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(54) REFRIGERATING AND AIR-CONDITIONING APPARATUS

(57) An operation control device in a refrigerating and
air-conditioning apparatus includes a correction amount
setting unit configured to reduce, by a predetermined
change amount at each setting, a temperature correction
amount for such a correction that a necessary air-condi-
tioning capability is lower than an air-conditioning capa-
bility corresponding to a set temperature, a target suction
temperature setting unit configured to set a target suction
temperature based on the temperature correction

amount set by the correction amount setting unit and the
set temperature, a target refrigerant temperature setting
unit configured to set a target refrigerant temperature of
refrigerant flowing into a use side heat exchanger so that
a suction temperature is equal to the target suction tem-
perature, and a compressor control unit configured to
control a capacity of a compressor so that the refrigerant
flowing into the use side heat exchanger has the target
refrigerant temperature.
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Description

Technical Field

[0001] The present invention relates to a refrigerating
and air-conditioning apparatus controlled based on a set
temperature.

Background Art

[0002] In the conventionally known refrigerating and
air-conditioning apparatus, one outdoor unit is connected
with a plurality of indoor units. To perform the operation
control of this refrigerating and air-conditioning appara-
tus, a differential temperature control is performed that
the capacity of a compressor is controlled in accordance
with an indoor air conditioning load (for example, refer to
Patent Literature 1). In Patent Literature 1, in the differ-
ential temperature control during a cooling operation, a
target evaporating temperature in accordance with an air
conditioning load is calculated based on a difference be-
tween the set temperature of a use side unit and the
suction temperature of the use side unit, and the opera-
tion of the compressor is controlled so that the target
evaporating temperature is achieved. Specifically, a con-
trol to reduce the target evaporating temperature is per-
formed when the suction temperature becomes higher
than the set temperature, and a control to increase the
target evaporating temperature is performed when the
suction temperature becomes lower than the set temper-
ature.
[0003] When the suction temperature is deviated from
the set temperature by, for example, 0.5 degrees C during
the cooling operation, it is determined that the air-condi-
tioning apparatus is excessively operating, and air at
room temperature is blown indoors without cooling of a
use side heat exchanger (thermo OFF). In this case, no
heat exchange is need with indoor air at the use side
heat exchanger, and thus the capacity of the compressor
is controlled to decrease to achieve appropriate electric
power consumption. In this manner, the capacity of the
compressor is controlled depending on a change in the
air conditioning load to perform the energy saving oper-
ation of the refrigerating and air-conditioning apparatus.

Citation List

Patent Literature

[0004] Patent Literature 1: Japanese Patent Laid-open
No. 2003-247742

Summary of Invention

Technical Problem

[0005] In Patent Literature 1, the capacity of the com-
pressor is controlled after the detection that the suction

temperature is deviated from the set temperature. Ac-
cordingly, air-conditioning of indoor air is performed after
the change of the capacity of the compressor, and thus
there exists a time lag until the air-conditioning is reflected
on the suction temperature, leading to undershoot of the
suction temperature. In the differential temperature con-
trol, the set temperature is a control target of the suction
temperature, and thus, the undershoot of the suction tem-
perature is likely to cause hunting of the suction temper-
ature and the thermo OFF of the use side unit. The thermo
OFF of the use side unit leads to degradation of the ca-
pacity of the air-conditioning apparatus, so that the suc-
tion temperature is likely to change significantly, resulting
in degradation of the stability of the suction temperature.
In this manner, when the suction temperature is unstable,
the compressor is repeatedly turned on and off, and thus
it takes time to control the suction temperature to be equal
to the set temperature in some cases.
[0006] The present invention is intended to solve the
above problem, and it is an object of the present invention
to provide a refrigerating and air-conditioning apparatus
capable of controlling the suction temperature to be the
set temperature in a short time.

