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(54) AIR CONDITIONER

(57) An air conditioner is provided with an outdoor
unit (1) including a compressor (4), an outdoor heat ex-
changer (6), and a throttle (9), and an indoor unit (2)
including an indoor heat exchanger (15) and an indoor
blower (16). The air conditioner includes: a capacity cal-
culation unit (31) that calculates capacity of the indoor
unit (2) in operation; an efficiency calculation unit (32)
that continuously acquires the capacity of the indoor unit
(2) calculated by the capacity calculation unit (31) every
predetermined period and calculates efficiency of the in-
door unit (2) for each of the predetermined period; a cal-
culation result determination unit (33) that determines
respective calculation results by comparing the capacity
of the indoor unit (2) calculated by the capacity calculation
unit (31) and the efficiency of the indoor unit (2) calculated
by the efficiency calculation unit (32) with preliminarily
set reference capacity and reference efficiency; and a
display unit (36) that displays, on a display screen (38),
determination by the calculation result determination unit
(33).



EP 3 026 359 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Field of the invention

[0001] The present invention relates to an air conditioner.

Background of the invention

[0002] An air conditioner such as for instance disclosed in Patent Literature 1 aims at easily measuring cooling/heating
capacity, and includes:

a detection device built inside an air conditioner main body and configured to detect intake air temperature, intake
air relative humidity, outlet air temperature, outlet air relative humidity, and a fan rotary speed;
a calculator configured to calculate cooling/heating capacity from respective data detected by the mentioned detection
device based on a predetermined formula; and
a display screen configured to display cooling/heating capacity calculated in the calculator.

Citation List

Patent Literature

[0003] Patent Literature 1: Japanese Utility Model Application Laid-open No. 61-194138

Summary

Technical Problem

[0004] The capacity of an air conditioner varies from moment to moment due to operating conditions. Therefore, it is
difficult to determine whether the calculated capacity is normal, and an operation state of an air conditioner is confirmed
with low reliability.
[0005] The present invention aims at solving such a problem, and directed to providing an air conditioner that can
improve the reliability of confirming the operation state of the air conditioner.

Solution to Problem

[0006] According to an aspect of the present invention, an air conditioner is provided that includes an outdoor unit
including a compressor, an outdoor heat exchanger and a throttle, and an indoor unit including an indoor heat exchanger
and an indoor blower, wherein said air conditioner comprises: a capacity calculation unit configured to calculate capacity
of the indoor unit in operation; an efficiency calculation unit configured to continuously acquire the capacity of the indoor
unit calculated by the capacity calculation unit every predetermined times and calculate efficiency of the indoor unit for
each of the predetermined times; a calculation result determination unit configured to determine respective calculation
results by comparing the capacity of the indoor unit calculated by the capacity calculation unit and the efficiency of the
indoor unit calculated by the efficiency calculation unit with predetermined reference capacity and reference efficiency;
and a display unit configured to display a determination by the calculation result determination unit on a display screen.
[0007] This air conditioner enables to determine whether the calculated capacity and efficiency is normal, and reliability
of confirming the operation state can be improved.
[0008] Advantageously, the air conditioner further comprises a stability level determination unit configured to determine
stability levels of calculated capacity and efficiency. The display unit displays "activating" on the display screen in the
case where the stability level is determined as low by the stability level determination unit, displays "determining" on the
display screen in the case where the stability level is determined as high by the stability level determination unit, and
displays a determination result of an operation state on the display screen in the case where the stability level is determined
as high by the stability level determination unit and the high stability level is continuously determined predetermined
number of times.
[0009] According to an embodiment of the air conditioner, a process until determining the operation state and the
determination result of the operation state can be confirmed by the display on the display screen.
[0010] Advantageously, in the air conditioner, the display unit displays a factor causing a low capacity on the display
screen.
[0011] According to an embodiment of the air conditioner, a measure to improve a state of low capacity can be taken.
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[0012] Advantageously, in the air conditioner, the display unit displays a factor causing a low efficiency on the display
screen.
[0013] According to an embodiment of the air conditioner, a measure to improve a state of low efficiency can be taken.
[0014] Advantageously, in the air conditioner, the stability level determination unit determines a stability level of the
indoor unit based on a rotary speed of the compressor, and the display unit displays the stability level determined by
the stability level determination unit on the display screen.
[0015] According to an embodiment of the air conditioner, a stability level of the measured value can be confirmed by
the display on the display screen.
[0016] Advantageously, the air conditioner further comprises an outlet temperature detector configured to detect an
outlet air temperature at an outlet portion of the indoor unit. The stability level determination unit determines the stability
level of the indoor unit based on the rotary speed of the compressor and the outlet air temperature detected by the outlet
temperature detector.
[0017] According to an embodiment of the air conditioner, accuracy of determining the stability level can be improved.
[0018] Advantageously, in the air conditioner, the display unit displays a proposed measure to improve the efficiency
of the indoor unit on the display screen.
[0019] According to an embodiment of the air conditioner, a measure to improve the efficiency can be proposed to an
operator.
[0020] Advantageously, in the air conditioner, the display unit displays an anticipated effect in the case of improving
efficiency on the display screen.
[0021] According to an embodiment of the air conditioner, in the case of proposing the measure to improve the efficiency
to the operator, an effect in the case of improving the efficiency can be presented.
[0022] Advantageously, in the air conditioner, the display screen is disposed at a remote controller configured to control
the air conditioner.
[0023] According to an embodiment of the air conditioner, the remote controller is held by a hand when the operator
controls the air conditioner. Therefore, when the display screen is provided at the remote controller, the operator can
easily confirm the display thereon.

