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(54) AIR CONDITIONER

(57) An air conditioner includes a bottom frame (21)
housing an indoor heat exchanger (5), a front grill (22)
fitted to a front side of the bottom frame (21), a front panel
(23) fitted to a front side of the front grill (22), a temper-
ature sensor (9) provided between the indoor heat ex-

changer (5) and connection pipings (L1 and L2) connect-
ed to the indoor heat exchanger (5), and a board (51)
shielding the temperature sensor (9) from the indoor heat
exchanger (5) and connection pipings (L1 and L2). The
temperature sensor (9) is placed in an air passage be-
tween the front grill (22) and front panel (23).
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Description

TECHNICAL FIELD

[0001] The present invention relates to air condition-
ers.

BACKGROUND ART

[0002] A conventional air conditioner has a tempera-
ture sensor mounted in front of a heat exchanger by
means of a fitting (see JP 9-178305 A, for example).
[0003] In this air conditioner, the temperature sensor
can precisely detect the temperature of air taken in from
a room while the air conditioner is operating because the
sensor is located in an air passage. In a multi-type air
conditioner including two or more indoor units, however,
when an indoor unit is out of operation while other indoor
units are operating, a refrigerant is made to circulate even
in the out-of-operation indoor unit to prevent pool of the
refrigerant therein. In this case, disadvantageously, the
temperature sensor in the out-of-operation indoor unit
cannot detect the indoor temperature correctly under the
influence of the temperature of the heat exchanger.
[0004] It is conceivable to design an air conditioner
such that a temperature sensor is placed in a position
distant from the heat exchanger. However, even in such
a case, due to a limited space within the air conditioner,
the temperature sensor may fail to correctly detect the
indoor temperature under the influence of the tempera-
ture of connection piping connected to the heat exchang-
er.

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0005] An object of the present invention is to provide
an air conditioner capable of correctly and precisely de-
tecting the indoor temperature with a simple structure
even when the air conditioner is out of operation.

SOLUTION TO PROBLEM

[0006] In order to solve the problem, an air conditioner
according to the present invention includes:

a casing that houses a heat exchanger;
a front grill fitted to a front side of the casing;
a front panel fitted to a front side of the front grill;
a temperature sensor placed between the heat ex-
changer and a connection piping connected to the
heat exchanger; and
a cover for shielding the temperature sensor from
the heat exchanger and/or the connection piping,

wherein the temperature sensor is provided so as to be
located in an air passage between the front grill and the

front panel.
[0007] In the air conditioner with the above arrange-
ment, the temperature sensor is located in a position be-
tween the heat exchanger and the connection piping, and
moreover the temperature sensor is shielded or blocked
from the heat exchanger and the connection piping by
the cover. Therefore, it is possible to reduce the influence
of radiant heat from the heat exchanger and the connec-
tion piping irrespective of whether the air conditioner is
in operation or out of operation. Also, while the air con-
ditioner is operating, air circulates through the air pas-
sage between the front panel and the front grill where
the temperature sensor is located. The temperature sen-
sor, therefore, can correctly detect the temperature. That
is, the air conditioner achieves correct detection of the
indoor temperature with simple arrangement even when
it is out of operation.
[0008] In one embodiment, the cover constitutes a part
of the front grill.
[0009] In the embodiment, because the cover for
blocking radiant heat from the heat exchanger and/or the
connection piping constitutes part of the front grill, por-
tions of the front grill around the cover are also usable
as a heat shield. As a result, the heat blocking effect may
be enhanced.
[0010] In one embodiment, the temperature sensor is
on a plane located forward of a front-side plane of the
heat exchanger.
[0011] In the embodiment, because the temperature
sensor is located on the plane forward of the front-side
plane of the heat exchanger, the temperature sensor is
distant from the heat exchanger and/or the connection
piping. This contributes further to the reduction of the
influence of radiant heat from the heat exchanger and/or
the connection piping.

ADVANTAGEOUS EFFECTS OF INVENTION

[0012] As is apparent from the above, the present in-
vention can achieve an air conditioner capable of cor-
rectly detecting the indoor temperature with a simple ar-
rangement even while the air conditioner is out of oper-
ation.
[0013] According to an embodiment, the cover block-
ing the radiant heat from the heat exchanger and/or the
connection piping constitutes a part of the front grill, por-
tions around the cover of the front grill are also usable
as a heat shield. As a result, the heat blocking effect is
enhanced.
[0014] In an embodiment, because the temperature
sensor is located on a plane forward of the front-side
plane of the heat exchanger, the temperature sensor is
distant from the heat exchanger and/or the connection
piping. This contributes further to the reduction of the
influence of radiant heat from the heat exchanger and/or
the connection piping.
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BRIEF DESCRIPTION OF DRAWINGS

