid-side
refrigerant communication pipe 17b is connected to the
liquid-side shut-off valve 19. These shut-off valves 18,
19 are in a closed state when the outdoor units 2 and the
indoor units 3 are installed. Also, after each of the units
2 and 3 are installed onsite and the gas-side refrigerant
communication pipe 17a and the liquid-side refrigerant
communication pipe 17b are connected to the shut-off
valves 18, 19, the shut-off valves 18, 19 are put into an
opened state.

[0023] The refrigerant circuit of the air conditioner 1
shown in Figure 1 is a simplified drawing of an actual
circuit. For example, for the actual compressor 11, a ca-
pacity variable compressor whose rotation speed is con-
trolled by aninverter (hereinafterreferred toas aninverter
compressor) and a fixed capacity compressor which is
on/off controlled (hereinafter referred to as a fixed capac-
ity compressor) are often used in combination. In order
to be able to accommodate both large and small sizes
of buildings for installation, a 5-horsepower (HP) unit as
shown in Figure 2(a), an 8, 10, 12-horsepower unit as
shown in Figure 2(b), and a 14, 16, 18-horsepower unit
as shown in Figure 2(c) are provided as the outdoor units
2. The unit in Figure 2(a) houses one inverter compres-
sor, the unit in Figure 2(b) houses one inverter compres-
sor and one fixed capacity compressor, and the unit in
Figure 2(c) houses one inverter compressor and two
fixed capacity compressors. In the outdoor unit 2 of the
air conditioner 1, an electric wire of the inverter compres-
sor and an electric wire of the fixed capacity compressor
are bound together at a crossing portion by a tie wrap.
By so doing, here, the noise leakage to the surrounding
area is reduced.

[0024] In addition, each outdoor unit 2 is provided with
an outdoor fan 29 that blows air to the outdoor heat ex-
changer 13 and promotes heat exchange between re-
frigerant and air (see Figure 2). As the outdoor fan 29,
the outdoor unit 2 shown in Figure 2(a) uses a fan with
a diameter of 680 mm having four blades instead of the
conventional fan with a diameter of 700 mm having three
blades (see Figure 8), and the outdoor unit 2 shown in
Figure 2(c) uses a double fan with a diameter of 540 mm
having three blades instead of the fan with a diameter of
700 mm having three blades (see Figure 9). With these
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outdoor fans 29, optimization of the fan is performed for
each casing. The blade area is made larger than that of
the conventional fan by 20 - 25%. Also, the blade pitch
is made irregular and thereby the NZ noise is reduced
and the noise level is reduced by approximately 1 dB.

<OPERATION OF AIR CONDITIONER>

[0025] Next, the operation of this air conditioner is de-
scribed.
[0026] First, during cooling operation, the four way

switching valve 12 is held in a state shown by the solid
lines in Figure 1. A high-temperature high-pressure gas
refrigerant discharged from the compressor 11 flows into
the outdoor heat exchanger 13 via the four way switching
valve 12, exchanges heat with outdoor air, and becomes
condensed/liquefied. The liquefied refrigerant passes
through the outdoor expansion valve 14 in a fully opened
state, and flows into each indoor unit 3 via the liquid-side
refrigerant communication pipe 17b. In the indoor unit 3,
the pressure of the refrigerant is reduced to a predeter-
mined low pressure in the indoor expansion valve 15.
Further, the refrigerant exchanges heat with indoor air in
the indoor heat exchanger 16 and becomes evaporated.
Then, the indoor air that is cooled by the evaporation of
the refrigerant is blown out into the room by an indoor
fan (not shown), and cools the room. In addition, the re-
frigerant that is evaporated and gasified in the indoor
heat exchanger 16 returns to the outdoor unit 2 via the
gas-side refrigerant communication pipe 17a and is
sucked into the compressor 11.

