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Description

[0001] The present invention relates to an air condi-
tioner.

[0002] Figure 8 is a diagram showing a control sys-

tem for a conventional air conditioner disclosed in, for
instance, JP-A-9-14805. In Figure 8, a serial connection
of a protection circuit 42, a relay contact 36, and a com-
pressor magnet (an excitation coil in an electromagnetic
contactor for a compressor) 38 is connected across two
lines (i.e., R-S in Figure 8) among three-phase a.c.
power source lines (R, S, T) for supplying power to an
air conditioner.

[0003] The protection circuit 42 includes an internal
thermo-switch (bimetal) 24 provided for a blower, an
internal thermo-switch (bimetal) 26 provided for a com-
pressor, and a high-pressure switch 28, which are con-
nected in series.

[0004] A photo-coupler (such as a triac photo-cou-
pler) 44, as an optical coupling device for transmitting
signals, is connected in parallel to the relay contact 36
and the compressor magnet 38. An abnormality detec-
tion signal generated from the photo-coupler 44 is sup-
plied to a microcomputer 46. The microcomputer 46
opens or closes the relay contact 36.

[0005] Figure 9 is a refrigerant circulation circuit for
the air conditioner shown in JP-A-9-14805. In Figure 9,
reference numeral 40 designates a compressor,
numeral 18 an indoor side heat exchanger (in this case,
a condenser), numeral 23 an outdoor side heat
exchanger (in this case, an evaporator), numeral 25 a
blower motor, numeral 29 a motor-driven expansion
valve, numeral 30 a bypass valve, numeral 31 a motor-
driven expansion valve, and numeral 32 a four-way
valve. The high-pressure switch 28 and the thermo-
switches 24 and 26 are those shown in Figure 8.
[0006] The protection circuit as described above is
operated as follows. When the temperature of the
blower motor shows an abnormal state, the thermo-
switch 24 is opened. When the temperature of the com-
pressor motor shows an abnormal state, the thermo-
switch 26 is opened. When an abnormally high pressure
condition is generated in the compressor, the high-pres-
sure switch 28 is opened. These three abnormal states
may take place separately or jointly. When any one of
the thermo-switches 24, 26 and the high-pressure
switch 28 is opened, the protection circuit 42 becomes
an open state. Accordingly, electric current fed to the
compressor magnet 38 is stopped, whereby the com-
pressor ceases.

[0007] In the next, the operation to find a location
where an abnormal state occurs, based on a difference
of restoration time of each of the thermo-switches 24,
26 and the high-pressure switch 28 when abnormality
takes place in the air conditioner, will be described.
[0008] The photo-coupler 44 becomes an off state
in the following four cases:
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(1) when the power source is instantaneously inter-
rupted (the power source of lines R and S is inter-
rupted);

(2) when the high-pressure switch 28 is opened;
(3) when the internal thermo-switch 24 for the
blower is opened; and

(4) when the internal thermo-switch 26 for the com-
pressor is opened.

[0009] As to the case (1), the period of instantane-
ous interruption is generally from several milliseconds to
several hundred milliseconds at the longest. Accord-
ingly, the photo-coupler 44 restores within 1 second
after the instantaneous interruption.

[0010] In the case (2), a differential time such as
"OFF at 30 kg/cm2 and ON at 28.5 kg/cmz" is generally
determined for the high-pressure switch 28. Therefore,
even in a case that pressure in the compressor exceeds
30 kg/cm2 whereby the compressor is stopped by an
opening action of the high-pressure switch 28, the high-
pressure switch is not immediately restored to a closing
state. The high-pressure switch 28 becomes a closing
state when pressure in the compressor is decreased to
28.5 kg/cm? by operating the electromagnetic valve 30
(Figure 9) to bypass a refrigerant in the refrigeration cir-
culation circuit between its high and low pressure sides.
In this case, the time needed for the restoration is sev-
eral seconds.

[0011] On the other hand, in the internal thermo-
switch 24 or 26 installed in the blower or the compressor
in the case (3) or (4), when it once becomes an off state,
it takes at least several tens of minutes to restore.
Accordingly, it was necessary for the microcomputer 46,
based on an abnormality detection signal from the
photo-coupler 44, to specify the thermo-switch by utiliz-
ing a difference of restoration time among the switches
24, 26, 28.

