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(54) OUTDOOR UNIT FOR AIR CONDITIONER AND AIR CONDITIONER

(67)  Anairconditioner (100) includes an outdoor unit
(101) inwhich a rotating shaft (330) of acompressor (102)
and a rotating shaft (330) of a motor (303) are located
below a rotating shaft (340) of a gas engine (301). The
air conditioner (100) prevents waste heat of the gas en-
gine (301) from being transmitted directly to the motor
(303) via the rotating shafts (330). In addition, the air
conditioner (100) is such that, in an air passage in a ma-
chine room (150), the compressor (102) and the motor
(303) are installed closer to an upwind side than the gas
engine (301) is, so that the effects of exhaust heat of the
gas engine (301) are suppressed, and, thus, cooling of
the motor (303) is accelerated.
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Description
BACKGROUND
1. Technical Field

[0001] The present disclosure relates to improvement
in operation reliability in an outdoor unit for an air condi-
tioner and the air conditioner, the outdoor unit including
a gas engine and a motor, which are two power sources,
and a compressor.

2. Description of the Related Art

[0002] Hitherto, fromthe viewpoints of reducing energy
costs and stably supplying energy, a gas heat pump air
conditioner using, as a power source, an internal com-
bustion engine, which uses gas fuel, that is, a so-called
gas engine, has been putinto practical use. In an outdoor
unit for the gas heat pump air conditioner, the interior of
a housing is divided into an upper portion and a lower
portion by a partition plate. The upper portion is a heat
exchanger room and the lower portion is amachine room.
The heat exchanger room accommodates a fan. The ma-
chine room accommodates therein a compressor that is
driven with a driving shaft of a gas engine and a driving
shaft of a motor coaxially linked to each other. An air
conditioner that is capable of optimizing operation effi-
ciency by separately transmitting driving force of the gas
engine and driving force of the motor to the compressor
is proposed (see, for example, Japanese Unexamined
Patent Application Publication No. 2002-228295).

SUMMARY

[0003] However, in the above-described technology,
as shown in Fig. 3, a rotating shaft 340 of a gas engine
301, a rotating shaft 320 of a compressor 102, and a
rotating shaft 330 of a motor 303 are coaxially linked to
each other. That is, the gas engine 301, the compressor
102, and the motor 303 are disposed close to each other,
as aresult of which exhaust heat that is generated at the
gas engine 301 is transmitted to the motor 303 via the
rotating shafts 340 and 330. In addition, compared to the
motor 303, the gas engine 301 is very large; and the
exhaust heat of the gas engine 301 spreads in the entire
machine room 310 and heats the motor 303 located in
the vicinity of the gas engine 301, as a result of which
the motor 303 cannot operate properly.

[0004] One non-limiting and exemplary embodiment
provides an outdoor unit for an air conditioner and the air
conditioner, the outdoor unit having a structure that
makes it possible to suppress temperature rise of a motor
that is, along with a gas engine, accommodated in a ma-
chine room.

[0005] Inone generalaspect, the techniques disclosed
here feature an outdoor unit for an air conditioner, includ-
ing a housing that defines therein a machine room and
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aheat exchangerroom, the heat exchangerroom located
above the machine room; a fan that is located at the heat
exchanger room and that generates an airflow from the
machine room towards the heat exchanger room; a motor
that is disposed in the machine room; a gas engine that
is disposed in the machine room; and a compressor that
is disposed in the machine room and that is driven by the
motor or the gas engine, wherein a rotating shaft of the
motor is located below a rotating shaft of the gas engine.
[0006] Therefore, in an air passage in the machine
room, the motor is installed closer to an upwind side than
the gas engine is; and exhaust heat of the gas engine is
no longer directly transmitted to the motor via the rotating
shafts.

[0007] Inthe outdoor unitfor the air conditioner accord-
ing to the present disclosure, outside air cools the motor
to suppress thermal effects of the exhaust heat of the
gas engine on the motor. Therefore, the outdoor unit pre-
vents demagnetization caused by temperature rise of the
motor, and, thus, can improve operation reliability of the
air conditioner.

[0008] Vibration from the gas engine, which is the
greatest vibration source, is prevented from being trans-
mitted directly to the rotating shaft of the motor, so that
the reliability of the motor is improved.

[0009] It should be noted that general or specific em-
bodiments may be implemented as a system, a method,
an integrated circuit, a computer program, a storage me-
dium, or any selective combination thereof.