[0027] On the other hand, during heating operation,
the four way switching valve 12 is held in a state shown
by the dashed lines in Figure 1. A high-temperature high-
pressure gas refrigerant discharged from the compressor
11 flows into the indoor heat exchanger 16 of each indoor
unit 3 via the four way switching valve 12, exchanges
heat with indoor air, and becomes condensed/liquefied.
The indoor air that is heated by the condensation of the
refrigerant is blown out into the room by the indoor fan
and heats the room. The refrigerant liquefied in the indoor
heat exchanger 16 returns to the outdoor unit 2 from the
indoor expansion valve 15 in a fully opened state via the
liquid-side refrigerant communication pipe 17b. The
pressure of the refrigerant that returned to the outdoor
unit 2 is reduced to a predetermined pressure in the out-
door expansion valve 14. Further, the refrigerant ex-
changes heat with outdoor air in the outdoor heat ex-
changer 13, and becomes evaporated. Then, the refrig-
erant that is evaporated and gasified in the outdoor heat
exchanger 13 is sucked into the compressor 11 via the
four way switching valve 12.

[0028] Note thatin either case of cooling operation and
heating operation, the indoor expansion valve 15 of the
indoor unit 3 during non-operation is in a closed state,
and hardly any refrigerant flows in the indoor heat ex-
changer 16 of such indoor unit 3.
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<CONFIGURATION OF OUTDOOR UNIT>

[0029] Next, the outdoor unit 2 is described in detail
with reference to Figures 3 to 5. Figure 3 is an external
view of the outdoor unit 2 having the double outdoor fan
29 shown in Figure 2(c). Figure 4 is a perspective view
of the outdoor unit 2 with the casing and the outdoor fan
29 removed. Here, for the simplicity of understanding,
the one shown in Figure 2(b), instead of the one shown
in Figure 2(c), is described. Figure 5 is a plan view of the
outdoor unit 2 viewed from the center in a height direction.
In Figure 3, the drawings of the shut-off valves 18, 19 are
omitted. In addition, the drawings of the refrigerant pipe
and the like inside are also omitted.

(CASING AND OTHER COMPONENTS)

[0030] Side plates 22 and a back plate 23 of the casing
are integrally formed with support pillars 51, 52, 53, and
54. Afrontplate 21 of the casing is mounted to the outside
of the support pillars 52, 53. In addition, four support pil-
lars 51 to 54 that vertically extend are mutually connected
by a bottom frame 61 in the vicinity of the lower end, and
a cross stay 62 and a motor support table 63 at the upper
portion. The motor support table 63 is equipped with a
motor 70 having an impeller shown in Figure 2(b) which
drives the outdoor fan 29. A top panel 24 shown by the
two-dot chain lines in Figure 7 is disposed at a position
which is immediately above and around a bellmouth 29a
(a member which, along with the top panel 24, forms the
air discharge port of the outdoor unit 2) disposed around
the impeller of the outdoor fan 29. The outer periphery
of the top panel 24 is fixed to the support pillars 51, 52,
53, and 54 or the side plates 22 and the back plate 23.
A circular hole that corresponds to the bellmouth 29a is
opened in the top panel 24, and an inner circumferential
end that forms the circular hole is bent upward.

(BOTTOM FRAME AND SHUT-OFF VALVE)

[0031] The bottom frame 61 supports the compressor
11, the outdoor heat exchanger 13, and the like, and ful-
fills a role for fixing the shut-off valves 18, 19 via a mount-
ing structure 64. In addition, the bottom frame 61 has an
opening at a portion below the shut-off valves 18, 19.

[0032] As shown in Figure 5, the gas-side shut-off
valve 18 and the liquid-side shut-off valve 19 of the out-
door unit 2 are arranged side by side. Further, a direction
of arrangement of the gas-side shut-off valve 18 and the
liquid-side shut-off valve 19 is approximately 45 degrees
with respect to both of the front plate 21 and the side
plates 22 of the casing. In other words, the gas-side shut-
off valve 18 and the liquid-side shut-off valve 19 are ar-
ranged separately, and at the same time, they are offset
in a left-right direction (direction along the front plate 21)
and are also offset in a front-back direction (direction
along the side plates 22). Accordingly, the pipes can be
easily pulled out in a front-back direction and also in a
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left-right direction. Also, lagging the refrigerant commu-
nication pipes 17a, 17b (winding a thermally insulated
tape around the both pipes or covering the both pipes
with a decorative metal plate) can be easily performed,
and the thickness of the pipes can be made thin, which
improves the appearance.