Solution to Problem

[0007] A refrigerating and air-conditioning apparatus
according to an embodiment of the present invention is
provided with a refrigeration cycle in which a compressor,
a heat source side heat exchanger, an expansion device,
and a use side heat exchanger are connected with each
other through a refrigerant pipe. The refrigerating and
air-conditioning apparatus includes a suction tempera-
ture detecting device configured to detect, as a suction
temperature, a temperature of air sucked into the use
side heat exchanger from a space to be air-conditioned,
a state detecting device configured to detect a state of
refrigerant flowing inside the use side heat exchanger,
and an operation control device configured to control an
operation of the compressor based on a set temperature
as a target temperature of the space to be air-condi-
tioned, the suction temperature detected by the suction
temperature detecting device, and the state of the refrig-
erant detected by the state detecting device. The oper-
ation control device (50) includes a correction amount
setting unit configured to reduce, by a predetermined
change amount at each setting, a temperature correction
amount for such a correction that a necessary air-condi-
tioning capability is lower than an air-conditioning capa-
bility corresponding to the set temperature, a target suc-
tion temperature setting unit configured to set a target
suction temperature based on the temperature correction
amount set by the correction amount setting unit and the
set temperature, a target refrigerant temperature setting
unit configured to set a target refrigerant temperature of
refrigerant flowing into the use side heat exchanger so
that the suction temperature is equal to the target suction
temperature, and a compressor control unit configured
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to control a capacity of the compressor so that the refrig-
erant flowing into the use side heat exchanger is equal
to the target refrigerant temperature.

Advantageous Effects of Invention

[0008] According to the present invention, during the
differential temperature control operation, the differential
temperature control is performed based on a target suc-
tion temperature obtained by applying a temperature cor-
rection amount to a set temperature, and the temperature
correction amount is reduced in steps by a change
amount, so that thermo OFF is reduced even when hunt-
ing of a suction temperature is generated, and thus the
suction temperature can be controlled to the set temper-
ature in a short time.

Brief Description of Drawings

[0009]

[Fig. 1] Fig. 1 is a refrigerant circuit diagram illustrat-
ing an exemplary refrigerating and air-conditioning
apparatus according to an embodiment of the
present invention.
[Fig. 2] Fig. 2 is a block diagram of an exemplary
control unit in the refrigerating and air-conditioning
apparatus in Fig. 1.
[Fig. 3] Fig. 3 is a flowchart of an exemplary process
of a cooling operation of the refrigerating and air-
conditioning apparatus in Fig. 1.
[Fig. 4] Fig. 4 is a flowchart of an exemplary method
of setting a target suction temperature in Fig. 3.
[Fig. 5] Fig. 5 is a graph illustrating exemplary tran-
sition of a suction temperature during the cooling op-
eration of the refrigerating and air-conditioning ap-
paratus in Fig. 1.
[Fig. 6] Fig. 6 is a graph illustrating transition of the
suction temperature during the conventional cooling
operation.
[Fig. 7] Fig. 7 is a graph illustrating the transition of
the suction temperature during a heating operation
of the refrigerating and air-conditioning apparatus
according to the embodiment of the present inven-
tion.

Description of Embodiments

[0010] An embodiment of a refrigerating and air-con-
ditioning apparatus according to the present invention
will be described below in detail with reference to the
accompanying drawings. Fig. 1 is a refrigerant circuit di-
agram illustrating an exemplary refrigerating and air-con-
ditioning apparatus according to the embodiment of the
present invention. As illustrated in Fig. 1, this refrigerating
and air-conditioning apparatus 1 includes a heat source
unit 10 and two use side units 20A and 20B. The heat
source unit 10 and the use side units 20A and 20B are