[0012] In the conventional air conditioner having the
above-mentioned structure, the judgment as to which
protection device operated was made on the basis of
the restoration time determined for each thermo-switch.
Therefore, there was a problem that it took much time to
specify the switch.

[0013] Further, in the conventional air conditioner in
which the microcomputer judged which switch had
operated to stop the compressor, the air conditioner did
not have means to display the switch operated to stop
the compressor. Accordingly, efficiency in maintenance
work was poor.

[0014] Further, there was another problem that a
wire for connecting the switches might accidentally
come off or was broken. In this case, the compressor
could not be operated even though the main power
source was turned on to actuate the air conditioner,
because an electric current could not be supplied to the
compressor magnet.

[0015] It would therefore be desirable to be able to
provide an air conditioner wherein the operation of a
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high-pressure switch can quickly be detected.

[0016] It would also be desirable to be able to pro-
vide an air conditioner wherein maintenance work on
the operation of the high-pressure switch can effectively
be conducted.

[0017] It would also be desirable to be able to pro-
vide an air conditioner wherein maintenance work on
the high-pressure switch being in an abnormal state can
effectively be conducted.

[0018] It would also be desirable to be able to pro-
vide an air conditioner wherein maintenance work on
the current detection means for detecting a current in
the compressor, when it is in an abnormal state, can
effectively be conducted.

[0019] In accordance with the first aspect of the
present invention, there is provided an air conditioner
which comprises:

a refrigerant circulation circuit for circulating a
refrigerant discharged from a compressor through a
condenser to an evaporator,

current detection means for detecting an operating
current for the compressor,

a microcomputer for judging an operating condition
of the compressor based on a result detected by
the current detection means,

driving means adapted to receive an instruction
from the microcomputer to drive the compressor,
and

a high-pressure switch which is connected in series
to the electric circuit of the driving means and is
operable based on a discharge pressure of the
compressor, wherein the microcomputer judges the
absence or the presence of the operation of the
high-pressure switch based on the result detected
by the current detection means.

[0020] According to a second aspect, there is pro-
vided the air conditioner according to the first aspect,
which further comprises display means for displaying an
operating condition of the compressor according to an
instruction from the microcomputer.

[0021] According to the third aspect of the present
invention, there is provided an air conditioner which
comprises:

a refrigerant circulation circuit for circulating a
refrigerant discharged from a compressor through a
condenser to an evaporator,

current detection means for detecting an operating
current for the compressor,

high-pressure refrigerant temperature detection
means for detecting a temperature of the refrigerant
flowing in a portion at a high pressure side in the
refrigerant circulation circuit,

a microcomputer for judging an operating condition
of the compressor based on a result detected by
the current detection means and the high-pressure
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refrigerant temperature detection means, and

driving means adapted to receive an instruction
from the microcomputer to drive the compressor,
wherein the microcomputer judges that there is
breakage or coming-off of a wire of the driving
means for the compressor when a temperature
detected by the high-pressure refrigerant tempera-
ture detection means does not change and a value
detected by the current detection means is equal to
or lower than a current value detected at the opera-
tion of the high-pressure switch.

[0022] According to a fourth aspect of the present
invention, there is provided the air conditioner according
to the third aspect, which further comprises display
means for displaying breakage or coming-off of a wire of
the driving means for the compressor according to an
instruction from the microcomputer.

[0023] According to a fifth aspect of the present
invention, there is provided an air conditioner which
comprises:

a refrigerant circulation circuit for circulating a
refrigerant discharged from a compressor through a
condenser to an evaporator,

current detection means for detecting an operating
current for the compressor,

high-pressure refrigerant temperature detection
means for detecting a temperature of the refrigerant
flowing in a portion at a high pressure side in the
refrigerant circulation circuit,

a microcomputer for judging an operating condition
of the compressor based on a result detected by
the current detection means and the high-pressure
refrigerant temperature detection means, and
driving means adapted to receive an instruction
from the microcomputer to drive the compressor,
wherein the microcomputer judges that the current
detection means is abnormal when a temperature
detected by the high-pressure refrigerant tempera-
ture detection means shows a change of rise and a
value detected by the current detection means is
equal to or lower than a current value detected at
the operation of the high-pressure switch.

[0024] According to a sixth aspect of the present
invention, there is provided the air conditioner according
to the fifth aspect, which further comprises display
means for displaying an abnormal condition of the cur-
rent detection means according to an instruction from
the microcomputer.

