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(54) REFRIGERATION CYCLE APPARATUS

(57) The present disclosure provides a refrigeration
cycle apparatus (1) that can restrain a load on a com-
pressor from becoming excessive at the start of the
compressor. The refrigeration cycle apparatus in the
present disclosure includes: a bypass refrigerant circuit
(20) branching off from a main refrigerant circuit (10)
between a use side heat exchanger (12) and an expan-
sion valve (14), the bypass refrigerant circuit communi-
cating with an injection port (11a) through an economizer
(13); a bypass valve (21) provided in the bypass refrig-
erant circuit, the bypass valve being configured to
change an opening degree of the bypass refrigerant
circuit; a discharge pressure sensor (40) configured to
detect a pressure of a refrigerant discharged from a
compressor (11); and a controller (50) configured to
execute a high discharge pressure corresponding pro-
cess for gradually increasing the opening degree of the
bypass refrigerant circuit from a first predetermined
opening degree to a second predetermined opening
degree using the bypass valvewhena pressure detected
by the discharge pressure sensor is higher than a pre-

determined determination pressure at start of the com-
pressor.

The refrigeration cycle apparatus (1) in the present
disclosure includes: a bypass refrigerant circuit (20)
branching off from amain refrigerant circuit (10) between
a use side heat exchanger (12) and an expansion valve
(14), thebypass refrigerant circuit communicatingwithan
injection port (11a) throughaneconomizer (13); a bypass
valve (21) provided in the bypass refrigerant circuit, the
bypass valve being configured to change an opening
degree of the bypass refrigerant circuit; a discharge
pressure sensor (40) configured to detect a pressure
of a refrigerant discharged from a compressor (11);
and a controller (50) configured to execute a high dis-
charge pressure corresponding process for gradually
increasing the opening degree of the bypass refrigerant
circuit from a first predetermined opening degree to a
second predetermined opening degree using the bypass
valve when a pressure detected by the discharge pres-
sure sensor is higher than a predetermined determina-
tion pressure at start of the compressor.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present disclosure relates to a refrigeration
cycle apparatus.

Description of the Related Art

[0002] European Patent Application Publication No.
3023711disclosesaconfigurationof aheat pumpsystem
including a main refrigerant circuit including a compres-
sor, a condenser (use side heat exchanger), an expan-
sion valve, and an evaporator (heat source side heat
exchanger) that are connected in order, in which the heat
pump system includes an economizer connected be-
tween the use side heat exchanger and the expansion
valve, a bypass refrigerant circuit branching off from the
refrigerant circuit between the use side heat exchanger
and the economizer, the bypass refrigerant circuit com-
municatingwith the compressor through the economizer,
and a bypass valve that changes the opening degree of
the bypass refrigerant circuit.
[0003] The present disclosure provides a refrigeration
cycle apparatus that can restrain a load on a compressor
from becoming excessive at the start of the compressor.

SUMMARY OF THE INVENTION

[0004] A refrigeration cycle apparatus in the present
disclosure includes: a main refrigerant circuit through
which a refrigerant circulates, the main refrigerant circuit
including a compressor having an injection port commu-
nicating with a compression chamber, a use side heat
exchanger, an economizer, an expansion valve, and a
heat source side heat exchanger connected in order; a
bypass refrigerant circuit branching off from the main
refrigerant circuit between the use side heat exchanger
and the expansion valve, the bypass refrigerant circuit
communicating with the injection port through the econ-
omizer; a bypass valve provided in the bypass refrigerant
circuit, the bypass valve being configured to change an
opening degree of the bypass refrigerant circuit; a dis-
charge pressure sensor configured to detect a pressure
of the refrigerant discharged from the compressor; and a
controller configured to execute a high discharge pres-
sure corresponding process for gradually increasing the
opening degree of the bypass refrigerant circuit from a
first predetermined opening degree to a second prede-
termined opening degree using the bypass valve when a
pressure detected by the discharge pressure sensor is
higher than a predetermined determination pressure at
start of the compressor.