connected with each other through a liquid pipe 2 and a
gas pipe 3. Although Fig. 1 illustrates the example in
which the heat source unit 10 is connected with the two
use side units 20A and 20B in the refrigerating and air-
conditioning apparatus 1, the heat source unit 10 may
be connected with only one use side unit or a plurality of
use side units.
[0011] The heat source unit 10 houses a compressor
11, a flow path switching device 12, a heat source side
heat exchanger 13, and an accumulator 14, and the use
side units 20A and 20B each house an expansion device
21 and a use side heat exchanger 22. The compressor
11, the flow path switching device 12, the heat source
side heat exchanger 13, the expansion device 21, and
the use side heat exchanger 22 are connected with each
other through the liquid pipe 2 and the gas pipe 3, forming
a refrigerant circuit. The compressor 11 is configured to
compress and discharge sucked refrigerant, and is, for
example, a scroll compressor or a vane compressor. For
example, the compressor 11 is under inverter control
such that its capacity is controlled by controlling its rota-
tion speed.
[0012] The flow path switching device 12 is configured
to perform switching between a heating flow path and a
cooling flow path in response to switching of an operation
mode between a cooling operation and a heating oper-
ation, and is, for example, a four-way valve. During the
cooling operation, the flow path switching device 12 con-
nects an outlet of the compressor 11 and the heat source
side heat exchanger 13 and connects the use side heat
exchanger 22 and the accumulator 14. During the heating
operation, the flow path switching device 12 connects
the outlet of the compressor 11 and the use side heat
exchanger 22 and connects the heat source side heat
exchanger 13 and the accumulator 14. The heat source
side heat exchanger 13 serves as a condenser (radiator)
during the cooling operation, and serves as an evapora-
tor (heat absorber) during the heating operation. The flow
path switching device 12 does not necessarily need to
be provided but may be omitted as long as the refriger-
ating and air-conditioning apparatus 1 can perform the
cooling operation or the heating operation.
[0013] The heat source side heat exchanger 13 is, for
example, a finned-tube heat exchanger configured to
condense and liquefy refrigerant compressed by the
compressor 11, by performing heat exchange of the re-
frigerant with, for example, outdoor air (external air). A
heat source side fan (not illustrated) configured to feed
external air into the heat source side heat exchanger 13
may be installed. The accumulator 14 is provided on an
inlet side of the compressor 11, and has a function of
accumulating excess refrigerant and a function of sepa-
rating liquid refrigerant and gas refrigerant. The compres-
sor 11 is configured to suck and compress gas refrigerant
in refrigerant accumulated in the accumulator 14.
[0014] The expansion device 21 is, for example, an
electric expansion valve configured to change its opening
degree to adjust a flow rate or the like of refrigerant pass-
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ing therethrough and adjust pressure of the refrigerant,
and then discharge the refrigerant to the use side heat
exchanger 22. The use side heat exchanger 22 is, for
example, a finned-tube heat exchanger configured to
perform heat exchange between refrigerant controlled to
be a low-pressure state by the expansion device 21 and
air. The use side heat exchanger 22 includes a use side
fan (not illustrated) configured to blow in a space to be
air-conditioned (indoor space).
[0015] The described above operation of the refriger-
ating and air-conditioning apparatus 1 is controlled by an
outdoor control device 15 and an indoor control device
25. Specifically, the heat source unit 10 is provided with
the outdoor control device
[0016] 15 configured to control an operation of each
component in the heat source unit 10, and the use side
units 20A and 20B are each provided with the indoor
control device 25 configured to control an operation of
each component in the use side units 20A and 20B. The
outdoor control device 15 and the indoor control device
25 are connected with each other in such a manner that
information can be communicated therebetween, and
are configured to cooperatively perform the operation
control of the entire refrigerating and air-conditioning ap-
paratus 1.
[0017] The outdoor control device 15 and the indoor
control device 25 perform control of each component
based on outputs from various sensors. Specifically, a
state detecting device 31 configured to detect the low
pressure of the refrigerant as the state of the refrigerant
is provided before the accumulator 14 on an exit side of
the use side heat exchanger 22. The state detecting de-
vice 31 is, for example, a pressure sensor configured to
detect the pressure of the refrigerant as the state of the
refrigerant. In addition, a suction temperature detecting
device 32 configured to detect, as a suction temperature,
the temperature of air sucked into the use side heat ex-
changer 22 is provided on an indoor-air inlet side of the
use side units 20A and 20B. The outdoor control device
15 calculates an evaporating temperature of the use side
heat exchanger 22 during the cooling operation based
on the pressure of the refrigerant detected by the state
detecting device 31. Although the above describes the
example in which the state detecting device 31 is a pres-
sure sensor, the present invention is not limited to the
above configuration, and any device configured to detect
the evaporating temperature, and hence the well-known
technology, is applicable.
[0018] In the refrigerating and air-conditioning appara-
tus 1, for example, the outdoor control device 15 of the
heat source unit 10 includes an operation control device
50 configured to perform operation control through the
differential temperature control. Although Fig. 1 illus-
trates the example in which the operation control device
50 is provided to the heat source unit 10, the operation
control device 50 may be provided to the use side units
20A and 20B or a central control unit (not illustrated) con-
figured to collectively manage the heat source unit 10