[0025] According to a seventh aspect of the present
invention, there is provided the air conditioner according
to the first, the third or the fifth aspect, wherein the cur-
rent detection means has a structure that a wire for
detecting an electric current in the compressor is
inserted into an annular iron core to detect a magnitude
of induced electric power, due to a mutual induction
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effect, depending on a magnitude of an electric current
flowing in the wire.

[0026] According to an eighth aspect of the present
invention, there is provided the air conditioner according
to the fifth aspect, wherein the microcomputer judges
that the current detection means is not correctly set to a
power source line of the compressor when a tempera-
ture detected by the high-pressure refrigerant tempera-
ture detection means shows a change of rise and a
value detected by the current detection means is equal
to or lower than a current value detected at operation of
the high-pressure switch.

[0027] According to a ninth aspect of the present
invention, there is provided the air conditioner according
to the third aspect or the fifth aspect, wherein the high-
pressure refrigerant temperature detection means
detects the temperature of the refrigerant discharged
from the compressor.

[0028] According to a tenth aspect of the present
invention, there is provided the air conditioner according
to the third aspect or the fifth aspect, wherein the high-
pressure refrigerant temperature detection means
detects the temperature of the condenser.

[0029] According to an eleventh aspect of the
present invention, there is provided the air conditioner
according to the third aspect or the fifth aspect, wherein
the high-pressure refrigerant temperature detection
means detects the temperature of an outlet port of the
condenser.
[0030] In drawings:

Figure 1 is a diagram showing the general con-
struction of an air conditioner according to Embodi-
ments 1 to 3 of the present invention;

Figure 2 is a flow chart showing how to detect the
operation of a high pressure switch in Embodiment
1;

Figure 3 is a flow chart showing operations of the
air conditioner according to Embodiment 2 wherein
an operating condition is displayed on the monitor
screen when the operation of the high-pressure
switch is detected;

Figure 4 is a diagram showing an example of a dis-
play on the monitor screen in Embodiment 2;
Figure 5 is a flow chart showing how to detect a
wire coming off or being broken, or being not cor-
rectly set, on the basis of a change of temperature
in an electric current sensor and a high-pressure
refrigerant temperature detecting thermistor,
according to Embodiment 3;

Figure 6 is a diagram showing an example of a dis-
play on the monitor screen according to Embodi-
ment 3;

Figure 7 is a diagram showing an example of a dis-
play on the monitor screen according to Embodi-
ment 3;

Figure 8 is a circuit diagram of a protection device
of a conventional air conditioner; and
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Figure 9 is a diagram showing a refrigeration cycle
of the conventional air conditioner.

[0031] Preferred embodiments of the air conditioner
according to the present invention will be described with
reference to the attached drawings.

EMBODIMENT 1

[0032] Figure 1 is a diagram showing the general
construction of the air conditioner according to Embodi-
ment 1. In Figure 1, reference numeral 1 designates a
compressor for compressing a refrigerant. A refrigerant
circulation circuit is formed by connecting successively
the compressor 1, a four-way valve 2, a condenser 3, a
motor-driven expansion valve 4, and an evaporator 5
with refrigerant pipes in a loop form to thereby form a
refrigeration cycle.

[0033] Reference numeral 6 designates a control
board for controlling an outdoor unit and numeral 7 des-
ignates a microcomputer for controlling outdoor unit
(hereinbelow, referred to as simply a microcomputer),
mounted on the control board 6.

[0034] Numeral 8 designates a high-pressure
switch, actuated depending on the magnitude of pres-
sure of the refrigerant discharged from the compressor,
and numeral 9 designates a low-pressure switch, actu-
ated depending on the magnitude of pressure of the
refrigerant sucked into the compressor. Data indicating
operating conditions of the low-pressure switch 9 are
taken into the microcomputer 7. Numeral 10 designates
a thermo-switch, actuated depending on a temperature
of the compressor 1. Data indicating operating condi-
tions of the thermo-switch 10 are taken into the micro-
computer 7.

[0035] The motor-driven expansion valve 4, which
controls the flow rate of the refrigerant, is controlled in
accordance with an instruction from the microcomputer
7.