(STRUCTURE BELOW SHUT-OFF VALVE)

[0033] In addition, both of a pipe connection port 18a
of the gas-side shut-off valve 18 and a pipe connection
port 19a of the liquid-side shut-off valve 19 face down-
ward in the same manner. In the drawing, the structures
of the shut-off valves 18, 19 are simplified. However, the
shut-off valves 18, 19 do not have a conventional struc-
ture in which they are joined to the refrigerant communi-
cation pipes 17a, 17b with a flare nut or a flange, but
have a structure in which brazing (a metal are joined to
a metal by using wax with heat) can be performed. Ac-
cordingly, when performing the joining work of the shut-
off valves 18, 19 and the refrigerant communication pipes
17a, 17b onsite, there is no need for a screw tightening
work. Thus, the construction performance is improved
and the possibility of refrigerant leakage can be reduced.

(STRUCTURE OF FAN GUARD)

[0034] Afanguard30isathree-dimensionalintegrated
grille of a low carbon steel wire, and the entire surface
thereof is coated with a resin coating. The strength is
increased compared to a conventional resin grille, and
the load capacity is 60 kgf. In addition, as described be-
low, the blow out area (opening ratio) is larger compared
to the conventional resin grille.

[0035] More specifically, the fan guard 30 is formed by
a steel wire with a diameter of 2.0 mm and a steel wire
with a diameter of 3.5 mm, and a crossing portion is weld-
ed. The fan guard 30 is formed by a spaced away portion
31 in a quadrilateral shape which is approximately 110
mm away from the outdoor fan 29 in a height direction,
and a lateral side portion 32 that surrounds a gap be-
tween the spaced away portion 31 and the top panel 24
in a height direction. A dimension H1 in Figure 7 is 110
mm. Of the lateral side portion 32, portions that extend
diagonally downward from the four sides of the spaced
away portion 31 are near-fan portions 32a that are rela-
tively close to the outdoor fan 29. In addition, connecting
portions 32b are formed between the four near-fan por-
tions 32a of the lateral side portion 32. Further, four mem-
bers 34 whose lower portions extend from the spaced
away portion 31 to be in contact with the top panel 24
through the connecting portion 32b are welded to the
spaced away portion 31 and the connecting portion 32b.
Lower portions 34a of these four members 34 are
screwed to the top panel 24. In addition, in order to pre-
vent displacement of the near-fan portions 32a of the
lateral side portion 32, steel wires 33 that are also mem-
bers that constitute the spaced away portion 31 and the
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near-fan portions 32a extend downward so as to be in-
serted in a hole (not shown) in the top panel 24 as shown
in Figure 7.

[0036] The spacedaway portion 31 has alarge number
of first openings OP1 formed therein by a steel wire in a
grid pattern. The width of the narrow side of each first
opening OP 1 is equal to or greater than 20 mm. Specif-
ically, a pitch P1 of the steel wire that forms the first open-
ings OP1 is 22 mm and the diameter of the steel wire is
2 mm. Therefore, the width of each first opening OP 1 is
20 mm. The size of the first opening OP 1 is such that a
testfinger 100 shown in Figure 12 can be inserted therein.
However, it is not large enough for a person to insert his
hand therein, and the spaced away portion 31 is away
from the outdoor fan 29 by 100 mm or more. Thus, a
person is prevented from touching the rotating outdoor
fan 29 with his fingertip.