[0015]

Fig. 1 shows a refrigerant circuit diagram of an air
conditioner in one embodiment of the invention;
Fig. 2 shows a perspective view of a floor standing
type indoor unit of the air conditioner;
Fig. 3 shows a perspective view of the floor standing
type indoor unit from which a front panel has been
removed;
Fig. 4 is a sectional view of the above indoor unit;
Fig. 5A shows a schematic front view for explaining
the position of a temperature sensor in the above
indoor unit; and
Fig. 5B shows a schematic top plan view for explain-
ing the position of the temperature sensor in the
above indoor unit.

DESCRIPTION OF EMBODIMENTS

[0016] Hereinbelow, embodiments of the air condition-
er according to the present invention will be described in
detail with reference to the attached drawings.
[0017] Fig. 1 shows a refrigerant circuit diagram of the
air conditioner as one embodiment of the invention. As
shown in Fig. 1, the air conditioner has a compressor 1,
a four-way directional control valve 2 one end of which
is connected to a discharge side of the compressor 1, an
outdoor heat exchanger 3 one end of which is connected
to another end of the four-way directional control valve
2, an electric expansion valve 4 one end of which is con-
nected to the other end of the outdoor heat exchanger
3, an indoor heat exchanger 5 one end of which is con-
nected to the other end of the electric expansion valve 4
via a closing valve 12 and connection piping L1, and an
accumulator 6 one end of which is connected to the other
end of the indoor heat exchanger 5 via a closing valve
13, connection piping L2 and the four-way directional
control valve 2 while the other end of the accumulator 6
is connected to a suction side of the compressor 1. A
refrigerant circuit is formed by the compressor 1, the four-
way directional control valve 2, the outdoor heat ex-
changer 3, the electric expansion valve 4, the indoor heat
exchanger 5 and the accumulator 6.
[0018] The air conditioner further has an outdoor fan
7 placed in the vicinity of the outdoor heat exchanger 3,
an indoor fan 8 placed in the vicinity of the indoor heat
exchanger 5, a temperature sensor 9 for detecting an
indoor temperature, and a control unit 11 for controlling
the compressor 1, the electric expansion valve 4, the
outdoor fan 7, the indoor fan 8, the temperature sensor
9 and the like.
[0019] The control unit 11 is made up of a microcom-
puter, an input/output circuit and the like. The control unit
11 controls the compressor 1, the four-way directional
control valve 2, the electric expansion valve 4, the indoor
fan 7, etc.