[0036] As means for detecting the temperature of
the refrigerant at a high pressure side in the refrigerant
circulation circuit (hereinbelow referred to as high-pres-
sure refrigerant temperature detection means), there
are provided a thermistor 11 for detecting the tempera-
ture of the refrigerant discharged from the compressor
1, a thermistor 12 for detecting the temperature of the
condenser 3, a thermistor 13 for detecting the tempera-
ture of an outlet port of the condenser. Data detected by
the thermistors 11 to 13 are taken into the microcom-
puter 7.

[0037] Numeral 14 designates a monitor screen, as
displaying means for displaying various kinds of data,
provided on the control board 6, and numeral 15 desig-
nates a current sensor, as current detection means,
which has a structure that a wire for detecting an electric
current is inserted into an annular iron core, by which an
operating current for the compressor 1 is detected
based on a change of the magnitude of an electric cur-
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rent flowing in the wire, whereby the magnitude of an
induced power is changed by a mutual induction effect.
A current value detected by the current sensor 15 is
taken into the microcomputer 7 through a transducing
circuit 16.

[0038] Numeral 17a designates a contactor of com-
pressor controlling relay. The contactor of compressor
controlling relay 17a is connected to the compressor 1
with wires 18. Operations of the compressor 1 are con-
trolled by opening and closing the contactor of compres-
sor controlling relay 17a, whereby a commercial power
source 21 is supplied or interrupted. Any one of the
wires 18 connectable to the compressor 1 is inserted
into the annular iron core of the current sensor 15.
[0039] Numeral 17b designates an excitation coil of
compressor controlling relay, as driving means for driv-
ing the compressor 1. Numeral 19a designates a control
relay for controlling the application and interruption of a
voltage to the excitation coil of compressor controlling
relay 17b. Numeral 19b designates an excitation coil of
the control relay 19a. The excitation coil 19b is control-
led according to an instruction from the microcomputer
7 via a driving circuit 20.

[0040] The contactor of the high pressure switch 8
is inserted in series between the excitation coil of com-
pressor controlling relay 17b and the control relay 19a
for the compressor controlling relay.

[0041] Operations of the air conditioner according
to Embodiment 1 will be described with reference to the
flow chart shown in Figure 2.

[0042] When the air conditioner is operated, the
microcomputer 7 reads a temperature determined with
a remote controller connected to the indoor unit and a
temperature detected by a thermistor for detecting room
temperature at Step 201.

[0043] At Step 202, the temperature determined
with the remote controller and the temperature detected
by the thermistor, which are read in Step 201, are com-
pared to judge whether or not the compressor 1 is under
an operation condition.

[0044] When the compressor 1 is not under the
operating condition at Step 202, the procedure returns
to Step 201. Then, the microcomputer 7 reads the tem-
perature determined with the remote controller for the
indoor unit and a temperature detected by the thermis-
tor for detecting room temperature.

[0045] When the compressor 1 is under the operat-
ing condition at Step 202, the compressor 1 is driven at
Step 203.

[0046] Then, at Step 240, judgment is made

whether an operating current for the compressor 1
detected by the current sensor 15 is equal to or lower
than a current value detected when the high-pressure
switch is operated.

[0047] When the operating current for the compres-
sor 1 detected by the current sensor 15 is higher than
the current value detected at the operation of the high-
pressure switch at Step 204, the procedure returns to
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Step 203 to continue the operation of the compressor 1.

[0048] At Step 204, when the operating current for
the compressor 1 detected by the current sensor 15 is
equal to or lower than the temperature value detected at
the operation of the high-pressure switch, the compres-
sor 1 is stopped at Step 205.

[0049] Thus, the presence or the absence of the
operation of the high-pressure switch 8 can be judged
from a result of detection by the current sensor 15.
[0050] In Figure 1 showing Embodiment 1 of the
present invention, a three-phase commercial power
source 21 is used as means for applying a voltage to the
compressor 1. However, the same effect is obtainable
even in a case of using a single-phase commercial
power source.

EMBODIMENT 2

[0051] The air conditioner according to Embodi-
ment 2 of the present invention will be described with
reference to Figures 3 and 4 wherein Figure 3 is a flow
chart showing a method for displaying an operating con-
dition of the air conditioner on the monitor screen when
the operation of the high-pressure switch is detected,
and Figure 4 is a diagram showing an example of a dis-
play on the monitor screen. The construction of the air
conditioner according to Embodiment 2 is the same as
that shown in Figure 1.