Advantageous Effect of Invention

[0005] The refrigeration cycle apparatus of the present
disclosure can restrain the load on the compressor from
becoming excessive at the start of the compressor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

FIG. 1 is a configuration diagram of a refrigeration
cycle apparatus in an embodiment;
FIG. 2 is a control block diagram of the refrigeration
cycle apparatus in the embodiment;
FIG. 3 is a flowchart of a control processat the start of
a compressor in the embodiment; and
FIG. 4 is a timing chart of openingdegreecontrol ona
bypass valve in the embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

(Knowledge and the like Underlying Present Disclosure)

[0007] At the time when the inventors conceived of the
present disclosure, therewas a technique of a heat pump
system including a main refrigerant circuit including a
multi-stage compressor, a condenser (use side heat
exchanger), anexpansionvalve,andanevaporator (heat
source side heat exchanger) that are connected in order,
in which the heat pump system includes an economizer
connected between the use side heat exchanger and the
expansion valve, a bypass refrigerant circuit branching
off from the refrigerant circuit between the use side heat
exchanger and the economizer, the bypass refrigerant
circuit communicating with the compressor through the
economizer, and a bypass valve that changes the open-
ing degree of the bypass refrigerant circuit. This techni-
que can achieve a higher refrigeration effect than in a
case in which a single-stage compressor is used.
[0008] However, the inventors have found such a pro-
blem that the load on the compressor may become ex-
cessive depending on the conditions at the start of the
compressor in the above technique, and have come to
constitute the subject matter of the present disclosure to
solve the problem.
[0009] Thus, the present disclosure provides a refrig-
eration cycle apparatus that can restrain the load on the
compressor from becoming excessive at the start of the
compressor.
[0010] Hereinbelow, embodiments will be described in
detail with reference to the drawings. Note that more
details than necessary may be omitted. For example,
detailed description of already well-known matters or
repetitivedescription for substantially identical configura-
tions may be omitted. This is to avoid making the follow-
ingdescriptionunnecessarily redundant and facilitate the
understanding of those skilled in the art.
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[0011] Note that the accompanying drawings and the
following description are provided to enable those skilled
in the art to fully understand the present disclosure and
are not intended to limit the subject matter described in
the claims.

(Embodiment)

[0012] Hereinbelow, an embodiment will be described
with reference to FIGS. 1 to 4.

[1. Configuration]

[0013] FIG. 1 is a configuration diagram of a refrigera-
tion cycle apparatus 1 according to the present embodi-
ment. The refrigeration cycle apparatus 1 is a vapor
compression refrigeration cycle apparatus, and includes
a main refrigerant circuit 10 and a bypass refrigerant
circuit 20, and a controller 50. The refrigeration cycle
apparatus 1 is installed outdoors and connected to a
heating terminal (not shown) by the use side heating
medium circuit 100 to constitute a hot water heating
system.
[0014] The main refrigerant circuit 10 includes a com-
pressor 11 that compresses a refrigerant, a use side heat
exchanger 12 that functions as a radiator, an economizer
13, an expansion valve 14, and a heat source side heat
exchanger 15 that functions as an evaporator connected
in order through a refrigerant pipe 16. The expansion
valve 14 is an opening adjustable valve whose opening
degree is changeable. The refrigerant is, for example, a
propane refrigerant, suchasR290.Note that a refrigerant
other than a propane refrigerant may be used.
[0015] The bypass refrigerant circuit 20 branches off
from the main refrigerant circuit 10 between the use side
heat exchanger 12 and the expansion valve 14 and
communicates with an injection port 11a provided in a
compression chamber of the compressor 11. The com-
pressor 11 is a scroll two-stage compressor. A bypass
valve 21 and the economizer 13 are connected to the
bypass refrigerant circuit 20 in this order from the up-
stream side. The bypass valve 21 is an opening adjus-
table valve whose opening degree is changeable.
[0016] Part of the high-pressure refrigerant passing
through the use side heat exchanger 12 flows into the
bypass refrigerant circuit 20 and is decompressed by the
bypass valve 21 to become an intermediate-pressure
refrigerant. The intermediate-pressure refrigerant ex-
changes heat with the high-pressure refrigerant flowing
through the main refrigerant circuit 10 in the economizer
13 and is then injected into the compressor 11. The
refrigerant injected into the compressor 11 merges with
the refrigerant in the process of being compressed in the
compression chamber of the compressor 11. The com-
pressor 11 merges the injected refrigerant with the re-
frigerant in the process of being compressed and per-
forms recompression.
[0017] A use side heating medium circuit 100 includes