[0010] Additional benefits and advantages of the dis-
closed embodiments will become apparent from the
specification and drawings. The benefits and/or advan-
tages may be individually obtained by the various em-
bodiments and features of the specification and draw-
ings, which need not all be provided in order to obtain
one or more of such benefits and/or advantages.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

Fig. 1 is a refrigeration circuit diagram of an air con-
ditioner according to an aspect of the present disclo-
sure;

Fig. 2 illustrates an arrangement of power sources
and a compressor in an outdoor unit according to
the aspect of the present disclosure; and

Fig. 3 illustrates an arrangement of power sources
and a compressor in an existing outdoor unit.

DETAILED DESCRIPTION

[0012] According to afirst disclosure, there is provided
an outdoor unit for an air conditioner, including a housing
that defines therein a machine room and a heat exchang-
er room, the heat exchanger room located above the ma-
chine room; a fan that is located at the heat exchanger
room and that generates an airflow from the machine
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room towards the heat exchanger room; a motor that is
disposed in the machine room; a gas engine that is dis-
posed in the machine room; and

a compressor that is disposed in the machine room and
that is driven by the motor or the gas engine, wherein a
rotating shaft of the motor is located below a rotating
shaft of the gas engine.

[0013] Therefore, since the rotating shaft of the motor
is located below the rotating shaft of the gas engine, itis
possible to prevent exhaust heat of the gas engine from
being directly transmitted to the motor via the rotating
shafts. Inaddition, since, in an air passage in the machine
room, the compressor and the motor are installed closer
to an upwind side than the gas engine is, the effects of
exhaust heat of the gas engine are suppressed, so that
cooling of the motor is accelerated. Therefore, by sup-
pressing temperature rise of the motor, failures caused
by demagnetization of the motor are prevented, so that
it is possible to improve operation reliability of the air con-
ditioner.

[0014] According to a second disclosure based on the
first disclosure, the outdoor unit for the air conditioner is
such that a rotating shaft of the compressor is located
below the rotating shaft of the gas engine.

[0015] Therefore, since the rotating shaft of the com-
pressor and the rotating shaft of the motor are located
below the rotating shaft of the gas engine, it is possible
to prevent exhaust heat of the gas engine from being
directly transmitted to the motor via the rotating shafts.
In addition, since, in the air passage in the machine room,
the compressor and the motor are installed closer to the
upwind side than the gas engine is, the effects of exhaust
heat of the gas engine are suppressed, so that cooling
of the motor is accelerated. Therefore, by suppressing
temperature rise of the motor, failures caused by demag-
netization of the motor are prevented, so thatitis possible
to improve operation reliability of the air conditioner.
[0016] Accordingto athird disclosure based on the first
disclosure or the second disclosure, the outdoor unit for
the air conditioner further includes a first heat exchanger
that is located in the heat exchanger room.

[0017] Therefore, the fan causes air subjected to heat
exchange at the heat exchanger room to flow to an upper
side of the heat exchanger room, so that it is possible to
suppress temperature rise of the motorto preventfailures
caused by demagnetization of the motor, and to, thus,
improve operation reliability of the air conditioner.
[0018] According to a fourth disclosure, there is pro-
vided an air conditioner including the outdoor unit accord-
ing to any one of the first to third disclosures; an indoor
unit that accommodates a second heat exchanger; and
an inter-unit pipe that connects the outdoor unit with the
indoor unit and that defines a passage in which a refrig-
erant flows.

[0019] Therefore, since the rotating shaft of the motor
is located below the rotating shaft of the gas engine, itis
possible to prevent exhaust heat of the gas engine from
being directly transmitted to the motor via the rotating
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shafts. In addition, since, in the air passage in the ma-
chine room, the compressor and the motor are installed
closer to the upwind side than the gas engine is, the ef-
fects of exhaust heat of the gas engine are suppressed,
so that cooling of the motor is accelerated. Therefore, by
suppressing temperature rise of the motor, failures
caused by demagnetization of the motor are prevented,
so that it is possible to improve operation reliability of the
air conditioner.

[0020] According to afifth disclosure, there is provided
an air conditioner including a passage in which a refrig-
erant flows, the outdoor unit according to any one of the
first to third disclosures, and an indoor unit that includes
a second heat exchanger, wherein the compressor, the
first heat exchanger, and the second heat exchanger are
disposed in the passage.

[0021] An embodiment according to the present dis-
closure is described in detail below with reference to the
drawings. The embodiment that is described below is
merely one embodiment. The present disclosure is not
limited to this embodiment.