Advantageous Effects of Invention

[0024] The air conditioner described in the present application enables to determine whether calculated capacity and
efficiency are normal, and reliability of confirming an operation state can be improved.

Brief Description of Drawings

[0025]

FIG. 1 is a schematic block diagram of an air conditioner according to an embodiment of the present invention.
FIG. 2 is a table illustrating an efficiency improvement proposed map of the air conditioner according to the embod-
iment of the present invention.
FIG. 3 is a table illustrating an efficiency improvement proposed map of the air conditioner according to the embod-
iment of the present invention.
FIG. 4 is a table illustrating an efficiency improvement proposed map of the air conditioner according to the embod-
iment of the present invention.
FIG. 5 is a flowchart illustrating operation of the air conditioner according to the embodiment of the present invention.
FIG. 6 is a flowchart illustrating operation of the air conditioner according to the embodiment of the present invention.

Description of Embodiments

[0026] Embodiments of the present invention will be described below in detail based on the attached drawings. Note
that the present invention is not limited by these embodiments. Further, components in the following embodiments may
include those easily conceivable by men skilled in the art or those substantially equivalent.
[0027] FIG. 1 is a schematic block diagram of an air conditioner according to an embodiment of the present invention.
Further, FIGS. 2 to 4 are tables illustrating efficiency improvement proposed maps of the air conditioner according to
the present embodiment.
[0028] As illustrated in FIG. 1, the air conditioner includes an outdoor unit 1, an indoor unit 2, and a control unit 3.
[0029] The outdoor unit 1 includes, inside a casing, a compressor 4, four-way selector valve 5, an outdoor heat
exchanger 6, and an outdoor blower 7. Further, refrigerant piping 8 and a throttle 9 are disposed in the outdoor unit 1,
and the four-way selector valve 5, the outdoor heat exchanger 6, and the throttle 9 are disposed on the way of the
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refrigerant piping 8. Additionally, refrigerant piping 10 is disposed in the outdoor unit 1, and the compressor 4 and the
four-way selector valve 5 are disposed on the way of the refrigerant piping 10.
[0030] The indoor unit 2 includes, inside a casing, an indoor heat exchanger 15 and an indoor blower 16. Further,
refrigerant piping 17 is disposed in the indoor unit 2, and the indoor heat exchanger 15 is disposed on the way of the
refrigerant piping 17. Additionally, the refrigerant piping 8 of the outdoor unit 1 and the refrigerant piping 17 of the indoor
unit 2 are mutually connected to form a circulation circuit.
[0031] The control unit 3 is, for example, a central processing unit (CPU) and controls the outdoor unit 1 and the indoor
unit 2 integrally. More specifically, the control unit 3 is: connected to the compressor 4 to control a rotary speed of the
compressor 4; connected to the four-way selector valve 5 to control switch of the four-way selector valve 5; connected
to a motor 7a of the outdoor blower 7 to control a rotary speed of the outdoor blower 7; and connected to a motor 16a
of the indoor blower 16 to control a rotary speed of the indoor blower 16. Further, a remote controller 18 connected
wirelessly or by a wire is connected to the control unit 3, and the outdoor unit 1 and the indoor unit 2 are controlled in
accordance with control by the remote controller 18.
[0032] More specifically, in the case where control to perform cooling operation is made by the remote controller 18,
the control unit 3 switches the four-way selector valve 5. Further, as shown by arrows of solid line illustrated in FIG. 1,
gas refrigerant compressed by the compressor 4 passes through the refrigerant piping 8 via the four-way selector valve
5 and enters the outdoor heat exchanger 6, and then radiates heat in the outdoor heat exchanger 6 to outside air fed
by the outdoor blower 7. By this, the gas refrigerant is condensed and becomes liquid refrigerant. The liquid refrigerant
passes through the refrigerant piping 8 and is adiabatically expanded by being throttled at the throttle 9. After that, the
liquid refrigerant passes through the refrigerant piping 17 from the refrigerant piping 8 and enters the indoor heat ex-
changer 15. In the indoor heat exchanger 15, the liquid refrigerant is evaporated and becomes the gas refrigerant by
cooling indoor air fed by the indoor blower 16. As a result, an indoor temperature is decreased. After that, the gas
refrigerant passes through the refrigerant piping 8 from the refrigerant piping 17, and passes through the refrigerant
piping 10 via the four-way selector valve 5, and then is taken into the compressor 4.
[0033] On the other hand, in the case where control to perform heating operation is made by the remote controller 18,