[0037] Onthe otherhand, the size of a second opening
OP2 formed in each near-fan portion 32a of the lateral
side portion 32 is limited to a small size, in view of that
the distance between a portion of the near-fan portion
32a closest to the outdoor fan 29 and the outdoor fan 29
is less than 50 mm. Specifically, a steel wire pitch P2 on
the narrow side of the steel wire in a grid pattern is 11
mm, and consequently the width of the second opening
OP2 is reduced to approximately 9 mm. Accordingly, a
situation where the test finger 100 shown in Figure 12
penetrates through the second opening OP2 and reach-
es the outdoor fan 29 is avoided. In other words, even if
a person tries to insert his finger from the near-fan por-
tions 32a of the lateral side portion 32 into the inside, the
finger hardly goes inside of the fan guard 30. Thus, a
person is prevented from touching the rotating outdoor
fan 29 with his finger.

[0038] The connecting portions 32b of the lateral side
portion 32 are further away from the outdoor fan 29 than
the near-fan portions 32a are, but the steel wire pitch is
set in accordance with the steel wire pitch of the near-
fan portions 32a.

[0039] Note that, as shown in Figure 12, the test finger
100 mainly includes a stop plate 101 in a circular disk
shape, a first cylindrical portion 102 extending from the
stop plate 101, asecond cylindrical portion 103 extending
from the first cylindrical portion 102, and a false fingertip
portion 104 extending from the second cylindrical portion
103, and two joint portions are formed so as to be bent
at a predetermined angle. The dimensions in Figure 12
are as follows: L1 =80 mm, L2 = 60 mm, L3 = 20 mm,
L4 =75 mm, and D =12 mm. In other words, the diameter
(D) of the second cylindrical portion 103 is 12 mm.
[0040] As described above, with the fan guard 30, the
spaced away portion 31 is provided at a position away
from the outdoor fan 29 (a position approximately 110
mm away) by a distance longer than the length of the
test finger 100 (80 mm). With such spaced away portion
31, a person is prevented from touching the rotating out-
door fan 29 with his fingertip even if he inserts his finger.
Consequently, each first opening OP1 of the spaced
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away portion 31 is formed to be large enough for the test
finger 100 to be inserted (i.e., the width of the narrow
side is equal to or greater than 20 mm). Because such
large first openings OP1 as described above are formed
at the spaced away portion 31 of the fan guard 30, air
blown out from the air discharge port formed by the bell-
mouth 29a and the circular hole of the top panel 24 is
discharged to the outside of the outdoor unit 2 without
being subjected to great resistance from the fan guard
30, and pressure loss due to the presence of the fan
guard 30 is reduced.

[0041] In addition, with the fan guard 30, the lateral
side portion 32 that surrounds the gap between the
spaced away portion 31 and the top panel 24 in a height
direction also has an opening formed therein for air ven-
tilation, which is small enough to prevent a person from
inserting his finger. With this opening, resistance against
airflow blown out upward from the bellmouth 29a is re-
duced as much as possible. Also in this manner, pressure
loss due to the presence of the fan guard 30 is reduced.
[0042] Inthese manners, the air conditioner 1 in which
the fan guard 30 is adopted can increase the air volume
and raise the static pressure by the outdoor fan 29, thus
significantly improving the performance. Specifically,
pressure loss due to the fan guard 30 is reduced to half
or less, compared to the case where the conventional
fan guard in which a person cannot insert his finger in
any portion and which covers the air discharge port in a
manner adjacent to the outdoor fan is used.

<CONTROLBOARDBUTTONAND HIGH LUMINANCE
DISPLAY OF OUTDOOR UNIT AND USAGE THERE-
OF>

[0043] What is indicated by the dotted lines in Figure
3 is a control board 42 disposed inside of a switch box
41 (see Figure 4) arranged on the back of the front plate
21. As shown in Figure 10, a plurality of push buttons 43
are provided on the control board 42.

[0044] In addition, as shown in Figure 3, a display unit
45 which is a display capable of performing high lumi-
nance display is provided at the front plate 21 of the out-
door unit 2. This display unit 45 is formed by two display
plates disposed above and below, which can display
three digit numbers (see Figure 11).