Embodiment

[0022] Fig. 1is arefrigeration circuitdiagram of a struc-
ture of an air conditioner 100 according to an embodiment
of the present disclosure.

[0023] The air conditioner 100 includes an outdoor unit
101, two indoor units 111a and 111 b, and a refrigerant
pipe that connects these units. The outdoor unit 101 in-
cludes a compressor 102, an oil separator 103, an accu-
mulator 104, a four-way valve 105, afirst heat exchanger
(outdoor heat exchanger) 106, and a refrigerant pipe that
connects these components.

[0024] The indoor unit 111a includes a second heat
exchanger (indoor heat exchanger) 112a, and the indoor
unit 111 biincludes a second heat exchanger (indoor heat
exchanger) 112b. An indoor fan 114a is disposed near
the second heatexchanger 112a, and an indoor fan 114b
is disposed near the second heat exchanger 112b.
[0025] The outdoor unit 101 and the two indoor units
111 aand 111b are connected to each other by an inter-
unit pipe 10 that forms a passage in which a refrigerant
flows.

[0026] Fig. 2 illustrates an arrangement of power
sources and the compressor 102 in the outdoor unit 101
according to the embodiment of the present disclosure.
[0027] AsshowninFig.2,the outdoorunit101includes
a box-shaped casing 110. At a substantially central por-
tion of the outdoor unit 101 in a height direction, the out-
door unit 101 is divided into an upper portion and a lower
portion by a partition plate 120. A machine room 150 is
located below the partition plate 120. A heat exchanger
room 160 is located above the partition plate 120. The
partition plate 120 has a first slit 154 through which air
can pass.

[0028] The compressor 102, a motor 303, and a gas
engine 301 are provided in the machine room 150. By a
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first supporting member 307, the compressor 102 is dis-
posed above a bottom plate 130 of the outdoor unit 101.
By a second supporting member 306, the motor 303 is
disposed above the bottom plate 130. A second slit 155
through which air flows is provided in the box-shaped
casing 110 that forms the side walls of the machine room
150.

[0029] The motor 303 and the compressor 102 are dis-
posed side by side. The motor 303 and the compressor
102 are linked to each other by a motor rotating shaft 330
extending in a substantially horizontal direction.

[0030] Thegasengine 301 isprovided above the motor
303 and the compressor 102. A gas-engine rotating shaft
340 extending in a substantially horizontal direction is
linked to the gas engine 301.

[0031] The rotating shaft 330 of the motor 303 and the
rotating shaft 340 of the gas engine 301 are linked to
each other via transmitting means 302. The transmitting
means 302 includes a pulley 308 of the motor rotating
shaft 330, a pulley 309 of the rotating shaft of the gas
engine 301, and a belt 310 placed upon the pulleys 308
and 309.

[0032] The rotating shaft 330 of the motor 303 is locat-
ed below the rotating shaft 340 of the gas engine 301 in
the height direction. That is, the motor rotating shaft 330,
which is the rotating shaft of the motor 303, is located
below the gas-engine rotating shaft 340, which is the ro-
tating shaft of the gas engine 301, in the height direction.
The motor rotating shaft 330, which is also the rotating
shaft of the compressor 102, is located below the gas-
engine rotating shaft 340, which is the rotating shaft of
the gas engine 301.

[0033] The first heat exchanger 106 is provided in the
heatexchangerroom 160 so as to cover the side surfaces
of the first heat exchanger 106. Two outdoor fans 107
are provided at the heat exchanger room 160.

[0034] By operating the outdoor fans 107, heat ex-
change is performed between outside air and a refriger-
ant that flows in the first heat exchanger 106 (see arrow
304), and outside air is introduced from the second slit
155 provided in a side surface of the machine room 150.
Thereafter, the outside air flows into the heat exchanger
room 160 from the machine room 150 via the first slit 154
provided in the partition plate 120. In this way, the oper-
ation of the outdoor fans 107 causes an air passage 305
to be provided.

[0035] Although, in the present embodiment, the out-
door unit 101 is divided into the machine room 150 and
the heat exchanger room 160 by the partition plate 120,
the outdoor unit 101 may be one that is not divided by
the partition plate 120 or the like.

[0036] The operation and working of the outdoor unit
101, which has the above-described structure, for the air
conditioner 100 are described below.