the control unit 3 switches the four-way selector valve 5 to a direction opposite to the cooling operation. Further, as
shown by arrows of dotted line illustrated in FIG. 1, the gas refrigerant compressed by the compressor 4 passes through
the refrigerant piping 10 and the four-way selector valve 5, passes through the refrigerant piping 17 from the refrigerant
piping 8, and then enters the indoor heat exchanger 15. After that, the gas refrigerant passes through the refrigerant
piping 8 from the refrigerant piping 17, sequentially passes through the throttle 9, the outdoor heat exchanger 6, and
the four-way selector valve 5, and then returns to the compressor 4. Further, in the indoor heat exchanger 15, the indoor
air is heated in the process in which the gas refrigerant radiates heat to the indoor air fed by the indoor blower 16 and
is condensed. As a result, the indoor temperature is increased.
[0034] According to the present embodiment, the control unit 3 is connected to an intake humidity detector 21, an
intake temperature detector 22, an outlet temperature detector 23, and a refrigerant saturation temperature detector 24
which are disposed in the indoor unit 2. Further, the control unit 3 is connected to a current detector 25 disposed in the
outdoor unit 1. Additionally, the control unit 3 is connected to an outside air temperature detector 26 disposed outside
(outside the casing of the outdoor unit 1).
[0035] The intake humidity detector 21 detects humidity of the indoor air taken into the casing from the indoor blower
16 in the indoor unit 2. The intake temperature detector 22 detects a temperature of the indoor air taken into the casing
by the indoor blower 16 in the indoor unit 2. The outlet temperature detector 23 detects a temperature of the air which
has been fed by the indoor blower 16 and passed through the indoor heat exchanger 15 in the indoor unit 2. The
refrigerant saturation temperature detector 24 is a temperature sensor that detects a saturation temperature of the
refrigerant in the indoor heat exchanger 15. The current detector 25 detects current consumed in the outdoor unit 1. The
outside air temperature detector 26 detects an outside air temperature. Detection results of these detectors are acquired
by the control unit 3.
[0036] Further, the control unit 3 includes a capacity calculation unit 31, an efficiency calculation unit 32, a calculation
result determination unit 33, an operation determination unit 34, a stability level determination unit 35, and a display unit
36. These units are, for example, stored as a program in a storage unit which is a hard disk device or a semiconductor
storage device not illustrated.
[0037] The capacity calculation unit 31 calculates capacity of the indoor unit 2 in operation (cooling operation capacity
and heating operation capacity). More specifically, the capacity calculation unit 31 calculates capacity of the indoor unit
2 by using a following formula (1) from an enthalpy difference calculated based on the detection results of the intake
temperature detector 22, the intake humidity detector 21, and the outlet temperature detector 23, and an air flow rate of
the indoor unit stored in the control unit 3. 
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[0038] Here, Q is the capacity of the indoor unit, G is a weight flow rate during blowing operation, Ha is an enthalpy
of the intake air, and Hb is an enthalpy of the outlet air.
[0039] The efficiency calculation unit 32 calculates efficiency of the indoor unit 2 in operation (cooling operation effi-
ciency and heating operation efficiency). More specifically, the efficiency calculation unit 32 calculates the efficiency of
the indoor unit 2 in operation by dividing the capacity calculated by the capacity calculation unit 31 by power consumption
detected by the current detector 25.
[0040] The calculation result determination unit 33 determines the capacity calculated by the capacity calculation unit
31 and the efficiency calculated by the efficiency calculation unit 32. More specifically, reference capacity and reference
efficiency are preliminarily set in the calculation result determination unit 33. The reference capacity is an intrinsic capacity
under the same conditions as when the capacity is calculated by the capacity calculation unit 31. The reference efficiency
is an intrinsic efficiency under the same conditions when the efficiency is calculated by the efficiency calculation unit 32.
Further, the calculation result determination unit 33 makes determination by comparing the capacity calculated by the
capacity calculation unit 31 with the reference capacity. Also, the calculation result determination unit 33 makes deter-
mination by comparing the efficiency calculated by the efficiency calculation unit 32 with the reference efficiency. For
example, in the case where the calculated capacity is 80% or more of the reference capacity and the calculated efficiency