[0020] The compressor 1, the four-way directional con-
trol valve 2, the outdoor heat exchanger 3, the electric
expansion valve 4, the accumulator 6, the outdoor fan 7,
and the control unit 11 are components of an outdoor
unit 10. And, the indoor heat exchanger 5, the indoor fan
8, and the temperature sensor 9 are components of an
indoor unit 20.
[0021] In heating operation of the air conditioner hav-
ing the above configuration, when the compressor 1 is
started after the four-way directional control valve 2 is
switched to a position shown by a solid line, a high pres-
sure refrigerant discharged from the compressor 1 goes
into the indoor heat exchanger 5 via the four-way direc-
tional control valve 2. Then, the refrigerant is condensed
by the indoor heat exchanger 5, decompressed by the
electric expansion valve 4, and goes into the outdoor
heat exchanger 3. The refrigerant is evaporated in the
outdoor heat exchanger 3 and returns to the suction side
of the compressor 1 via the four-way directional control
valve 2 and the accumulator 6. In this way, to implement
a refrigerating cycle, the refrigerant circulates through
the refrigerant circuit which is formed by the compressor
1, the indoor heat exchanger 5, the electric expansion
valve 4, the outdoor heat exchanger 3 and the accumu-
lator 6. Indoor air is circulated through the indoor heat
exchanger 5 by the indoor fan 8 to thereby heat a room.
[0022] On the other hand, in a cooling operation, the
four-way directional control valve 2 is switched to a po-
sition shown by a dotted line. The refrigerating cycle is
implemented by circulation of the refrigerant in order of
the compressor 1, the outdoor heat exchanger 3, the
electric expansion valve 4, the indoor heat exchanger 5,
and the accumulator 6.
[0023] Fig. 2 shows a perspective view of the indoor
unit 20 of the air conditioner. The indoor unit 20 has a
base frame 21, a front grill 22 and a front panel 23, as
shown in Fig. 2. The base frame 21, which is an example
of the casing, has a generally rectangular shape whose
rear side is mounted on an indoor wall surface. The front
grill 22 is fitted to a front side of the base frame 21 and
has a generally rectangular-shaped opening 22c at its
front face. Also, the front panel 23 is fitted so as to cover
the opening 22c of the front grill 22.
[0024] An upper side outlet 22a is provided in an upper
part of the front grill 22. A lower side outlet 22b is provided
in a lower part of the front grill 22. The upper side outlet
22a of the front grill 22 is equipped with a flap 24. The
flap 24 rotates during cooling and heating operations to
respectively blow off cool and warm air through the upper
side outlet 22a in an obliquely upward and forward direc-
tion. At the time of stoppage, the flap 24 covers the upper
side outlet 22a, as shown in Fig. 2.
[0025] The front panel 23 is provided with an upper
side inlet 23a at its upper part. A lower side inlet 23b is
provided at a lower part of the front panel 23. Further,
lateral inlets 23c are provided at the right and left sides
of the front panel 23 (Fig. 2 shows only the right-side
inlet).
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[0026] Fig. 3 shows a perspective view of the floor
standing type indoor unit 20 of the air conditioner from
which the front panel 23 has been removed, wherein
components same as those shown in Fig. 4 are denoted
by the same reference numbers in Fig. 4.
[0027] As shown in Fig. 3, provided in an air passage
between the front grill 22 and the front panel 23 is a sensor
section 31 protruding forward from the right side of the
front grill 22. A temperature sensor 9 is placed in this
sensor section 31. The temperature sensor 9 is at a po-
sition not confronting the indoor fan 8 as seen from the
front side. A humidity sensor may be placed together with
the temperature sensor 9 in the sensor section 31.
[0028] The sensor section 31 is generally cubical in
shape and has slits at each of its five sides, namely all
sides other than the bottom that faces the front grill 22.
Also, a board 51 (shown in Figure 5A and Figure 5B)
mounted with the temperature sensor 9 is fixed to the
bottom of the sensor section 31 so that the back side of
the temperature sensor 9 is covered or shielded by the
board. In this way, the temperature sensor 9 is shielded
from radiant heat coming from the indoor heat exchanger
5 and/or the connection pipings L1, L2 (shown in Figures
5A and 5B). Thus, the indoor temperature can be detect-
ed precisely by the temperature sensor 9 while the air
conditioner is out of operation.
[0029] Then, upon starting the operation of the air con-
ditioner, room air that is taken into the front panel 23
through the lateral inlet 23c provided on the right side
surface of the front panel 23 goes along the air passage
between the front grill 22 and the front panel 23 and is
taken into the opening 22c of the front grill 22. Thus, the
indoor temperature can be detected precisely by the tem-
perature sensor 9 also while the air conditioner is in op-
eration.
[0030] Fig. 4 shows a sectional view of the indoor unit
20 of the air conditioner. In Fig. 4, the reference numeral
31 indicates the sensor section.
[0031] As shown in Fig. 4, a motor 26 is fixed onto a
generally central portion of the base frame 21. The indoor
fan 8 is placed on the base frame 21 so as to be connected
to a shaft of the motor 26 which is oriented in the front-
back direction. The indoor fan 8 is a turbo fan for blowing
off air, which is sucked from the front side, in the radially
outward direction with respect to the shaft. A bell mouth
27 is provided in the base frame 21 and in front of the
indoor fan 8. The indoor heat exchanger 5 is placed to
the front side of the bell mouth 27. The front grill 22 is
mounted in front of the indoor heat exchanger 5. The
front panel 23 is fitted to the front side of the front grill
22. The opening 22c of the front grill 22 is equipped with
a filter 25. A drain pan 28 is placed below the bell mouth
27 and the indoor heat exchanger 5.
[0032] The flap 24 for controlling the air blowing direc-
tion vertically is provided at the upper side outlet 22a of
an upper outlet passageway P1 of the front grill 22. Also,
a shutter 30 for closing and opening the lower side outlet
22b is provided in a lower outlet passageway P2 of the