and the use side units 20A and 20B. The indoor control
device 25 stores therein a set temperature of the space
to be air-conditioned, and the operation control device
50 controls the operation of each component so that the
temperature (suction temperature) of the space to be air-
conditioned is equal to the set temperature.
[0019] Specifically, the operation control device 50
performs the differential temperature control of control-
ling the capacity of the compressor 11 so that the suction
temperature of air sucked into the use side heat exchang-
er 22 is equal to the set temperature. When the suction
temperature is lower than the set temperature, the oper-
ation control device 50 determines that the air-condition-
ing capability is excessive and controls to reduce the ca-
pacity of the compressor 11. When the suction temper-
ature is lower than the set temperature by a predeter-
mined temperature (for example, 0.5 degrees C), the op-
eration control device 50 performs control so that the
state of thermo OFF is achieved. In the refrigerating and
air-conditioning apparatus 1, hunting of the suction tem-
perature occurs and the thermo OFF due to the hunting
is repeated in some cases. Thus, the operation of the
refrigerating and air-conditioning apparatus 1 is control-
led to reduce generation of the thermo OFF due to the
hunting of the suction temperature.
[0020] Fig. 2 is a block diagram of an exemplary oper-
ation control device (50) in the refrigerating and air-con-
ditioning apparatus in Fig. 1. The operation control device
50 in Fig. 2 is configured to control the operation of the
refrigerating and air-conditioning apparatus 1 by the dif-
ferential temperature control, and includes a target suc-
tion temperature setting unit 51, a target refrigerant tem-
perature setting unit 52, a compressor control unit 53,
and a correction amount setting unit 54. The target suc-
tion temperature setting unit 51 is configured to set a
target suction temperature Tico based on a set temper-
ature Ticm of the space to be air-conditioned. The target
refrigerant temperature setting unit 52 is configured to
set a target refrigerant temperature Tem of the refrigerant
flowing into the use side heat exchanger 22 so that the
suction temperature Tic is equal to the target suction tem-
perature Tico. During the cooling operation, the target
refrigerant temperature Tem is equivalent to a target
evaporating temperature. The compressor control unit
53 is configured to control the capacity of the compressor
11 so that a refrigerant temperature Te is equal to the
target refrigerant temperature Tem.
[0021] Specifically, the target suction temperature set-
ting unit 51 does not set the set temperature Ticm per se
to be the target suction temperature Tico, but sets the
target suction temperature Tico to become closer to the
set temperature Ticm gradually in time. Specifically, the
correction amount setting unit 54 included in the opera-
tion control device 50 is configured to set a temperature
correction amount X that decreases in steps of a prede-
termined change amount α. The target suction temper-
ature setting unit 51 sets the target suction temperature
Tico obtained by applying the temperature correction