is 75% or more of the reference efficiency, the calculation results of the capacity and the efficiency are determined as
normal. Further, in the case where the calculated capacity is less than 80% of the reference capacity and the calculated
efficiency is 75% or more of the reference efficiency, the calculation result of the capacity is determined as short of
capacity. Further, in the case where the calculated capacity is 80% or more of the reference capacity and the calculated
efficiency is less than 75% of the reference efficiency, the calculation result of the efficiency is determined as short of
efficiency.
[0041] The stability level determination unit 35 determines a stability level of the indoor unit 2 based on a rotary speed
of the compressor 4, or the rotary speed of the compressor 4 and an outlet air temperature detected by the outlet
temperature detector 23. The stability level determination unit 35 determines the stability level of the indoor unit 2. The
stability level can be determined based on the rotary speed of the compressor 4 because capacity and efficiency of the
indoor unit 2 is largely affected by the rotary speed of the compressor 4. Further, in the case of having the outlet
temperature detector 23, the stability level of the indoor unit 2 is determined based on the rotary speed of the compressor
4 and the outlet air temperature detected by the outlet temperature detector 23. More specifically, the stability level
determination unit 35 acquires the rotary speed of the compressor 4 every five minutes, and calculates an absolute
value of (A2 - A1)/A1 in the case of defining a previous rotary speed as A1 and a current rotary speed as A2. Further,
for example, when the calculation result is 20% or less, the stability level is determined as "high"; when 21% or more
and 50% or less, the stability level is determined as "normal"; and when 51% or more, the stability level is determined
as "low". Further, the stability level determination unit 35 acquires the outlet air temperature detected every five minutes
by the outlet temperature detector 23, and calculates an absolute value of (B2 - B1) in the case of defining the previous
outlet air temperature as B1 and the current outlet air temperature as B2. Further, when the calculated result is 1°C or
less, the stability level is determined as "high"; when 1°C or more and 2°C or less, the stability level is determined as
"normal"; and when 3°C or more, the stability level is determined as "low". Additionally, based on the rotary speed of
the compressor 4 and the outlet air temperature detected by the outlet temperature detector 23, the stability level
determination unit 35 determines that: the stability level is "low" when either one of the stability level is "low"; the stability
level is "normal" when either one of the stability levels is "normal" and both of the stability levels are not "low"; and the
stability level is "high" when both stability levels are high.
[0042] The operation determination unit 34 determines, based on the determination by the stability level determination
unit 35, whether operation of the air conditioner is in a stable state in which the measured values fluctuate within a
predetermined range for a predetermined time. More specifically, operation is determined as stable operation when the
stability level is determined as high by the stability level determination unit 35 and such determination continues prede-
termined number of times. For example, determination by the stability level determination unit 35 is made every five
minutes, and in the case where the stability level of capacity and efficiency is determined as high three times or more,
operation is determined as stable operation.
[0043] The display unit 36 performs various kinds of displays on a display screen 38. In the present embodiment, the
display screen 38 is provided at the remote controller 18, but may also be provided at the indoor unit 2, for example,
other than remote controller 18.
[0044] The display unit 36 displays a calculation result determined by the calculation result determination unit 33.
Further, the display unit 36 displays "activating" on the display screen 38 in the case where the stability levels of the
calculated capacity and efficiency are determined as low by the stability level determination unit 35, and displays "de-
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termining" on the display screen 38 in the case where the stability levels of the calculated capacity and efficiency are
determined as high by the stability level determination unit 35. In the case where the stability levels of the calculated
capacity and efficiency are determined as high by the stability level determination unit 35 and such high a stability level
continuously determined by the operation determination unit 34 the predetermined number of times, the display unit 36