theusesideheatexchanger12,a feedpump102,and the
heating terminal (not shown) that are connected through
a heating medium pipe 101. Water or an antifreeze
solution can be used as a heating medium passed
through the use side heating medium circuit 100. In the
present embodiment, water is used as the heating med-
ium,and theheatingmediumpipe101corresponds to the
water pipe of the present disclosure. The use side heat
exchanger 12 performs heat exchange between the
water flowing through theusesideheatingmediumcircuit
100 and the refrigerant discharged from the compressor
11 to the main refrigerant circuit 10 to heat the water
flowing through the use side heating medium circuit 100.
The water heated in the use side heat exchanger 12 is
used for heating by heat dissipation from the heating
terminal, and the water that has become a low tempera-
ture due to the heat dissipation from the heating terminal
is heated again in the use side heat exchanger 12.
[0018] In a case in which the refrigeration cycle appa-
ratus 1 constitutes a hot water storage type hot water
supply system, the heating medium pipe 101 is con-
nected to an upper part and a lower part of a hot water
storage tank, water heated in the use side heat exchan-
ger 12 is fed from the upper part of the hot water storage
tank into the hot water storage tank through the heating
medium pipe 101 and stored in the hot water storage
tank, and low-temperaturewater is fed from the lowerpart
of the hot water storage tank into the heating medium
pipe 101 and heated in the use side heat exchanger 12.
[0019] The refrigerant pipe 16 is provided with, on the
discharge side of the compressor 11, a discharge pres-
sure sensor 40 that detects thepressureof the refrigerant
discharged from thecompressor11.Theheatingmedium
pipe 101 is provided with, on the inlet side of the use side
heat exchanger 12, a water temperature sensor 42 that
detects the temperature of the water flowing into the use
side heat exchanger 12. An outside air temperature
sensor 41 that detects the outside air temperature is
provided near the heat source side heat exchanger 15.
[0020] FIG. 2 is a control block diagram of the refrig-
eration cycle apparatus 1. Referring to FIG. 2, the con-
troller 50 is connected to the discharge pressure sensor
40, the outside air temperature sensor 41, and the water
temperature sensor 42, and detection signals of these
sensors are input to the controller 50. The controller 50 is
also connected to the compressor 11, the expansion
valve 14, a heat source fan 17, the bypass valve 21,
and the feed pump 102, and the actuation of these
objects to be controlled is controlled by control signals
output from the controller 50.
[0021] A remote control 60 for performing operations
such as start and stop of the operation of the refrigeration
cycle apparatus 1 is connected to the controller 50. The
remotecontrol 60 includesaswitch, andadisplayunit.An
operation signal of the switch is input to the controller 50,
and the actuation state of the refrigeration cycle appara-
tus 1 is displayed on the display unit of the remote control
60 in accordance with a display signal output from the
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controller 50.
[0022] Thecontroller 50 includesaprocessor 51, anda
memory 52. A program53 for controlling the refrigeration
cycle apparatus 1 and control data 54 for determining
control conditions for the refrigeration cycle apparatus 1
are stored in thememory 52. Theprocessor 51 reads and
executes the program 53, thereby controlling the actua-
tion of the refrigeration cycle apparatus 1.

[2. Control Process at Start of Compressor]

[0023] A procedure of a control process executed by
the controller 50 at the start of the compressor 11 will be
described inaccordancewithaflowchart shown inFIG. 3.
The controller 50, for example, executes the process of
theflowchart shown inFIG.3whenstarting thecirculation
of the water in the use side heating medium circuit 100
using the feed pump 102 and the circulation of the re-
frigerant in the main refrigerant circuit 10 using the com-
pressor 11 in response to an operation to start heating
operation using the remote control 60.
[0024] The controller 50 starts the compressor 11 in
step S1 of FIG. 3 and sets the opening degree of the
expansion valve 14 to an initial opening degree in step
S2. In the following step S3, the controller 50 recognizes
theoutside air temperaturebasedonadetection signal of
the outside air temperature sensor 41. In the next step
S4, the controller 50 recognizes the temperature of the
water flowing into the use side heat exchanger 12 based
on a detection signal of thewater temperature sensor 42.
[0025] In the following step S5, the controller 50 sets a
determination pressure for determining the level of the
pressure of the refrigerant discharged from the compres-
sor 11 according to the rotation speed of the compressor
11, the outside air temperature, and the water tempera-
ture, using a data table included in the control data 54
(refer to FIG. 2). The data table includes the rotation
speed of the compressor 11, the outside air temperature,
and the temperature of thewater flowing into the use side
heat exchanger 12 as input parameters, and the corre-
sponding determination pressure as an output para-
meter.
[0026] The data table is created based on results of
experiments, computer simulations, and the like.With the
data table, the determination pressure is set, for exam-
ple, as in a setting example 1 and a setting example 2
below.
[0027] SettingExample1 ...When the rotationspeedof
the compressor 11 is 80Hz, the outside air temperature is
from ‑3°C to 5°C, and thewater temperature is from33°C
to 37°C, the determination pressure is set to 2.17 MPa.
[0028] SettingExample2 ...When the rotationspeedof
the compressor 11 is 90Hz, the outside air temperature is
from ‑17°C to ‑10°C,and thewater temperature is32°Cor
less, the determination pressure is set to 1.61 MPa.
[0029] In thismanner, thedeterminationpressure is set
according to the rotation speed of the compressor 11 and
the outside air temperature. Basically, the determination

