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(54) AIR CONDITIONER

(67)  An air conditioner includes: a floor-standing in-
door unit; a control board (9) that controls the floor-stand-
ing indoor unit; a refrigerant sensor (7) that is installed in
the floor-standing indoor unit and outputs a detection sig-
nal (71) with a duty ratio varied in accordance with the
concentration of a refrigerant detected; and an LED (302)

as a luminous unit that is installed in the floor-standing
indoor unit and changes between afirst illuminated state
indicating that a signal transmission path transmitting the
detection signal (71) to the control board (9) is discon-
nected, and a second illuminated state indicating that the
signal transmission path is not disconnected.
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Description
Field
[0001] The present invention relates to an air condi-

tioner including a floor-standing indoor unit and a refrig-
erantsensor that detects aleakage of arefrigerant leaked
from the floor-standing indoor unit.

Background

[0002] Fluorocarbon refrigerants have stable physical
properties and are easy to handle, but have a high global
warming potential and an adverse effect on the global
environment. For this reason, hydrocarbon refrigerants
such as propane or propylene which are natural refrig-
erants with a low global warming potential are attracting
attention as a substitute for the fluorocarbon refrigerants.
However, the hydrocarbon refrigerants are flammable so
that, when applied to an air conditioner, the refrigerant
leaking from the air conditioner can reach a flammable
concentration. It is thus desired that the air conditioner
detects the leakage of the refrigerant at an early stage
and take some measures to prevent the leaked refriger-
ant from reaching the flammable concentration.

[0003] A floor-standing indoor unit disclosed in Patent
Literature 1 includes: a control board that integrally con-
trols devices such as a blower fan, a fan motor, and a
compressor; and a remote controller on which a user
performs driving operation of an air conditioner, monitors
an operating state as well as details of a problem of the
air conditioner. A refrigerant sensor is connected to the
control board via wiring including a signal line. The re-
frigerant sensor is installed at the bottom of the machine
room in the floor-standing indoor unit disclosed in Patent
Literature 1. The refrigerant sensor is installed at the bot-
tom of the machine roomto be able to effectively measure
the concentration of the leaking refrigerant because the
specific gravity of the hydrocarbon refrigerant is higher
than the specific gravity of the air. The refrigerant sensor
detects the refrigerant leaked from components of a re-
frigeration cycle such as a heat exchanger and a union
joint,and when the concentration of the refrigerantreach-
es a predetermined value or higher, the floor-standing
indoor unit operates the blower fan to diffuse the refrig-
erant and thus prevent an increase in the concentration
of the refrigerant up to the flammable concentration.
[0004] The floor-standing indoor unit disclosed in Pat-
ent Literature 1 has a function of displaying the details
of a problem on the remote controller in order to notify
the user of the details of various problems occurring in
the air conditioner. The details of problems include re-
frigerant leakage information indicating leakage of the
refrigerant, communication problem information indicat-
ing the occurrence of a problem in communication be-
tween the indoor unit and an outdoor unit, and discon-
nection problem information indicating the occurrence of
disconnection of the signal line transmitting a refrigerant
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detection signal output from the refrigerant sensor.
Citation List
Patent Literature

[0005] Patent Literature 1: Japanese Patent Applica-
tion Laid-open No. 2015-94566

Summary
Technical Problem

[0006] The conventional floor-standing indoor unit typ-
ified by the one disclosed in Patent Literature 1 is con-
figured to display the refrigerant leakage information that
is given higher priority than the information such as the
communication problem and the disconnection problem
on the remote controller. This is to notify the user of the
refrigerant leakage before the concentration of the refrig-
erant increases up to the flammable concentration and
thus urge the user to ventilate the room in which the air
conditioner is installed or operate the air conditioner by
a user’s operation and forcibly diffuse the refrigerant. Ac-
cordingly, when the signal line is disconnected after the
refrigerant leakage is detected; the remote controller
does not display the disconnection problem but displays
only the refrigerant leakage information. A service tech-
nician therefore takes measures against only the refrig-
erant leakage of the floor-standing indoor unit displaying
only the refrigerantleakage information, thereby realizing
the disconnection problem after the measures are com-
pleted and needing to take measures against the discon-
nection problem anew.