determines the operation state as "stable operation" and displays a determination result of the operation state on the
display screen 38.
[0045] Further, in the case where the operation state is determined as "stable operation" by the operation determination
unit 34, the display unit 36 displays, on the display screen 38, the capacity and efficiency of the indoor unit 2 in the stable
operation. Meanwhile, the display unit 36 may also display the capacity and the efficiency of the indoor unit 2 on the
display screen 38 even in the case where determination of "activating" or "determining" is made by the operation deter-
mination unit 34.
[0046] Further, in the case where the capacity of the indoor unit 2 in the stable operation is lower than preset capacity,
the display unit 36 displays a matter constituting a factor of low capacity on the display screen 38. For example, the
matters constituting the factor of low capacity are: "(1) Is the length of piping between the indoor unit and the outdoor
unit long?"; "(2) Is heat insulation of the piping between the indoor unit and the outdoor unit sufficient?"; "(3) Isn’t an
intake port or an outlet port of the indoor unit or outdoor unit blocked?"; and "(4) Is an amount of refrigerant sufficient?".
[0047] Further, in the case where efficiency of the indoor unit 2 in stable operation is lower than preset efficiency, the
display unit 36 displays a matter constituting a factor of low efficiency on the display screen 38. For example, the matters
constituting the factor of low efficiency are: "(1) Is the amount of refrigerant appropriate?"; and "(2) Is an operating point
appropriate?".
[0048] Further, the display unit 36 displays, on the display screen 38, the stability level determined by the stability
level determination unit 35. As described above, the stability levels are displayed as, for example "high", "normal", and
"low". Further, in the case where the stability level fluctuates, the stability level is displayed in accordance with a fluctuation
level: "high" when stable, "normal" in the case of gradual fluctuation, and "low" in the case of rapid fluctuation.
[0049] Additionally, the display unit 36 displays, on the display screen 38, a proposed measure to improve efficiency
of the indoor unit 2 in the stable operation. More specifically, changing an air flow rate of the indoor blower 16 (rotary
speed of the motor 16a) may be the proposed improvement measure. In this case, an improvement level is acquired
based on a relation map between the air flow rate of the indoor blower 16 and the rotary speed of the compressor 4
illustrated in FIG. 2. Therefore, the display unit 36 can display, on the display screen 38, the proposed measure together
with the improvement level. Further, changing a setting temperature may be the proposed improvement measure. When
the setting temperature is changed, required capacity is changed and power consumption is reduced, thereby improving
the efficiency. In this case, when the outside temperature is 28°C, for example, the load can be made to 5.1 kw from
5.7 kw by changing the setting temperature from 25°C to 26°C based on a relation map between the setting temperature
and a load relative to the outside temperature illustrated in FIG. 3. At this point, the rotary speed of the compressor 4 is
changed from 59 rps to 51 rps based on a relation map between the setting temperature and the rotary speed of the
compressor 4 relative to the outside temperature illustrated in FIG. 4. Further, an improvement level of efficiency in the
case where the rotary speed of the compressor 4 is changed can be acquired. The improvement level of efficiency can
be acquired from the relation between the rotary speed of the compressor 4 and the efficiency. Based on these results,
the capacity and efficiency in the case of changing the setting temperature can be acquired. Therefore, the display unit
36 can display, on the display screen 38, the improvement level, capacity and efficiency together with the proposed
measure. Additionally, opening a window may be the proposed improvement measure. In the case where the outside
air is sufficiently low during cooling operation, lowering a room temperature by introducing the outside air is recommend.
In this case, the display unit 36 displays, on the display screen 38, a power amount (current power consumption amount)
that can be reduced by stopping the air conditioner in the case where the room temperature is, for example, 5°C lower
than the outside air temperature.
[0050] Further, the display unit 36 displays, on the display screen 38, an effect in the case of improving the efficiency
in accordance with the proposed measure. For example, in the case of keeping current efficiency as it is, "current
efficiency: 3.0" is displayed. In the case where setting is changed so as to improve the matter constituting the factor of
the low efficiency (for example, in the case of selecting energy saving operation 1 not illustrated), "energy saving operation