(DISPLAY OF INFORMATION ON PRESSURE AND
TEMPERATURE OF REFRIGERANT)

[0045] This air conditioner 1 is configured such that, a
pressure sensor and an electronic pressure gauge of
brazed type are installed when a pressure gauge is in-
stalled as an option, unlike a conventional manner in
which a Bourdon tube pressure gauge is connected to a
gauge port of a refrigerant pipe with a flare. A pressure
measured by such electronic pressure gauge with high
precision is displayed on the display unit 45 along with
the temperature of refrigerant.
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(AUTOMATIC REFRIGERANT CHARGING OPERA-
TION)

[0046] The air conditioner 1 is equipped with an auto-
matic refrigerant charging operation function. Here, re-
frigerant can be charged to obtain an appropriate amount
with a high precision of 500 grams. When a refrigerant
canister is connected to a charging port and one of the
push buttons 43 on the control board 42 is pressed, the
automatic refrigerant charging operation is started, and
the operation automatically stops when the appropriate
amount is added. In addition, when the canister becomes
empty, a display indicating an "empty" state appears on
the display unit 45.

[0047] Accordingly, with the air conditioner 1, conven-
tional onsite work such as manually calculating an addi-
tional amount of refrigerant to be charged, manually
charging additional refrigerant, and manually determin-
ing charging by using a canister-scale and/or a pressure
gauge has become extremely simple.

(AUTOMATIC TEST RUN)

[0048] The air conditioner 1 is equipped with an auto-
matic test run function that is performed after the auto-
matic refrigerant charging operation. When one of the
push buttons 43 on the control board 42 is pressed after
the automatic refrigerant charging operation, a check for
an erroneous connection of pipes in the refrigerant sys-
tem, a check to see if the gas-side shut-off valve 18 and
the liquid-side shut-off valve 19 are left closed, a sensor
check, and a check for the amount of refrigerant are per-
formed, and the trial run is automatically finished.

(REFRIGERANT LEAKAGE DETECTION OPERA-
TION)

[0049] The air conditioner 1 is equipped with a refrig-
erant leakage detection operation function. The refriger-
ant leakage detection has a precision of 500 grams, and
the refrigerant leakage detection operation is started
when one of the push buttons 43 on the control board 42
is pressed. When the push button 43 is pressed, all the
indoor units 3 automatically start cooling operation, de-
tect the amount of refrigerant leakage within approxi-
mately 30 minutes, and stop the operation. Then, a dis-
play by LED on the control board 42 is performed or an
indicator is displayed on the display unit 45. Also, for
example, when only 0.6 kg of refrigerant has leaked from
the initial charging amount of refrigerant, a number "0.6"
is displayed on the display unit 45.

(AUTOMATIC DIAGNOSTIC OPERATION)

[0050] The air conditioner 1 starts an automatic diag-
nostic operation when one of the push buttons 43 on the
control board 42 is pressed. This automatic diagnostic
operation contributes to acceleration of inspection work,

10

15

20

25

30

35

40

45

50

55

and enables quick diagnostics of problems. Specifically,
the automatic diagnostic operation helps to guess where
the problems are, such as unplugged connectors and
malfunction of a thermistor, solenoid valve, and motor-
operated expansion valve, compressor failure, a com-
munication error between the outdoor units 2 and the
indoor units 3, and the like.

[0051] In addition, the automatic diagnostic operation
can be used for checking whether or not maintenance
work was appropriate, by performing the automatic diag-
nostic operation after repair and checking. Here, unex-
pected maintenance failure such as that a thermistor is
erroneously mounted and the like can be prevented.
[0052] Note that a result of the automatic diagnostic
operation can also be displayed in a simple manner by
using the display unit 45.