[0007] The present invention has been made in view
of the above, and an object of the present invention is to
provide an air conditioner that can improve workability of
measures against a disconnection problem without im-
pairing measures against leakage of a flammable refrig-
erant.

Solution to Problem

[0008] To solve the above problems and achieve the
object an air conditioner according to the present inven-
tion includes: a floor-standing indoor unit; a control board
installed in the floor-standing indoor unit to control the
floor-standing indoor unit; a refrigerant sensor installed
in the floor-standing indoor unit to output a detection sig-
nal with a duty ratio varied in accordance with concen-
tration of a detected refrigerant; and a luminous unit in-
stalled in the floor-standing indoor unit to change be-
tween a first illuminated state indicating that a signal
transmission path transmitting the detection signal to the
control board is disconnected, and a second illuminated
state indicating that the signal transmission path is not
disconnected.
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Advantageous Effects of Invention

[0009] The air conditioner according to the present in-
vention has the effect of being able to improve the work-
ability of the measures against the disconnection prob-
lem without impairing the measures against leakage of
the flammable refrigerant.

Brief Description of Drawings
[0010]

FIG. 1 is an external view of an air conditioner ac-
cording to an embodiment of the present invention.
FIG. 2 is an internal view of a floor-standing indoor
unit illustrated in FIG. 1.

FIG. 3 is a diagram illustrating connection among a
remote controller, a control board, arelay board, and
a refrigerant sensor included in the air conditioner
according to the embodiment of the present inven-
tion.

FIG. 4 is a diagram illustrating a detailed configura-
tion of each of the control board, the relay board, and
the refrigerant sensor illustrated in FIG. 3.

FIG. 5is adiagram illustrating an example of a pulse
width modulated signal output from a controller pro-
vided in the refrigerant sensor illustrated in FIG. 4.

Description of Embodiments

[0011] An air conditioner according to an embodiment
of the present invention will now be described in detail
with reference to the drawings. Note that the present in-
vention is not limited to the embodiment.

Embodiment.

[0012] FIG. 1 is an external view of an air conditioner
according to an embodiment of the present invention. An
air conditioner 100 includes: an outdoor unit 1; a floor-
standing indoor unit 2 connected to the outdoor unit 1;
and a pipe 3 connecting the outdoor unit 1 and the floor-
standingindoor unit 2 to each other and allowing passage
of a refrigerant. The air conditioner 100 according to the
present embodiment uses a flammable hydrocarbon re-
frigerant.

[0013] The floor-standing indoor unit 2 includes: a
housing 20; a front panel 21 installed on the front of the
housing 20; and a remote controller 22. The remote con-
troller 22 may be hereinafter simply referred to as a "re-
mote control 22". The housing 20 is a hollow box body
with a front opening formed on the front of the housing
20. The front panel 21 is detachably mounted in the front
opening of the housing 20. The front panel 21 is provided
with an air inlet 21a formed on a lower area of the front
panel 21 and an air outlet 21b formed on an upper area
of the front panel 21. Moreover, the remote control 22 is
installed between the air inlet 21a and the air outlet 21b
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on the front panel 21.

[0014] The remote control 22 is a user interface for a
user to perform a driving operation of the air conditioner
100, and to monitor an operating state as well as details
of a problem of the air conditioner 100. For example, the
driving operation includes: operation for starting the op-
eration of the air conditioner 100; operation for stopping
the operation of the air conditioner 100; and operation
for switching an operating mode. For example, the details
of problems include: refrigerant leakage information in-
dicating leakage of the refrigerant from a part making up
a refrigeration cycle of the air conditioner 100; commu-
nication problem information indicating the occurrence
of a problem in communication between the floor-stand-
ingindoor unit 2 and the outdoor unit 1; and disconnection
problem information indicating the occurrence of discon-
nection of a signal line to be described later.