pressure is set to be lower as the rotation speed of the
compressor 11 increases and set to be higher as the
outside air temperature increases.
[0030] The controller 50 applies the rotation speed of
the compressor 11, and the outside air temperature and
the water temperature recognized in steps S3 and S4 to
the above data table to set the determination pressure. In
the next step S6, the controller 50 recognizes the pres-
sureof the refrigerantdischarged from thecompressor11
(discharge pressure) based on a detection signal of the
discharge pressure sensor 40. In the following step S7,
the controller 50 determineswhether the discharge pres-
sure is higher than the determination pressure. Then, the
controller 50 advances the process to step S20when the
discharge pressure is higher than the determination
pressure and advances the process to step S8 when
the discharge pressure is equal to or lower than the
determination pressure.
[0031] In stepS8, thecontroller50 immediately (e.g., at
the highest setting speed of the bypass valve 21)
switches the opening degree of the bypass valve 21 from
V1 (corresponding to the first predetermined opening
degree of the present disclosure) to V2 (corresponding
to the second predetermined opening degree of the pre-
sent disclosure) and advances the process to step S9.
[0032] On the other hand, in stepS20, the controller 50
executes a process for gradually increasing the opening
degree of the bypass valve 21 from V1 to V2 (high
discharge pressure corresponding process) and ad-
vances the process to step S9. In step S9, the controller
50 starts feedback control for the bypass valve 21. In the
next stepS10, thecontroller 50starts feedbackcontrol for
the expansion valve 14. The controller 50 feedback-
controls the rotation speed of the compressor 11, the
opening degree of the expansion valve 14, and the open-
ing degreeof the bypass valve 21 so that the temperature
of the water flowing into the heating medium pipe 101
from the use side heat exchanger 12 becomes a target
temperature, thereby adjusting the heating capacity of
the use side heat exchanger 12.
[0033] FIG. 4 shows a change in the opening degree of
the bypass valve 21 caused by the process of step S8 by
Aandachange in theopeningdegreeof thebypassvalve
21 caused by the process of step S20 by B, with the
vertical axis set to the opening degree pls of the bypass
valve 21 and the horizontal axis set to time t.
[0034] In FIG. 4, t1 is a point in time when the process
for opening thebypassvalve21 fromV1 toV2 is started in
step S8 or step S20, and t2 is a point in time when the
opening degree of the bypass valve 21 becomes V2 by
the process of step S20. In a pattern of A caused by the
control of stepS8, at t1, the openingdegree of the bypass
valve 21 is immediately switched from V1 to V2, and the
feedback control for the bypass valve 21 is started.
[0035] On the other hand, in a pattern of B caused by
the process of step S20, the opening degree of the
bypass valve 21 is increased in a stepwise manner from
t1 to t2. Here, t1 to t2 is, for example, 15 seconds, and V2
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is the opening degree increased by 30 pulses from V1.
Although, in FIG. 4, the opening degree of the bypass
valve 21 is increased in a stepwise manner, the opening
degree of the bypass valve 21 may be increased linearly
and steplessly. In this manner, by gradually increasing
the opening degree of the bypass valve 21 when the
discharge pressure of the compressor 11 is higher than
the determination pressure, it is possible to avoid a rapid
increase of the refrigerant injected into the bypass valve
21 and restrain the load on the compressor 11 from
becoming excessive.
[0036] In addition, since the feedback control for the
opening degree of the expansion valve 14 is started in
step S10, the feedback control for the opening degree of
the expansion valve 14 is kept on standby (inhibited)
while the opening degree of the bypass valve 21 is
gradually increased by the control of step S20. This
restrains the load on the compressor 11 from increasing
due to fluctuations in the amount of refrigerant suctioned
into the compressor 11.