[0037] First,inthe present embodiment, during the op-
eration of the outdoor unit 101, in order to rotate the com-
pressor 102, the gas engine 301 and the motor 303 sep-
arately control their respective driving forces and transmit
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the driving forces. The gas engine 301 in operation be-
comes very hot and generates radiant heat (exhaust
heat) around the gas engine 301. The ambient temper-
ature of the gas engine 301 increases. However, since
the outdoor fans 107 cause the air passage 305 to be
provided from the machine room 150 to the heat ex-
changer room 160, the exhaust heat of the gas engine
301 is exhausted to a location above the gas engine 301.
As aresult, temperature rise at a location where the com-
pressor 102 and the motor 303 are installed, that is, a
location below the gas engine 301 is suppressed.
[0038] As described above, in the present embodi-
ment, by installing the compressor 102 and the motor
303 below the gas engine 301, it is possible to suppress
temperature rise of the motor 303. As a result, failures
caused by demagnetization of the motor 303 are pre-
vented, so that it is possible to improve operation relia-
bility of the air conditioner 100.

[0039] In the present embodiment, during the opera-
tion of the outdoor unit 101, the gas engine 301 operates
while largely vibrating at all times. Since the gas engine
301 is indirectly linked to the compressor 102 via the
transmitting means 302, the transmission of the vibration
of the gas engine 301 to the compressor 102 and the
motor 303 is suppressed.

[0040] As described above, in the present embodi-
ment, by linking the gas engine 301 to the compressor
102 and the motor 303 via the transmitting means 302,
it is possible to prevent the vibration of the gas engine
301 from being directly transmitted to the compressor
102 and the motor 303. As aresult, itis possible to prevent
shaft misalignment failures caused by vibration between
the compressor 102 and the motor 303, and, thus, im-
prove operation reliability of the air conditioner 100.
[0041] In the present embodiment, the structure in
which the compressor 102 and the motor 303 are coax-
ially linked to each other is described. When the com-
pressor 102 and the motor 303 are linked to each other
via similar transmitting means differing from the trans-
mitting means 302, or when the motor 303 exists in the
compressor 102, it is also possible to similarly provide
the same effects by similarly installing the compressor
102 and the motor 303 below the rotating shaft 340 of
the gas engine 301.

[0042] Although, in the present embodiment, an air
conditioner device including one indoor unit or two or
more indoor units is described, an air conditioner device
including a plurality of indoor units may be used.

[0043] As described above, the outdoor unit for the air
conditioner according to the presentdisclosure is suitably
used as an air conditioner device that, by suppressing
temperature rise of the motor, prevents failures caused
by demagnetization of the motor and, thus, improves op-
eration reliability of the air conditioner.



7 EP 3 182 022 A1
Claims

1. An outdoor unit (101) for an air conditioner (100),
comprising:

a housing that defines therein a machine room
(150) and a heat exchanger room (160), the heat
exchanger room (160) located above the ma-
chine room (150);

afan (107) that is located at the heat exchanger 70
room (160) and that generates an airflow from

the machine room (150) towards the heat ex-
changer room (160);

a motor (303) that is disposed in the machine
room (150); 15
a gas engine (301) that is disposed in the ma-
chine room (150); and

a compressor (102) that is disposed in the ma-
chine room (150) and that is driven by the motor
(303) or the gas engine (301), wherein 20
a rotating shaft (330) of the motor (303) is locat-

ed below a rotating shaft (340) of the gas engine
(301).

2. The outdoor unit (101) for the air conditioner (100) 25
according to claim 1, wherein a rotating shaft (330)
of the compressor (102) is located below the rotating
shaft (340) of the gas engine (301).

3. The outdoor unit (101) for the air conditioner (100) 30
according to claim 1 or 2, further comprising
afirst heat exchanger (106) that is located in the heat
exchanger room (160).

4. An air conditioner (100) comprising: 35

the outdoor unit (101) according to any one of
claims 1 to 3;
anindoor unit(111a, 111 b) that accommodates
a second heat exchanger (112a, 112b); and 40
an inter-unit pipe (10) that connects the outdoor
unit (101) with the indoor unit (111a, 111 b) and
that defines a passage in which a refrigerant
flows.

45

5. An air conditioner (100) comprising:

a passage in which a refrigerant flows;

the outdoor unit (101) according to any one of
claims 1 to 3; and 50
anindoor unit (111 a, 111 b) that includes a sec-

ond heat exchanger (112a, 112b), wherein

the compressor (102), the first heat exchanger
(106), and the second heat exchanger (112a,
112b) are disposed in the passage. 55
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