1: 4.0" is displayed, a decrease rate of the power consumption in the case of changing the setting is displayed as
"decrease rate of power consumption 75%", and a reduction rate of an electric bill in the case of performing 10-hour
operation after the setting change is displayed as "reduction rate of electric bill: about 230 yen".
[0051] In the following, operation of the above-described air conditioner will be described. FIGS. 5 and 6 are flowcharts
illustrating the operation of the air conditioner according to the present embodiment.
[0052] As illustrated in FIG. 5, the air conditioner is made to perform cooling operation or heating operation as desired
(Step S1). After Step S1, capacity of the indoor unit 2 for a predetermined period (e.g., 5 minutes) is calculated (Step
S2), and efficiency of the indoor unit 2 for the same period is calculated (Step S3). Here, in the case of having an outlet
air temperature sensor instead of calculating the capacity of the indoor unit, a change rate of the outlet air temperature
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may be calculated in Step S2, and a change rate of the rotary speed of the compressor may be calculated in Step S3.
[0053] After Step S3, the stability levels of the calculated capacity and efficiency (or the outlet air temperature and the
rotary speed of the compressor) are determined by the stability level determination unit 35
[0054] (Step S4). Note that the stability level determined in Step S4, such as "high", "normal", or "low" is displayed on
the display screen 38. In the case where the stability level is low in this stability level determination (Step S5: No),
"activating" is displayed on the display screen 38 (Step S6), and operation returns to Step S2. On the other hand, in the
case where the stability level is high in the stability level determination in Step S4 (Step S5: Yes), when the stability level
is not continuously determined by the operation determination unit 34 the predetermined number of times (Step S7: No),
1 is added to current number of times n (Step S8), and "determining" is displayed on the display screen 38 (Step S9),
and then operation returns to Step S2. Further, in Step S8, when the high stability level is continuously determined by
the operation determination unit 34 the predetermined number of times (Step S7: Yes), the operation state is determined
as stable operation (Step S10). Then, operation is shifted to a calculation result determination flow for capacity and
efficiency illustrated in FIG. 6.
[0055] In the stable operation, the capacity of the indoor unit 2 is calculated in the same manner as above-described
Steps S2, S3 as illustrated in the calculation result determination flow in FIG. 6 (Step S21), and the efficiency of the
indoor unit 2 is calculated (Step S22). Meanwhile, in the case where the capacity of the indoor unit and the efficiency of
the indoor unit are calculated in Steps S2, S3 when determination of the stable operation is made in above-described
Step S10, the capacity and the efficiency here may be those calculated here or may be newly calculated after determination
of the operation is made in above-described Step S10.
[0056] Subsequently, the calculation result is determined by the calculation result determination unit 33 (Step S23).
In the case where the determination result in Step S23 is normal (Step S24: Yes), "stable operation" and "normal" are
displayed on the display screen 38 as a determination result of the operation state (Step S25), and further the calculated
capacity and efficiency are displayed (Step S26). Further, ratios of measured values of the capacity and the efficiency
relative to the reference efficiency, which are calculated by the calculation result determination unit 33 half way for
determination, may be displayed on the display screen 38. After that, a proposed measure to improve the capacity and
efficiency and an effect of improvement are displayed (Step S27). On the other hand, in the case where the determination
result is not normal and short of capacity or short of efficiency are determined in Step S23 (Step S24: No), "stable
operation", and "short of capacity" or "short of efficiency" are displayed on the display screen 38 (Step S28). Further, a
factor causing the short of capacity or the short of efficiency are displayed (Step S29) and also the calculated capacity
and efficiency are displayed (Step S30).
[0057] Thus, the air conditioner according to the present embodiment is provided with: the outdoor unit 1 including
the compressor 4, outdoor heat exchanger 6, and throttle 9; and the indoor unit 2 including the indoor heat exchanger
15 and the indoor blower 16. The air conditioner includes: the capacity calculation unit 31 that calculates capacity of the
indoor unit 2 in operation; the efficiency calculation unit 32 that continuously acquires the capacity of the indoor unit 2