[0015] The remote control 22 includes a display 22a
that displays the operating state and the details of a prob-
lem. The air conditioner 100 displays the refrigerant leak-
age information having a higher priority than information
such as the communication problem information and the
disconnection problem information on the display 22a of
the remote control 22. As described above, this is be-
cause to notify the user of refrigerant leakage before the
concentration of the refrigerant reaches the flammable
concentration and thus to urge the user to ventilate a
room in which the air conditioner is installed or operate
the air conditioner by a user’s operation and forcibly dif-
fuse the refrigerant. Moreover, when the signal line to be
described later is disconnected while the refrigerant leak-
age information is displayed, the air conditioner 100 does
not display the disconnection problem information but
displays only the refrigerant leakage information on the
display 22a of the remote control 22. Thus, when the
refrigerant leakage information is displayed, a service
technician takes measures against only the refrigerant
leakage andrealizes the disconnection problem after tak-
ingthe measures against the refrigerantleakage, thereby
needing to take measures against the disconnection
problem anew.

[0016] In order to solve such a problem, the air condi-
tioner 100 according to the present embodimentincludes
a luminous unit that changes between a first illuminated
state indicating disconnection of the signal line that trans-
mits a detection signal output from the refrigerant sensor
to a control board, and a second illuminated state indi-
cating no disconnection of the signal line. The air condi-
tioner 100 is thus configured such that the service tech-
nician can check the presence or absence of a discon-
nection problem by a change in the illuminated state of
the luminous unit. An example of the configuration will
be specifically described below.

[0017] FIG. 2 is an internal view of the floor-standing
indoor unit illustrated in FIG. 1. The housing 20 of the
floor-standing indoor unit 2 illustrated in FIG. 2 includes
a lower space 200 forming an air intake portion and an
upper space 201 positioned above the lower space 200
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and forming a heat exchange portion. The lower space
200 and the upper space 201 are partitioned by a partition
4. The partition 4 is a plate-shaped and installed at the
center of the housing 20 in the vertical direction. An air
passage opening 4a serving as an air passage between
the lower space 200 and the upper space 201 is formed
in the partition 4.

[0018] The lower space 200 is provided on the rear of
the air inlet 21a illustrated in FIG. 1, and is exposed to
the front when the air inlet 21a is removed from the front
panel 21. The upper space 201 is provided on the rear
of the air outlet 21b illustrated in FIG. 1, and is exposed
to the front when the air outlet 21b is removed from the
front panel 21.

[0019] An indoor blower fan 5 is installed in the lower
space 200 to generate an air flow from the air inlet 21a
toward the air outlet 21b illustrated in FIG. 1. The indoor
blower fan 5 is a multiblade fan including an impeller 5¢
connected to an output shaft 5b of a motor 5a and having
a plurality of blades arranged at regular intervals in the
circumferential direction. The indoor blower fan 5 is cov-
ered with a spiral fan casing 6. The fan casing 6 is in-
stalled at a position facing the air inlet 21a illustrated in
FIG. 1. The fan casing 6 is installed below the partition
4 so that the interior of the fan casing 6 is a part of the
lower space 200.

[0020] Also installed in the lower space 200 are a re-
frigerant sensor 7 that detects leakage of the refrigerant
and an electrical component box 8 having a rectangular
parallelepiped shape. The electrical component box 8 is
installed above the indoor blower fan 5, and a control
board 9 and a relay board 10, which control the floor-
standing indoor unit 2, are installed inside the electrical
component box 8. The control board 9 has a drive control
function that integrally controls controlled devices includ-
ed in the air conditioner 100 and a problem display func-
tion that displays details of problems occurring in the air
conditioner 100 on the display 22a of the remote control
22illustratedin FIG. 1. The controlled devices are various
devices (not illustrated) such as a fan motor, a louver, a
compressor, and a propeller fan mounted in the floor-
standing indoor unit 2 and the outdoor unit 1. The details
of problems displayed by the problem display function
include, for example, the refrigerant leakage information
indicating leakage of the refrigerant, the communication
problem information indicating the occurrence of a prob-
lem in communication between the floor-standing indoor
unit 2 and the outdoor unit 1, and the disconnection prob-
lem information indicating disconnection of wiring 7a.
[0021] The refrigerant sensor 7 includes the wiring 7a
that is connected to the relay board 10 to transmit a de-
tection signal 71 output from the refrigerant sensor 7 to
the control board 9. The refrigerant sensor 7 is installed
below the indoor blower fan 5 and detects the concen-
tration of the refrigerant in the air around the refrigerant
sensor 7. The refrigerant sensor 7 outputs the detection
signal 71 with a duty ratio varied in accordance with the
concentration of the refrigerant detected. Details of the
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configuration of the refrigerant sensor 7 will be described
later.