[0052] Operations of the air conditioner according
to Embodiment 2 will be described with reference to the
flow chart of Figure 3.

[0053] When the air conditioner is operated, the
microcomputer 7 reads a temperature determined with
the remote controller connected to the indoor unit and a
temperature detected by a thermistor for detecting room
temperature at Step 301.

[0054] At Step 302, the temperature determined
with the remote controller and the temperature detected
by the thermistor, which are read at Step 301, are com-
pared to judge whether or not the compressor 1 is under
an operating condition.

[0055] When the compressor 1 is not under the
operating condition at Step 302, the procedure returns
to Step 301. Then, the microcomputer 7 reads again the
temperature determined with the remote controller for
the indoor unit and a temperature detected by the ther-
mistor.

[0056] When the compressor 1 is under the operat-
ing condition at Step 302, the compressor 1 is operated
at Step 303. At the next Step 304, the fact that the com-
pressor 1 is driven is displayed in a coded form.

[0057] At Step 305, judgment is made whether an
operating current for the compressor 1 detected by the
current sensor 15 is equal to or lower than a current
value detected when the high-pressure switch is oper-
ated.

[0058] When the operating current for the compres-
sor 1 detected by the current sensor 15 is higher than
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the current value detected at the operation of the high-
pressure switch at Step 305, the procedure returns to
Step 303 to continue the operation of the compressor 1.

[0059] At Step 305, when the operating current for
the compressor 1 detected by the current sensor 15 is
equal to or lower than the current value detected at the
operation of the high-pressure switch, the compressor 1
is stopped at Step 306.

[0060] At Step 307, the fact that the high-pressure
switch 8 is actuated to stop the compressor 1 is dis-
played in a coded form on the monitor screen 14 as
shown in Figure 4.

[0061] Thus, the presence or the absence of the
operation of the high-pressure switch 8 can be dis-
played on the monitor screen 14 from a result of detec-
tion by the current sensor 15. Accordingly, efficiency in
maintenance work is increased.

EMBODIMENT 3

[0062] The air conditioner according to Embodi-
ment 3 of the present invention will be described with
reference to Figures 5, 6, and 7 wherein Figure 5 is a
flow chart for detecting the fact that a wire comes off or
is disconnected, or a wire is not correctly set, on the
basis of a change of temperature detected by the cur-
rent sensor and the thermistor for detecting the temper-
ature of the refrigerant at a discharge side of the
refrigerant circulation circuit, and Figures 6 and 7 are
diagrams showing examples of a display on the monitor
screen. The construction of the air conditioner accord-
ing to Embodiment 3 is the same as that in Figure 1.
[0063] Operations of the air conditioner according
to Embodiment 3 will be described with reference to the
flow chart of Figure 5.

[0064] When the air conditioner is operated, the
microcomputer 7 reads a temperature determined with
the remote controller connected to the indoor unit and a
temperature detected by the thermistor for detecting
room temperature.

[0065] At Step 502, the temperature determined
with the remote controller and the temperature detected
by the thermistor, which are read at Step 501, are com-
pared to judge whether or not the compressor 1 is under
an operating condition.

[0066] When it is confirmed that the compressor 1
is not under the operating condition at Step 502, the
procedure returns to Step 501 at which the microcom-
puter 7 reads again the temperature determined with
the remote controller for the indoor unit and a tempera-
ture detected by the thermistor for detecting room tem-
perature.

[0067] When the compressor 1 is under the operat-
ing condition at Step 502, a temperature (T0) obtainable
from a thermistor 11 for detecting the temperature of the
refrigerant at a discharge side is taken at Step 503.
Then, the compressor 1 is operated at Step 504. Fur-
ther, the fact that the compressor 1 is operated is dis-
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played in a coded form at Step 505.

[0068] At the next Step 506, a timer t1 which oper-
ates the compressor 1 for a predetermined time is set.
[0069] At Step 507, a decrement of count of the
time t1 for operating the compressor 1 for a predeter-
mined time, which is set at Step 506, is started.

[0070] Then, judgment is made as to whether or not
the operation of a predetermined time (t1) of the com-
pressor 1 is finished at Step 508. When the operation
for a predetermined time of the compressor 1 is not fin-
ished, the operation of the compressor 1 is continued at
Step 509, and the procedure returns to Step 507.
[0071] When it is found that the compressor 1 has
operated for a predetermined time at Step 508, the
microcomputer reads a temperature (T1) of the refriger-
ant detected by the thermistor 11 for detecting the tem-
perature of the refrigerant discharged from the
compressor 1 after it has been operated for a predeter-
mined time (t1) at Step 510.