<ALTERNATIVE EMBODIMENT>
(A)

[0053] AsshowninFigure 13, the pair of motor support
tables 63 preferably has a structure in which the resist-
ance against the airflow from down to up is reduced.
[0054] Here, as each motor support table 63 that ex-
tends across the cross stays 62 in Figure 4, a channel
member 63a whose cross section is in an angular U-
shape is used, and a member 63b to make the lower
surface of the channel member 63a into adownward con-
vex shape is welded to the channel member 63a. Each
motor support table 63 formed by the channel member
63a and the member 63b has a cross section as shown
in Figure 13. The cross sectional view has a downward
convex shape in which the center of the lower surface
protrudes further downward than the both ends. Accord-
ingly, the airflow flowing from down to up becomes as
indicated by arrow A1 in Figure 13, and the resistance
from the motor support table 63 is reduced.

[0055] Note that the shape of the lower surface of the
motor support table 63 is not limited to the inverted tri-
angular cross sectional shape shown in Figure 13. The
lower surface of the member 63a may be in a circular arc
shape.

(B)

[0056] As shown in Figure 14, the mounting structure
64 that extends upward from the bottom frame 61 and
supports the shut-off valves 18, 19 preferably has a gate
shape.

[0057] The mounting structure 64 is formed by a pair
of pillars 91, 91 that extend upward from the bottom frame
61 and a horizontal beam 92 that connects upper end
portions of the pillars 91, 91. A concave-convex pattern
is formed or the drawing process is performed on the
pillars 91, 91 and the horizontal beam 92 in order to en-
sure the strength of each of them. In addition, the hori-
zontal beam 92 is used to support the shut-off valves 18,
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19, and an opening OP3 is formed below the shut-off
valves 18, 19. Accordingly, when performing brazing be-
low the shut-off valves 18, 19 to join the refrigerant com-
munication pipes 17a, 17b to each other, a space for
such work can be secured. In addition, it is possible to
install the refrigerant communication pipes 17a, 17b such
that refrigerant communication pipes 17a, 17b are laid
through the opening OP3.

[0058] In addition, as shown in Figure 14, the horizon-
tal beam 92 is preferably provided in two types so as to
be capable of supporting an exclusive component 99 in
the case of an air conditioner for simultaneous heating
and cooling.

(©)

[0059] The outdoor unit 2 of the air conditioner 1 is
preferably configured, in case of a breakdown, such that
operation data (high pressure, low pressure, various set-
ting values, subcool, and the like) ten minutes before the
occurrence of a breakdown is stored in a memory in the
switch box 41. By so doing, data can be analyzed in detail
after the breakdown, and the cause of the breakdown
can be determined, which allows a countermeasure to
be easily taken and the cause of the breakdown to be
easily removed.

Claims
1. An outdoor unit (2) of an air conditioner comprising:

a fan (29);

an air discharge port configured to discharge air
blown out from the fan to the outside; and

a fan guard (30) configured to cover the air dis-
charge port,

wherein

the fan guard (30) includes a spaced away portion
(31) disposed away from the fan by a distance great-
er than the length of a test finger (100), and

the spaced away portion (31) has a first opening
(OP1) formed therein into which the test finger can
be inserted.

2. The outdoor unit (2) of an air conditioner according
to claim 1, wherein
the spaced away portion (31) is disposed away from
the fan by 80 mm or more, and the minimum width
of the first opening (OP1) is 12 mm or more.

3. The outdoor unit (2) of an air conditioner according
to claim 2, wherein
the spaced away portion (31) is disposed away from
the fan by 100 mm or more, and
the minimum width of the first opening (OP1) is 15
mm or more.
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4. The outdoor unit (2) of an air conditioner according
to any one of claims 1 through 3, wherein
the fan guard (30) further includes a near-fan portion
(32) whose distance from the fan is shorter than the
distance of the spaced away portion (31) from the
fan, and
the near-fan portion (32) has a second opening
(OP2) formed therein into which the test finger can-
not be inserted.

5. The outdoor unit (2) of an air conditioner according
to claim 4, wherein
the width of the second opening (OP2) is smaller
than 12 mm.

6. The outdoor unit (2) of an air conditioner according
to claim 4 or 5, wherein
the spaced away portion (31) faces the air discharge
port, and
the near-fan portion (32) extends toward the periph-
ery of the air discharge port from the periphery of the
spaced away portion.
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