[0022] The upper space 201 is located on the down-
stream of the lower space 200 in the air flow generated
by the indoor blower fan 5. An indoor heat exchanger 11
is disposed in the upper space 201. The indoor heat ex-
changer 11 is connected to one end of an indoor pipe
11a through which the refrigerant flows, and a joint 12a
is installed at another end of the indoor pipe 11a. The
indoor pipe 11a passes through the partition 4, and the
joint 12a is placed in the lower space 200. A joint 12b is
installed at one end of the pipe 3 which is an extension
pipe. Connecting the joint 12b to the joint 12a allows the
pipe 3 to be connected to the indoor pipe 11a.

[0023] Possible portions of leakage of the refrigerant
in the floor-standing indoor unit 2 configured as above
are a brazed portion 13 between the indoor heat ex-
changer 11 and the indoor pipe 11a and a connection 14
between the joint 12a and the joint 12b. The refrigerant
used in the air conditioner 100 according to the present
embodiment is a flammable refrigerant with the specific
gravity higher than the specific gravity of air. Thus, the
concentration of the refrigerant in the lower space 200
increases when the refrigerant leaks from at least one of
the brazed portion 13 and the connection 14. The refrig-
erant sensor 7 is installed at the bottom of the lower space
200 to be able to accurately measure the concentration
of the refrigerant accumulated on the bottom of the lower
space 200.

[0024] The detection signal 71 output from the refrig-
erant sensor 7 is received by the control board 9 via the
wiring 7a and the relay board 10. When determining that
the concentration of the refrigerant leaking has reached
a predetermined value or higher on the basis of the de-
tection signal 71 output from the refrigerant sensor 7, the
control board 9 drives the indoor blower fan 5 to diffuse
the refrigerant and prevent an increase in the concentra-
tion of the refrigerant up to the flammable concentration.
The configuration of each of the refrigerant sensor 7, the
control board 9, and the relay board 10 will be described
in detail below.

[0025] FIG. 3 is a diagram illustrating the connection
among the remote control, the control board, the relay
board, and the refrigerant sensor included in the air con-
ditioner according to the embodiment of the present in-
vention. FIG. 4 is a diagram illustrating a detailed config-
uration of each of the control board, the relay board, and
the refrigerant sensor illustrated in FIG. 3.

[0026] As illustrated in FIG. 3, the wiring 22b is con-
nected to the remote control 22, and a connector 22c is
provided at the wiring 22b. The control board 9 includes
a controller 9a, a connection terminal 9b, and a connec-
tion terminal 9c. The controller 9a includes the drive con-
trol function and the problem display function described
above. Connecting the connection terminal 9c to the con-
nector 22¢ of the remote control 22 allows the controller
9a to be connected to the remote control 22.