calculated by the capacity calculation unit 31 every predetermined period and calculates efficiency of the indoor unit 2
for each of the predetermined period; the calculation result determination unit 33 that determines respective calculation
results by comparing the capacity of the indoor unit 2 calculated by the capacity calculation unit 31 and the efficiency of
the indoor unit 2 calculated by the efficiency calculation unit 32 with the preliminarily set reference capacity and reference
efficiency; and the display unit 36 that displays, on the display screen 28, determination by the calculation result deter-
mination unit 33.
[0058] According to the air conditioner disclosed in the present application, it is possible to determine whether the
calculated capacity and efficiency is normal, and reliability of confirming the operation state can be improved. Note that
operation (operation illustrated in FIG. 5) may be performed in test run of the air conditioner, and capacity and efficiency
can be concretely confirmed at the time of the test run.
[0059] Further, the air conditioner according to the present embodiment further includes the stability level determination
unit 35 that determines stability levels of the calculated capacity and efficiency. The display unit 36 displays activating
on the display screen 38 in the case where the stability level is determined as low by the stability level determination
unit 35, displays determining on the display screen 38 in the case where the stability level is determined as high by the
stability level determination unit 35, and displays a determination result of the stable operation state on the display screen
38 in the case where the stability level is determined as high by the stability level determination unit 35 and such high
stability level is continuously determined the predetermined number of times.
[0060] According to such an air conditioner, it is possible to confirm, by the display on the display screen 38, a process
until the operation state is determined and a determination result of the operation state.
[0061] Further, in the air conditioner of the present embodiment, the display unit 36 displays the matter constituting a
factor of low capacity is displayed on the display screen 38.
[0062] According to an embodiment of the air conditioner, a measure to improve the state of low capacity can be taken.
[0063] Further, in the air conditioner of the present embodiment, the display unit 36 displays the matter constituting a
factor of low efficiency is displayed on the display screen 38.
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[0064] According to an embodiment of the air conditioner, a measure to improve a state of low efficiency can be taken.
[0065] Further, the air conditioner of the present embodiment further includes the stability level determination unit 35
that determines the stability level of the indoor unit 2 based on the rotary speed of the compressor 4. The display unit
36 displays the stability level determined by the stability level determination unit 35 on the display screen 38 in the case
where the operation state is determined as stable operation by the operation determination unit 34.
[0066] According to such an air conditioner, the stability level of the measure values can be confirmed by the display
on the display screen 38.
[0067] Further, in the air conditioner of the present embodiment, the outlet temperature detector 23 that detects an
outlet air temperature at the outlet portion of the indoor unit 2, and the stability level determination unit 35 determines
the stability level of the indoor unit 2 based on the rotary speed of the compressor 4 and the outlet air temperature
detected by the outlet temperature detector 23.
[0068] According to such an air conditioner, accuracy of determining the stability level can be improved.
[0069] Further, in the air conditioner of the present embodiment, the display unit 36 displays, on the display screen
38, a proposed measure to improve the efficiency of the indoor unit 2 in the stable operation.
[0070] According to such an air conditioner, a measure to improve the efficiency can be proposed to an operator.
[0071] Further, in the air conditioner of the present embodiment, the display unit 36 displays an effect in the case of
improving the efficiency on the display screen 38.
[0072] According to such an air conditioner, in the case of proposing the measure to improve the efficiency to the
operator, an effect in the case of improving the efficiency can be presented.
[0073] Further, in the air conditioner of the present embodiment, the display screen 38 is provided at the remote
controller 18 to control the air conditioner.
[0074] According to an embodiment of the air conditioner, the remote controller 18 is held by a hand when the operator
controls the air conditioner. Therefore, the operator can easily confirm the display when the display screen 38 is provided
at the remote controller 18.