5 6 



EP 3 165 846 A1

5

5

10

15

20

25

30

35

40

45

50

55

amount X to the set temperature Ticm.
[0022] The correction amount setting unit 54 includes
a correction amount calculating block 54a, a hunting
measuring block 54b, and a duration measuring block
54c. The correction amount calculating block 54a is con-
figured to calculate the temperature correction amount
X, which is a parameter that changes in the range of, for
example, 0.2 ≤ X ≤ 1 where an initial value when the
compressor 11 is started is set to be 1 and the change
amount α is set to 0.2. Thus, the temperature correction
amount X is set be to five values of 0.2 to 1.0 in steps of
the change amount α (0.2). The method of setting the
temperature correction amount X is not limited to the
method using numerical values described above, but the
initial value and the change amount α are set as appro-
priate. In other words, although the above describes the
example in which the temperature correction amount X
gradually decreases in the five steps, the temperature
correction amount X only needs to decrease at least in
two steps. Although the above describes the example in
which the steps have equal intervals, but the steps may
have unequal intervals.
[0023] Accordingly, the target suction temperature set-
ting unit 51 calculates the target suction temperature Tico
by correcting the set temperature Ticm using the tem-
perature correction amount X set by the correction
amount setting unit 54. The target suction temperature
setting unit 51 calculates the target suction temperature
[0024] Tico during the cooling operation by using Ex-
pression (1) below.

[0025] For example, when the set temperature Ticm is
27 degrees C, the target suction temperature Tico at start
of the compressor 11 is calculated to be 28 degrees C
by Expression (1). In this manner, the target suction tem-
perature Tico is set so that necessary air-conditioning
capability is lower than the air-conditioning capability cor-
responding to the set temperature Ticm.
[0026] The hunting measuring block 54b is configured
to count the number of times of hunting when the suction
temperature Tic becomes lower than or higher than the
target suction temperature Tico. When the number of
times of hunting counted by the hunting measuring block
54b becomes equal to a set number of times, the correc-
tion amount calculating block 54a reduces the tempera-
ture correction amount X by the predetermined change
amount α. The set number of times is set to, for example,
three, and the correction amount calculating block 54a
reduces the temperature correction amount X by the
change amount α when the number of times of hunting
measured by the hunting measuring block 54b becomes
equal to three (X = X-α). Accordingly, the target suction
temperature Tico calculated by Expression (1) becomes
closer to the set temperature Ticm by the change amount