[0027] Therelayboard 10includes anillumination con-
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troller 10a, a connection terminal 10b, and a connection
terminal 10c. The connection terminals 10b and 10c are
each connected to the illumination controller 10a. The
control board 9 and the relay board 10 are connected by
wiring 16. Specifically, a connector 16a provided on one
end side of the wiring 16 is connected to the connection
terminal 9b of the control board 9. A connector 16b pro-
vided on another end side of the wiring 16 is connected
to the connection terminal 10c of the relay board 10.
[0028] The refrigerant sensor 7 includes a refrigerant
detection circuit 7d. Details of the refrigerant detection
circuit 7d will be described later. The refrigerant sensor
7 is connected to the relay board 10 by the wiring 7a.
Specifically, a connector 7b provided on one end of the
wiring 7a is connected to the connection terminal 10b of
the relay board 10. A connector 7c provided on another
end of the wiring 7a is connected to the refrigerant sensor
7.

[0029] The control board 9 illustrated in FIG. 4 in-
cludes: the controller 9a; the connection terminal 9b; a
resistor 9d as a pull-down resistor for stabilizing the po-
tential of the signal line; a power supply 9e; a power line
9f for supplying power of the power supply 9e to the re-
frigerant sensor 7; and a signal line 9g for transmitting
the detection signal 71 output from the refrigerant sensor
7 to the controller 9a.

[0030] Therelayboard 10 illustrated in FIG. 4 includes
the illumination controller 10a, the connection terminal
10b, the connection terminal 10c, and a power supply
10d. The power supply 10d is at the same potential as
the power supply 9e. The illumination controller 10a in-
cludes: a light emitting diode (LED) 302 as the luminous
unit; a resistor 303 for adjusting the value of electric cur-
rent flowing through the LED 302; a resistor 310 as a
pull-down resistor for stabilizing the potential of the signal
line; and a buffer circuit 320 for transmitting a signal to
the LED 302 without affecting the potentials of the signal
lines 7f, 9g, and 10e. The luminous unit provided in the
illumination controller 10a is not limited to the LED 302
but may be a photoelectric element such as a laser or a
lamp instead of the LED 302.

[0031] The buffer circuit 320 includes: an NPN transis-
tor 304; a resistor 305 with one end connected to the
base of the transistor 304 and another end connected to
the emitter of the transistor 304; a PNP transistor 307;
and a resistor 306 with one end connected to the base
of the transistor 304 and another end connected to the
collector of the transistor 307. The buffer circuit 320 fur-
ther includes: a resistor 308 with one end connected to
the power supply 10d and the emitter of the transistor
307 and another end connected to the base of the tran-
sistor 307; and a resistor 309 with one end connected to
the base of the transistor 307 and another end connected
to the signal line 10e. Note that instead of the buffer circuit
320, an operational amplifier or a common base circuit
using one transistor may be used in the illumination con-
troller 10a.

[0032] The refrigerant sensor 7 includes: the refriger-
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ant detection circuit 7d; the connector 7c; a power supply
7e being the same potential as the power supply 9e and
the power supply 10d; and the signal line 7f for transmit-
ting the detection signal 71 output from the refrigerant
detection circuit 7d to the controller 9a. The refrigerant
detection circuit 7d includes: a transistor 402 for changing
potentials of the signal lines 7f, 9g, and 10e; a sensor
element 403 for detecting the refrigerant; and a controller
404 for controlling on-off timing of the transistor 402 in
accordance with the concentration of the refrigerant de-
tected by the sensor element 403. The power supply 7e
needed for the operation of the transistor 402 and the
refrigerant detection circuit 7d is supplied from the power
supply 9e of the control board 9. Note that the transistor
402 is used in the refrigerant detection circuit 7d, how-
ever, an operational amplifier or a switch element such
as a relay may be used instead of the transistor 402.
[0033] FIG. 5is a diagram illustrating an example of a
pulse width modulated signal output from the controller
provided in the refrigerant sensor illustrated in FIG. 4.
FIG. 5 (1)illustrates a pulse width modulated signal 404a
output from the controller 404 when the concentration of
the refrigerant detected by the sensor element403 is less
than a predetermined value. In FIG. 5 (1), a duty ratio
which is a ratio of ON time Ton to one period T of the
pulse width modulated signal 404a is 30%. FIG. 5 (2)
illustrates the pulse width modulated signal 404a output
from the controller 404 when the concentration of the
refrigerant detected by the sensor element 403 is higher
than or equal to the predetermined value. The duty ratio
is 70% in FIG. 5 (2). The controller 404 thus generates
the pulse width modulated signal 404a with the duty ratio
that is increased as the concentration of the refrigerant
detected by the sensor element 403 increases.