[0072] At Step 511, the temperature (TO) of the
refrigerant detected by the thermistor 11, read at Step
503, and the temperature (T1) of the refrigerant
detected by the thermistor 11, read at Step 510, are
compared.

[0073] When T0<T1 at Step 511, judgment is made
as to whether or not an operating current for the com-
pressor 1 detected by the current sensor 15 is equal to
or lower than a current value detected when the high-
pressure switch is operated, at Step 512. When the
operating current is not equal to or lower than the cur-
rent value detected at the operation of the high-pres-
sure switch, the operation of the compressor 1 is
continued at Step 513.

[0074] On the other hand, when the operating cur-
rent for the compressor 1 is equal to or lower than the
current value detected at the operation of the high-pres-
sure switch at Step 512, the compressor 1 is stopped at
Step 514. Then, a signal of error indicating that a wire is
not correctly set to the current sensor 15 is displayed on
the monitor screen 14, as shown in Figure 7, at Step
515.

[0075] When TO<T1 is not established at Step 511,
judgment is made as to whether or not an operating cur-
rent for the compressor 1 detected by the current sensor
15 is equal to or lower than a current value detected at
the operation of the high-pressure switch at Step 516.
When the judgment is negative, the procedure returns
to Step 503.

[0076] At Step 516, when the operating current for
the compressor 1 is equal to or lower than the current
value detected at the operation of the high-pressure
switch, the compressor 1 is stopped at Step 517. Then,
a signal of error indicating that there is a fault of coming-
off or disconnection of a wire in the electric circuit to
which the contact of the high-pressure switch 8 or the
excitation coil 17b of the compressor controlling relay is
connected, is displayed on the monitor screen 14 as
shown in Figure 6, at Step 518.
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[0077] Thus, the fact that a wire comes off or a wire
is not correctly set to the current sensor, can be found,
and a signal of error can be displayed on the monitor
screen.

[0078] In the above-mentioned Embodiments, a
change in the temperature of the refrigerant is detected
based on a temperature detected by the thermistor 11
for detecting the temperature of the refrigerant dis-
charged from the compressor. However, the same effect
is obtainable even by judging based on a temperature
detected by the thermistor 12 for detecting the tempera-
ture of the condenser or the thermistor 13 for detecting
the temperature of an outlet port of the condenser.
[0079] In accordance with the air conditioner of the
present invention, the presence or the absence of the
operation of the high-pressure switch can be judged
from a result of detection by the current detecting
means. Accordingly, the operation of the high-pressure
switch to stop the compressor can be judged in a very
short time.

[0080] Further, the fact that the high-pressure
switch is operated to stop the compressor is displayed
on the displaying means. Accordingly, efficiency for
maintenance work is increased.

[0081] Further, the microcomputer makes judgment
of the coming-off or disconnection of a wire in the driv-
ing circuit for the compressor on the basis of a temper-
ature detected by the high-pressure refrigerant
temperature detection means and a current value
detected by the current detection means.

[0082] Further, a signal indicating the disconnection
or the coming-off of a wire in the driving circuit for the
compressor can be displayed on the displaying means
according to an instruction from the microcomputer.
Accordingly, a problem that an electric current can not
be supplied to the driving circuit for the compressor, so
that the air conditioner is disabled, can be eliminated,
and efficiency in maintenance work is increased.
[0083] Further, the microcomputer judges abnor-
mality in the current detection means based on a tem-
perature detected by the high-pressure refrigerant
temperature detection means and a current value
detected by the current detection means.

[0084] Further, efficiency in maintenance work is
increased by displaying an abnormal state of the current
detection means on the display means according to an
instruction from the microcomputer.

[0085] Obviously, numerous modifications and vari-
ations of the present invention are possible in light of the
above teachings. It is therefore to be understood that
within the scope of the appended claims, the invention
may be practised otherwise than as specifically
described herein.