front grill 22. The shutter 30 pivots around an axis 30a
which is installed to the bottom frame 21 at a lower part
of the lower outlet passageway P2. The dash-dot line A
shows an open state of the shutter 30, while the dash-
dot line B shows a closed state of the shutter 30.
[0033] The indoor fan 8 takes in air through the opening
22c of the front panel 22 and discharges radially outward-
ly of the shaft of the fan motor. More specifically, air is
passed through the upper outlet passageway P1 and dis-
charged diagonally upward and forward through the up-
per side outlet 22a, while air is passed through the lower
outlet passageway P2 and discharged forward through
the lower side outlet 22b.
[0034] Figs. 5A and 5B are schematic explanatory
views to explain the position of the temperature sensor
9 in the indoor unit 20, wherein Fig. 5A shows a schematic
front view, and Fig. 5B shows a schematic top plan view.
[0035] As shown in Figs. 5A and 5B, an electrical
equipment box 50 is placed to the upper right side of the
indoor heat exchanger 5 within the bottom frame 21. The
upper side outlet 22a is placed in the upper part of the
front grill 22, while the lower side outlet 22b is placed in
the lower part of the front grill 22. Also, placed to the right
side of the indoor heat exchanger 5 and to the lower side
of the electrical equipment box 50 within the bottom frame
21 are the connection pipings L1 and L2 connected to
the indoor heat exchanger 5 at an end thereof. And, the
temperature sensor 9 mounted on the board 51 serving
as a cover is placed to the lower front side of the electrical
equipment box 50. The temperature sensor 9 mounted
on the board 51 is installed within the sensor section 31
on the front grill 22 so that the board 51 covers the back-
side of the sensor section 31. A sealant or sealing mem-
ber (not shown) is applied between the outer circumfer-
ence of the board 51 and outer peripheral portions of an
opening for the sensor section 31 of the front grill 22 to
more prevent heat from the indoor heat exchanger 5
and/or the connection pipings L1 and L2 from affecting
the temperature sensor 9.
[0036] According to prior art, the bottom frame 21 may
be provided with slits at a lower portion of a right-hand
lateral side thereof to provide a lateral air passage leading
to the indoor heat exchanger 5, and a temperature sensor
109 may be placed near the slits. However, if this tech-
nique is adopted in a multi-type air conditioner in which
a slight amount of refrigerant is circulated in an out-of-
operation indoor unit to prevent the refrigerant from pool-
ing in the air conditioner, it is impossible to correctly de-
tect the room temperature due to the influence of radiant
heat coming from the connection pipings L1 and L2.
[0037] In contrast, in this embodiment, the tempera-
ture sensor 9 is located in a position between the indoor
heat exchanger 5 and the connection pipings L1 and L2
and moreover the temperature sensor 9 is blocked from
the indoor heat exchanger 9 and the connection pipings
L1 and L2 by the board 51 serving as a cover. Therefore,
it is possible to reduce the influence of radiant heat from
the indoor heat exchanger 5 and the connection pipings
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L1 and L2 irrespective of whether the air conditioner or
the indoor unit is in operation or out of operation. Also,
while the air conditioner is operating, air circulates
through the air passage between the front panel 23 and
the front grill 22 where the temperature sensor 9 is locat-
ed. The temperature sensor 9, therefore, can correctly
detect the temperature. That is, the air conditioner
achieves correct detection of the indoor temperature with
simple arrangement even when it is out of operation.
[0038] Furthermore, because the board 51, which
serves as a cover to block the radiant heat from the indoor
heat exchanger 5 and/or the connection pipings L1 and
L2, constitutes a part of the front grill 22, portions of the
front grill 22 around the board 51 are also usable as a
heat shield. As a result, the heat blocking effect may be
enhanced.
[0039] Also, because the temperature sensor 9 is lo-
cated on a plane forward of the front-side plane of the
heat exchanger 5, the temperature sensor 9 is accord-
ingly in a position distant from the indoor heat exchanger
5 and the connection pipings L1 and L2. This contributes
further to the reduction of the influence of radiant heat
from the indoor heat exchanger 5 and/or the connection
pipings L1 and L2.
[0040] In the above embodiment, description has been
made of a floor standing air conditioner, but the present
invention is not limited to the air conditioner of this type.
[0041] In the above embodiment, description has been
made of a separate type air conditioner having an indoor
unit and an outdoor unit, but the present invention is ap-
plicable to air conditioners of other types.

Claims

1. Air conditioner comprising:

a casing (21) that houses a heat exchanger (5);
a front grill (22) fitted to a front side of the casing
(21);
a front panel (23) fitted to a front side of the front
grill (22);
a temperature sensor placed between the heat
exchanger (5) and a connection piping (L1, L2)
connected to the heat exchanger; and
a cover (51) for shielding the temperature sensor
(9) from the heat exchanger (5) and/or the con-
nection piping (L1, L2),

wherein the temperature sensor (9) is provided so
as to be located in an air passage between the front
grill (22) and the front panel (23).

2. The air conditioner as claimed in claim 1,
wherein the cover (51) constitutes a part of the front
grill (22).

3. The air conditioner as claimed in claim 1 or 2,

wherein the temperature sensor (9) is on a plane
located forward of a front-side plane of the heat ex-
changer (5).
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