[0034] Notethatanexample ofthe sensor element403
is a thermistor whose electric resistance value changes
with the use of the cooling action by the refrigerant. Spe-
cifically, the higher the concentration of the refrigerant,
the lower the electric resistance value of the thermistor
so that the electric current value input from the power
supply 7e to the controller 404 increases. The controller
404 changes the duty ratio of the pulse width modulated
signal 404a as illustrated in FIG. 5 on the basis of the
magnitude of the electric current value.

[0035] The refrigerantsensor 7 is thus configured such
that the power supply 7e necessary for the operation of
the transistor 402 and the refrigerant detection circuit 7d
is supplied from the control board 9, and that the duty
ratio of the pulse width modulated signal 404a is changed
in accordance with the concentration of the refrigerant
detected by the sensor element 403. As aresult, the tran-
sistor 402 is controlled and the duty ratio of the detection
signal 71 is changed. Accordingly, the potentials applied
to the signal lines 7f, 9g, and 10e connected to the col-
lector of the transistor 402 are changed.

[0036] Whenthetransistor402ison, the voltage output
from the power supply 9e is divided by the resistors 308,
309, and 9d and the on-resistance of the transistor 402.
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Such divided voltage is applied to the controller 9a of the
control board 9. When the transistor 402 is off, the voltage
outputfrom the power supply 9e is divided by the resistors
308, 309, 310, and 9d. Such divided voltage is applied
to the controller 9a of the control board 9. Here, the re-
sistance value of the resistor 9d needs to be high enough
to be able to clearly distinguish the voltage applied to the
controller 9a between when the transistor 402 is turned
on and when turned off. The controller 9a measures the
duty ratio of the detection signal 71 to be able to deter-
mine whether the concentration of the refrigerant is high-
er than or equal to the predetermined value or lower than
the predetermined value.

[0037] When the transistor 402 of the refrigerant sen-
sor 7 is off, the resistance value of the resistor 9d of the
control board 9 is large enough so that the transistor 307
of the relay board 10 is turned off and the transistor 304
of the relay board 10 is pulled down by the resistor 305
and turned off. As a result, an electric current flows
through the LED 302 via the resistor 303 to cause the
LED 302 of the relay board 10 to be luminous and be in
the illuminated state.

[0038] On the other hand, when the transistor 402 of
the refrigerant sensor 7 is on, the base electric current
determined by the resistor 309 flows to turn on the tran-
sistor 307 of the relay board 10. With the transistor 307
turned on, the base electric current determined by the
resistor 306 is supplied to the transistor 304 of the relay
board 10 so that the transistor 304 is turned on. As a
result, the collector-emitter voltage of the transistor 304
becomes sufficiently lower than the forward voltage of
the LED 302 of the relay board 10, whereby the LED 302
is turned off.

[0039] According to the above process, the detection
signal 71 transmitted from the refrigerant sensor 7 is con-
verted into a luminous signal by the LED 302 of the relay
board 10.

[0040] Here, a case where the control board 9 and the
relay board 10 are disconnected will be described. When
the connector 16a is removed from the connection ter-
minal 9b or the connector 16b is removed from the con-
nection terminal 10c, the power of the power supply 9e
is not supplied to the relay board 10 and to the refrigerant
sensor 7 so that the LED 302 of the relay board 10 is
turned off.

[0041] Next, a case where the relay board 10 and the
refrigerant sensor 7 are disconnected will be described.
When the connector 7b is removed from the connection
terminal 10b or the connector 7c is removed from the
refrigerant sensor 7, the transistor 402 of the refrigerant
sensor 7 is turned off so that the LED 302 of the relay
board 10 is turned on.