[0086] The entire disclosure of Japanese Patent
Application No. 11-270362 filed on September 24,
1999, including specification, claims, drawings, and
summary, is incorporated herein by reference in its
entirety.
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Claims

12

1. An air conditioner comprising:

a refrigerant circulation circuit for circulating a
refrigerant discharged from a compressor (1)
through a condenser (3) to an evaporator (5);
current detection means (15) for detecting an
operating current for the compressor (1);

a microcomputer (7) for judging an operating
condition of the compressor (1) based on a
result detected by the current detection means
(15);

driving means adapted to receive an instruction
from the microcomputer (7) to drive the com-
pressor (1); and

a high-pressure switch (8) which is connected
in series to the electric circuit of the driving
means and is operable based on a discharge
pressure of the compressor (1);

wherein the microcomputer (7) judges absence
or presence of operation of the high-pressure
switch (8) based on the result detected by the
current detection means (15).

2. An air conditioner according to claim 1, including
display means for displaying an operating condition
of the compressor (1) according to an instruction
from the microcomputer (7).

3. An air conditioner comprising:

a refrigerant circulation circuit for circulating a
refrigerant discharged from a compressor (1)
through a condenser (3) to an evaporator (5);
current detection means (15) for detecting an
operating current for the compressor (1);
high-pressure refrigerant temperature detec-
tion means (11; 12; 13) for detecting a temper-
ature of the refrigerant flowing in a portion at a
high pressure side in the refrigerant circulation
circuit;

a microcomputer (7) for judging an operating
condition of the compressor (1) based on a
result detected by the current detection means
(15) and the high-pressure refrigerant tempera-
ture detection means (11; 12; 13); and

driving means adapted to receive an instruction
from the microcomputer (7) to drive the com-
pressor (1);

wherein the microcomputer (7) judges that
there is breakage or coming-off of a wire of the
driving means for the compressor when a tem-
perature detected by the high-pressure refrig-
erant temperature detection means (11; 12; 13)
does not change and a value detected by the
current detection means (15) is equal to or
lower than a current value detected at the oper-
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ation of a high-pressure switch.

4. An air conditioner according to claim 3, including

display means for displaying breakage or coming-
off of a wire of the driving means for the compressor
(1) according to an instruction from the microcom-
puter (7).

5. An air conditioner comprising:

a refrigerant circulation circuit for circulating a
refrigerant discharged from a compressor (1)
through a condenser (3) to an evaporator (5);
current detection means (15) for detecting an
operating current for the compressor;
high-pressure refrigerant temperature detec-
tion means (11; 12; 13) for detecting a temper-
ature of the refrigerant flowing in a portion at a
high pressure side in the refrigerant circulation
circuit;

a microcomputer (7) for judging an operating
condition of the compressor (1) based on a
result detected by the current detection means
(15) and the high-pressure refrigerant tempera-
ture detection means (11; 12; 13); and

driving means adapted to receive an instruction
from the microcomputer (7) to drive the com-
pressor (1);

wherein the microcomputer (7) judges that the
current detection means (15) is abnormal when
a temperature detected by the high-pressure
refrigerant temperature detection means (11;
12; 13) shows a change of rise and a value
detected by the current detection means (15) is
equal to or lower than a current value detected
at the operation of a high-pressure switch.

An air conditioner according to claim 5, including
display means for displaying an abnormal condition
of the current detection means (15) according to an
instruction from the microcomputer (7).

An air conditioner according to claim 1, 3, or 5,
wherein the current detection means (15) has a
structure wherein a wire for detecting an operating
current for the compressor (1) is inserted into an
annular iron core to detect a magnitude of induced
electric power, due to a mutual induction effect,
depending on the magnitude of an electric current
flowing in the wire.

An air conditioner according to claim 5, wherein the
microcomputer (7) judges that the current detection
means (15) is not correctly set to a power source
line of the compressor (1) when a temperature
detected by the high-pressure refrigerant tempera-
ture detection means (11; 12; 13) shows a change
of rise and a value detected by the current detection
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1.

means (15) is equal to or lower than a current value
detected at operation of the high-pressure switch.

An air conditioner according to claim 3 or 5, wherein
the high-pressure refrigerant temperature detection
means (11) detects the temperature of the refriger-
ant discharged from the compressor (1).

An air conditioner according to claim 3 or 5, wherein
the high-pressure refrigerant temperature detection
means (12) detects the temperature of the con-
denser (3).

An air conditioner according to claim 3 or 5, wherein
the high-pressure refrigerant temperature detection
means (13) detects the temperature of an outlet
port of the condenser (3).
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