α.
[0027] In this manner, whether to reduce the temper-
ature correction amount X is determined based on the
number of times of hunting of the suction temperature
Tic, so that change of the target suction temperature Tico
based on the temperature correction amount X is per-
formed after the suction temperature Tic sufficiently be-
comes stable at a temperature close to the target suction
temperature Tico and the suction temperature Tic. This
can reliably prevent generation of the thermo OFF due
to the hunting of the suction temperature Tic due to hasty
change of the target suction temperature Tico.
[0028] The duration measuring block 54c is configured
to measure an elapsed time since the correction amount
calculating block 54a has changed the temperature cor-
rection amount X by the change amount α. The correction
amount calculating block 54a is configured to reduce the
temperature correction amount X by the change amount
α when the elapsed time thus measured becomes equal
to or longer than a defined duration Pref. The defined
duration Pref is set based on, for example, a target time
until the suction temperature Tic becomes equal to the
set temperature Ticm. Specifically, the defined duration
Pref is set to 120 minutes/5 = 24 minutes when the tem-
perature correction amount X changes in five steps as
described above and the target time is two hours. The
defined duration Pref is set to 24 minutes in the above
example, but is not limited thereto and changeable as
appropriate.
[0029] In this manner, the temperature correction
amount X decreases after the defined duration Pref has
elapsed, so that the differential temperature control is
performed by using the target suction temperature Tico
until the suction temperature Tic reaches a range in which
the suction temperature Tic is allowed to be set to the
set temperature Ticm, which is highly effective in pre-
venting the thermo OFF due to hunting. As a result, ac-
tuation of the thermo OFF can be further prevented to
set the suction temperature Tic to the set temperature
Ticm in a short time.
[0030] Fig. 3 is a flowchart of an exemplary process of
the cooling operation of the refrigerating and air-condi-
tioning apparatus 1 in Fig. 1. The following describes
control of an operation capacity in the refrigerating and
air-conditioning apparatus 1 with reference to Figs. 1 to
Fig. 3. When the compressor is started, the target suction
temperature setting unit 51 sets the target suction tem-
perature Tico by using Expression (1) based on the set
temperature Ticm and the initial value of the temperature
correction amount X (step ST1). Thereafter, the target
refrigerant temperature setting unit 52 calculates a dif-
ference between the suction temperature Tic detected
by the suction temperature detecting device 32 and the
target suction temperature Tico (step ST2), and calcu-
lates the target refrigerant temperature Tem based on
this difference (Tico-Tic) (step ST3). Then, the compres-
sor control unit 53 calculates the refrigerant temperature
Te (evaporating temperature) based on the pressure of
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the refrigerant detected by the state detecting device 31,
and calculates a difference (Tem-Te) between the refrig-
erant temperature Te and the target refrigerant temper-
ature Tem (step ST4). Thereafter, the operation capacity
of the compressor 11 is controlled based on the differ-
ence (Tem-Te) between the refrigerant temperature Te
and the target refrigerant temperature Tem (step ST5).
[0031] Fig. 4 is a flowchart of an exemplary method of
setting the target suction temperature in Fig. 3. The fol-
lowing describes the method of setting the target suction
temperature Tico based on the temperature correction
amount X with reference to Fig. 4. When the temperature
correction amount X has an initial value (X = 1) and the
differential temperature control described above is per-
formed, the hunting measuring block 54b counts the
number of times of the hunting of the suction temperature
Tic, and the correction amount calculating block 54a de-
termines whether the number of times of hunting be-
comes equal to the set number of times (for example,
three) (steps ST11 to ST13). Specifically, when the suc-
tion temperature Tic becomes lower than the target suc-
tion temperature Tico (step ST11), then the suction tem-
perature Tic becomes higher than the target suction tem-
perature Tico (step ST12), and thereafter, the suction
temperature Tic becomes lower than the target suction
temperature Tico (step ST13), it is determined that the
number of times of hunting reaches the set number of
times.
[0032] Subsequently, after the number of times of hunt-
ing has reached the set number of times (YES in step
ST13), it is determined whether the defined duration Pref
(for example, 24 minutes) has elapsed since the calcu-
lation (refer to step ST1) of the target suction temperature
Tico using Expression (1) (step ST14). Then, when the
defined duration Pref has elapsed since the calculation
of the target suction temperature Tico (YES in step
ST14), the temperature correction amount X is changed
by the change amount α (step ST15). Thereafter, it is
determined whether the temperature correction amount
X is zero (step ST16). When the temperature correction
amount X is larger than zero, the target suction temper-
ature Tico is set again based on a new temperature cor-
rection amount X (refer to step ST1 in Fig. 3), and the
differential temperature control is performed based on
the corrected target suction temperature Tico (refer to
steps ST1 to ST5 in Fig. 3). When the temperature cor-
rection amount X is zero, the routine of change of the
target suction temperature Tico using the temperature
correction amount X is ended because the set tempera-
ture Ticm is equal to the target suction temperature Tico
(step ST17 in Fig. 4), and the differential temperature
control with the set temperature Ticm being the target
suction temperature Tico is performed.
[0033] In this manner, when the target suction temper-
ature Tico is set by using the set temperature Ticm to
which the gradually decreasing temperature correction
amount X is applied, the actuation of the thermo OFF
can be reduced as compared to the differential temper-