[0042] The LED 302 blinks regardless of whether or
not the refrigerant sensor 7 detects the refrigerant when
the signal line 7f, the wiring 7a, the signal line 10e, the
wiring 16, and the signal line 9g which are signal trans-
mission paths of the refrigerant sensor 7 are not discon-
nected. On the other hand, the LED 302 is turned on or
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off when the signal transmission path of the refrigerant
sensor 7 is disconnected. A service technician can there-
fore determine any of the signal transmission paths of
the refrigerant sensor 7 is disconnected by confirming
that the LED 302 is turned on or off.

[0043] The controller 9a determines thatthe refrigerant
is not leaking when receiving the detection signal 71 with
the low duty ratio as illustrated in FIG. 5 (1), thereby not
displaying the refrigerant leakage information on the re-
mote control 22. On the other hand, the controller 9a
determines that the refrigerant is leaking when receiving
the detection signal 71 with the high duty ratio as illus-
trated in FIG. 5 (2), thereby displaying the refrigerant
leakage information that is given higher priority than the
information such as the communication problem and the
disconnection problem on the remote control 22.
[0044] The remote control 22 displays only the refrig-
erant leakage information even when the signal trans-
mission path of the refrigerant sensor 7 is disconnected
after the refrigerant leakage information is displayed on
the remote control 22. According to the air conditioner
100 of the present embodiment, the LED 302 blinks at
regular intervals when the signal transmission path of the
refrigerant sensor 7 is not disconnected, and the LED
302 is turned on or off when the signal transmission path
of the refrigerant sensor 7 is disconnected. The illumi-
nated state of the LED 302 thus changes among the three
types depending on the presence or absence of discon-
nection, so that the service technician can immediately
confirm the disconnection problem, not displayed on the
remote control 22, by checking the illuminated state of
the LED 302. Therefore, the air conditioner 100 according
to the presentembodimentitis possible to take measures
against the refrigerant leakage and the disconnection
problem simultaneously and improve workability.
[0045] The refrigerant leakage information remains
displayed even when the concentration of the refrigerant
drops below the predetermined value after the refrigerant
leakage information is displayed on the remote control
22. According to the air conditioner 100 of the present
embodiment, the service technician who takes measures
against the refrigerant leakage can perceive the discon-
nection problem by checking the illuminated state of the
LED 302 even while the refrigerant leakage information
remains displayed.

[0046] Note thatalthough the presentembodiment has
described the example of using the relay board 10 pro-
vided with the illumination controller 10a, the illumination
controller 10a may be provided on the control board 9.
By providing the illumination controller 10a on the control
board 9, the service technician can perceive the discon-
nection problem even when the relay board 10 cannot
be installed due to the limited space for installing equip-
ment in the electrical component box 8. When the illumi-
nation controller 10a is provided on the control board 9,
the connector 7b of the refrigerant sensor 7 is connected
to the connection terminal 9b of the control board 9.
[0047] Ontheother hand, in the case of using the relay
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board 10 provided with the illumination controller 10a,
the wiring 16 is connected to the control board 9, and the
wiring 7a of the refrigerant sensor 7 is connected to the
relay board 10. As a result, the disconnection problem
can be perceived without modifying the existing control
board 9.

[0048] Moreover, the illumination controller 10a pro-
vided on the relay board 10 turns off the LED 302 when
the wiring 16 being the signal transmission path between
the control board 9 and the relay board 10 is disconnect-
ed, or turns on the LED 302 when the wiring 7a being
the signal transmission path between the relay board 10
and the refrigerant sensor 7 is disconnected. As a result,
the service technician can roughly grasp the site of dis-
connection and save time associated with taking meas-
ures against the disconnection problem.

[0049] Moreover, the air conditioner 100 according to
the present embodiment includes the illumination con-
troller 10a that turns on or off the luminous unit in the first
illuminated state indicating that the signal transmission
path of the refrigerant sensor 7 is disconnected, and
blinks the luminous unit in the second illuminated state
indicating that the signal transmission path of the refrig-
erant sensor 7 is not disconnected, whereby the service
technician can easily know whether or not the signal
transmission path of the refrigerant sensor 7 is discon-
nected.