Reference Signs List

[0075]

1 OUTDOOR UNIT

2 INDOOR UNIT
4 COMPRESSOR
6 OUTDOOR HEAT EXCHANGER
9 THROTTLE
15 INDOOR HEAT EXCHANGER
16 INDOOR BLOWER
18 REMOTE CONTROLLER
23 OUTLET TEMPERATURE DETECTOR
31 CAPACITY CALCULATION UNIT
32 EFFICIENCY CALCULATION UNIT
33 CALCULATION RESULT DETERMINATION UNIT
34 OPERATION DETERMINATION UNIT
35 STABILITY LEVEL DETERMINATION UNIT
36 DISPLAY UNIT
38 DISPLAY SCREEN

Claims

1. An air conditioner including an outdoor unit (1) including a compressor (4), an outdoor heat exchanger (6) and a
throttle (9), and an indoor unit (2) including an indoor heat exchanger (15) and an indoor blower (16), said air
conditioner comprising:

a capacity calculation unit (31) configured to calculate capacity of the indoor unit (2) in operation;
an efficiency calculation unit (32) configured to continuously acquire the capacity of the indoor unit (2) calculated
by the capacity calculation unit (31) every predetermined times and calculate efficiency of the indoor unit (2)
for each of the predetermined times;
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a calculation result determination unit (33) configured to determine respective calculation results by comparing
the capacity of the indoor unit (2) calculated by the capacity calculation unit (31) and the efficiency of the indoor
unit (2) calculated by the efficiency calculation unit (32) with predetermined reference capacity and reference
efficiency; and
a display unit (36) configured to display a determination by the calculation result determination unit (33) on a
display screen (38).

2. The air conditioner according to claim 1, further comprising a stability level determination unit (35) configured to
determine stability levels of calculated capacity and efficiency,
wherein the display unit (36) is configured to display "activating" on the display screen (38) in the case where the
stability level is determined as low by the stability level determination unit (35), to display "determining" on the display
screen (38) in the case where the stability level is determined as high by the stability level determination unit (35),
and to display a determination result of an operation state on the display screen (38) in the case where the stability
level is determined as high by the stability level determination unit (35) and the high stability level is continuously
determined predetermined number of times.

3. The air conditioner according to claim 1 or 2, wherein the display unit (36) is configured to display a factor causing
a low capacity on the display screen (38).

4. The air conditioner according to any one of claims 1 to 3, wherein the display unit (36) is configured to display a
factor causing a low efficiency on the display screen (38).

5. The air conditioner according to any one of claims 1 to 4, wherein the stability level determination unit (35) is
configured to determines the stability level of the indoor unit (2) based on a rotary speed of the compressor (4), and
the display unit (36) is configured to display the stability level determined by the stability level determination unit
(35) on the display screen (38).

6. The air conditioner according to claim 5, further comprising an outlet temperature detector (23) configured to detect
an outlet air temperature at an outlet portion of the indoor unit (2), wherein the stability level determination unit (35)
is configured to determine the stability level of the indoor unit (2) based on the rotary speed of the compressor (4)
and the outlet air temperature detected by the outlet temperature detector (23).

7. The air conditioner according to any one of claims 1 to 6, wherein the display unit (36) is configured to display a
proposed measure to improve the efficiency of the indoor unit (2) on the display screen (38).

8. The air conditioner according to claim 7, wherein the display unit (36) is configured to display an anticipated effect
in the case of improving efficiency on the display screen (38).

9. The air conditioner according to any one of claims 1 to 8, wherein the display screen (38) is disposed at a remote
controller (18) configured to control the air conditioner.
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