ature control based on comparison between the set tem-
perature Ticm per se and the target suction temperature
Tico. Fig. 5 is a graph illustrating exemplary transition of
the suction temperature during the cooling operation of
the refrigerating and air-conditioning apparatus in Fig. 1.
In Fig. 5, the horizontal axis represents time, and the
vertical axis represents temperature. In Fig. 5, the target
suction temperature Tico is set to be higher than the set
temperature Ticm by the temperature correction amount
X, and thus is unlikely to be reduced to an actuation tem-
perature Toff at which the thermo OFF occurs, even when
the hunting of the suction temperature Tic is generated
due to start of the cooling operation. Accordingly, the
compressor 11 continues its operation without being
stopped by the thermo OFF.
[0034] Fig. 6 is a graph illustrating the transition of the
suction temperature during the conventional cooling op-
eration. In Fig. 6, the target suction temperature Tico is
set to the set temperature Ticm, and the differential tem-
perature control is performed so that the suction temper-
ature Tic becomes equal to the target suction tempera-
ture Tico. In some cases, due to the hunting of the suction
temperature Tic, the suction temperature Tic becomes
equal to or lower than the set temperature Ticm and then
equal to or lower than the actuation temperature Toff for
the thermo OFF. As a result, a long time is needed and
electrical power is wasted before the space to be air-
conditioned reaches at the set temperature Ticm be-
cause no air-conditioning is performed during the thermo
OFF. In Fig. 6, however, the target suction temperature
Tico is set to become closer to the set temperature Ticm
in steps, and thus the actuation of the thermo OFF can
be reduced, and the space to be air-conditioned can be
controlled to the set temperature Ticm in a short time,
thereby achieving energy saving.
[0035] In the case in which the temperature correction
amount X is changed depending on the number of times
of the hunting of the suction temperature Tic, the target
suction temperature Tico is changed when the suction
temperature Tic sufficiently becomes close to the target
suction temperature Tico, which allows stable transition
with reduced hunting of the suction temperature Tic. Ac-
cordingly, the space to be air-conditioned can be control-
led to the set temperature Ticm reliably in a short time,
thereby achieving energy saving. Moreover, the next
temperature correction amount X is changed after the
defined duration Pref has elapsed since the previous
change of the temperature correction amount X, which
allows stable transition with reduced hunting of the suc-
tion temperature Tic. Thus, the space to be air-condi-
tioned can be controlled to the set temperature Ticm re-
liably in a short time, thereby achieving energy saving.
[0036] Embodiments of the present invention are not
limited to the above-described embodiment. For exam-
ple, the above-described embodiment describes the set-
ting of the target suction temperature Tico during the cool-
ing operation, but the target suction temperature Tico
may be set by the same method also during the heating
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operation. Fig. 7 is a graph illustrating the transition of
the suction temperature during the heating operation of
the refrigerating and air-conditioning apparatus accord-
ing to the embodiment of the present invention. As illus-
trated in Fig. 7, during the heating operation, the temper-
ature correction amount X is a parameter for such a cor-
rection that the necessary air-conditioning capability be-
comes lower than the air-conditioning capability corre-
sponding to the set temperature Ticm. Specifically, dur-
ing the heating operation, the target suction temperature
Tico is calculated by subtracting the temperature correc-
tion amount X from the set temperature Ticm in place of
Expression (1) to perform the differential temperature
control, and the temperature correction amount X chang-
es gradually closer to the set temperature Ticm.
[0037] Although Fig. 4 illustrates the example in which
both of the determination of the number of times of hunt-
ing and the determination of the defined duration Pref
are performed, the temperature correction amount X may
be changed by performing the determination of the
number of times of hunting without the determination of
the defined duration Pref, or the temperature correction
amount X may be changed by performing the determi-
nation of the defined duration Pref without the determine
of the number of times of hunting.