[0050] Note that the present embodiment has de-
scribed the configuration example in which the connector
is connected to the connection terminal to establish the
electrical connection between the control board 9 and
the relay board 10 and between the relay board 10 and
the refrigerant sensor 7. Alternatively, the wirings 7a, 16,
and 22b may be directly connected to the connection
terminals without using the connector, or may be sol-
dered to wiring patterns (not illustrated) on the control
board 9 and the relay board 10. Moreover, although the
presentembodiment has described the example in which
the LED 302 is provided on the control board 9 or the
relay board 10, the LED 302 may be installed at any site
outside the electrical component box 8 illustrated in FIG.
1. In the case where the LED 302 is provided on the
control board 9 or the relay board 10, wiring (not illustrat-
ed) for connecting the LED 302 to the illumination con-
troller 10a can be shortened or omitted as compared with
the case where the LED 302 is installed at any site outside
the electrical component box 8, so that the configuration
of the control board 9 or the relay board 10 is simplified
and that the yield as well as reliability are improved. In
the case where the LED 302 is provided outside the elec-
trical component box 8, the visibility of the LED 302 is
improved as compared with the case where the LED is
installed on the control board 9 or the relay board 10,
whereby the workability is improved in taking measures
against the disconnection problem.

[0051] The configuration illustrated in the above em-
bodiment merely illustrates an example of the content of
the present invention, and can thus be combined with
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another known technique or partially omitted and/or mod-
ified without departing from the scope of the present in-
vention.

Reference Signs List

[0052] 1 outdoor unit; 2 floor-standing indoor unit; 3
pipe; 4 partition; 4a air passage opening; 5 indoor blower
fan; 5a motor; 5b output shaft; 5¢ impeller; 6 fan casing;
7 refrigerant sensor; 7a, 16, 22b wiring; 7b, 7c, 16a, 16b,
22c connector; 7d refrigerant detection circuit; 8 electrical
component box; 9 control board; 9a controller; 9b, 9c,
10b, 10c connection terminal; 9f power line; 10 relay
board; 10a illumination controller; 11 indoor heat ex-
changer; 11a indoor pipe; 12a, 12b joint; 13 brazed por-
tion; 14 connection; 7f, 9g, 10e signal line; 20 housing;
21 front panel; 21a air inlet; 21b air outlet; 22 remote
controller; 22a display; 71 detection signal; 100 air con-
ditioner; 200 lower space; 201 upper space; 9d, 303, 305,
306, 308, 309, 310 resistor; 7e, 9¢e, 10d power supply;
302 LED; 304, 307, 402 transistor; 320 buffer circuit; 403
sensor element; 404 controller; 404a pulse width modu-
lated signal.

Claims
1. An air conditioner comprising:

a floor-standing indoor unit;

a control board installed in the floor-standing in-
door unitto control the floor-standing indoor unit;
a refrigerant sensor installed in the floor-stand-
ing indoor unit to output a detection signal with
a duty ratio varied in accordance with concen-
tration of a detected refrigerant; and
aluminous unit installed in the floor-standing in-
door unit to change between a first illuminated
state indicating that a signal transmission path
transmitting the detection signal to the control
board is disconnected, and a second illuminated
state indicating that the signal transmission path
is not disconnected.

2. Theairconditioner accordingto claim 1, further com-
prising an illumination controller to turn on or off the
luminous unit in the first illuminated state and blink
the luminous unit in the second illuminated state.

3. Theairconditioner according to claim 2, further com-
prising a relay board disposed between the control
board and the refrigerant sensor, wherein
the illumination controller is installed on the relay
board to turn off the luminous unit when the signal
transmission path between the control board and the
relay board is disconnected, and turn on the lumi-
nous unitwhen the signal transmission path between
the relay board and the refrigerant sensor is discon-
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nected.

The air conditioner according to claim 3, wherein the
luminous unit is installed on the control board or the
relay board.
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