Reference Signs List

[0038] 1 refrigerating and air-conditioning apparatus 2
liquid pipe 3 gas pipe 10 heat source unit 11 compressor
12 flow path switching device 13 heat source side heat
exchanger 14 accumulator 15 outdoor control device
20A, 20B use side unit 21 expansion device 22 use side
heat exchanger 25 indoor control device 31 state detect-
ing device 32 suction temperature detecting device 50
operation control device 51 target suction temperature
setting unit 52 target refrigerant temperature setting unit
53 compressor control unit 54 correction amount setting
unit 54a correction amount calculating block 54b hunting
measuring block 54c duration measuring block Pref de-
fined duration Te refrigerant temperature Tem target re-
frigerant temperature Tic suction temperatureTicm set
temperature Tico target suction temperature Toff actua-
tion temperature X temperature correction amount α
change amount

Claims

1. A refrigerating and air-conditioning apparatus pro-
vided with a refrigeration cycle in which a compres-
sor, a heat source side heat exchanger, an expan-
sion device, and a use side heat exchanger are con-
nected through a refrigerant pipe, the refrigerating
and air-conditioning apparatus comprising:

a suction temperature detecting device config-
ured to detect, as a suction temperature, a tem-

perature of air sucked into the use side heat ex-
changer from a space to be air-conditioned;
a state detecting device configured to detect a
state of refrigerant flowing through inside the use
side heat exchanger; and
an operation control device configured to control
an operation of the compressor based on a set
temperature as a target temperature of the air-
conditioned space, the suction temperature de-
tected by the suction temperature detecting de-
vice, and the state of the refrigerant detected by
the state detecting device,
wherein the operation control device includes

a correction amount setting unit configured
to set a temperature correction amount for
such a correction that a necessary air-con-
ditioning capability is lower than an air-con-
ditioning capability corresponding to the set
temperature, such that the temperature cor-
rection amount is to be reduced by a pre-
determined change amount at each setting,
a target suction temperature setting unit
configured to set a target suction tempera-
ture based on the temperature correction
amount set by the correction amount setting
unit and the set temperature,
a target refrigerant temperature setting unit
configured to set a target refrigerant tem-
perature of refrigerant flowing into the use
side heat exchanger such that the suction
temperature is to be equal to the target suc-
tion temperature, and
a compressor control unit configured to con-
trol a capacity of the compressor such that
the refrigerant flowing into the use side heat
exchanger is to be the target refrigerant
temperature.

2. The refrigerating and air-conditioning apparatus of
claim 1, wherein the correction amount setting unit
includes
a hunting measuring block configured to determine
whether a number of times of hunting of the suction
temperature is larger than a set number of times, and
a correction amount calculating block configured to
reduce the temperature correction amount by the
change amount when the hunting measuring block
determines that the number of times of hunting is
larger than the set number of times.

3. The refrigerating and air-conditioning apparatus of
claim 2, wherein
the hunting measuring block is configured to meas-
ure, as the number of times of hunting, a sum of a
number of times that the suction temperature be-
comes lower than the target suction temperature and
a number of times that the suction temperature be-
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comes higher than the target suction temperature,
and
the correction amount calculating block is configured
to reduce the temperature correction amount by the
change amount when the number of times of hunting
becomes equal to or larger than three in the hunting
measuring block.

4. The refrigerating and air-conditioning apparatus of
any one of claims 1 to 3,
wherein the correction amount setting unit includes
a duration measuring block configured to measure
an elapsed time since the temperature correction
amount is changed by the change amount, and re-
duces the temperature correction amount by the
change amount again when the elapsed time meas-
ured by the duration measuring block becomes equal
to or longer than a defined duration.

5. The refrigerating and air-conditioning apparatus of
any one of claims 1 to 4,
wherein the temperature correction amount has an
initial value of one degree C and the change amount
of 0.2 degrees C.

6.  The refrigerating and air-conditioning apparatus of
any one of claims 1 to 5, wherein the correction
amount setting unit is configured to set the temper-
ature correction amount such that the target suction
temperature is to be higher than the set temperature
when the use side heat exchanger serves as an
evaporator.

7. The refrigerating and air-conditioning apparatus of
any one of claims 1 to 5, wherein the correction
amount setting unit is configured to set the temper-
ature correction amount such that the target suction
temperature is to be lower than the set temperature
when the use side heat exchanger serves as a con-
denser.
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