[3. Effects and the like]

[0037] As above, in the present embodiment, the re-
frigeration cycle apparatus 1 includes the main refriger-
ant circuit 10 throughwhich the refrigerant circulates, the
main refrigerant circuit 10 including the compressor 11
having the injection port 11a communicating with the
compression chamber, the use side heat exchanger
12, the economizer 13, the expansion valve 14, and
the heat source side heat exchanger 15 connected in
order, the bypass refrigerant circuit 20 that branches off
from the main refrigerant circuit 10 between the use side
heat exchanger 12 and the expansion valve 14 and
communicates with the injection port 11a through the
economizer 13, the bypass valve 21 that is provided in
thebypass refrigerant circuit 20andchanges theopening
degree of the bypass refrigerant circuit 20, the discharge
pressure sensor 40 that detects the pressure of the
refrigerant discharged from the compressor, and the
controller 50 that executes the high discharge pressure
corresponding process for gradually increasing the
opening degree of the bypass refrigerant circuit 20 from
the first predetermined opening degree to the second
predetermined opening degree using the bypass valve
21 when the pressure detected by the discharge pres-
sure sensor 40 is higher than the predetermined deter-
mination pressure at the start of the compressor 11.
[0038] In the refrigeration cycle apparatus 1, by the
controller 50 executing the high discharge pressure cor-
responding process for gradually increasing the opening
degree of the bypass refrigerant circuit 20 from the first
predetermined opening degree to the second predeter-
mined opening degree using the bypass valve 21 when
the pressure detected by the discharge pressure sensor
40 is higher than thedeterminationpressureat the start of
the compressor 11, it is possible to avoid a rapid increase
of the refrigerant injected into the injection port of the

compressor 11 and restrain the load on the compressor
11 from becoming excessive.

(Other Embodiments)

[0039] As above, the embodiment has been described
as an example of the technique disclosed in the present
application. However, the technique in the present dis-
closure is not limited thereto and is also applicable to
embodiments with changes, replacements, additions,
omissions, and the like.
[0040] In the above embodiment, while the controller
50 executes the process (high discharge pressure cor-
respondingprocess) for gradually increasing theopening
degree of the bypass valve 21 in step S20 of FIG. 3, the
feedback control for the expansion valve 14 is kept on
standby until the process of step S20 is completed. As
another embodiment, this standby does not need to be
performed.
[0041] In the above embodiment, the controller 50 sets
the determination pressure according to the rotation
speed of the compressor 11, the outside air temperature,
and the temperature of thewater flowing into the use side
heat exchanger 12 in step S5 of FIG. 3. As another
embodiment, the determination pressure may be set
according to another condition such as only the rotation
speed of the compressor 11, or the determination pres-
sure may be a fixed value.
[0042] It is only required that the controller in the pre-
sent disclosure be one that can control the apparatus in
thepresent disclosure. In describing the subjectmatter of
the invention, one that controls the apparatus of the
present disclosure may be described as control means
or a control unit, or described with similar wording, in
addition to the controller. The controller can be imple-
mented in variousmodes. For example, a processormay
be used as the controller. Using the processor as the
controllermakes it possible toexecute variousprocesses
by the processor reading a program from a storage
medium in which the program is stored and executing
theprogram.Thus, processingdetails canbechangedby
changing the program stored in the storagemedium, and
flexibility of changing control details can thus be in-
creased. Examples of the processor include a central
processing unit (CPU) and a micro-processing unit
(MPU). Examples of the storage medium include a hard
disk, a flashmemory, and an optical disk.Wired logic that
cannot be reprogrammed may be used as the controller.
Using the wired logic as the controller is effective in
improving the processing speed. An application specific
integrated circuit (ASIC) is an example of the wired logic.
The controller may be implemented by a combination of
the processor and the wired logic. Implementing the
controller by the combination of the processor and the
wired logic makes it possible to improve the processing
speed while increasing the flexibility of software design.
The controller and a circuit having a function different
from the function of the controller may be configured as a
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single semiconductor device. An A/D or D/A conversion
circuit is an example of the circuit having the different
function. The controller may be configured as a single
semiconductor device or may include multiple semicon-
ductor devices. When the controller includes multiple
semiconductor devices, the control operations described
in the claimsmay be achieved by semiconductor devices
different from each other. Furthermore, the controller
may have a configuration including a semiconductor
device, and a passive component such as a resistor or
a capacitor.
[0043] Since the embodiments described above are
intended to exemplify the technique in the present dis-
closure, various changes, replacements, additions,
omissions, and the like can be made within the scope
of the claims or a scope equivalent thereto.

(Supplement)

[0044] The description of the above embodiments dis-
closes the following techniques.
[0045] (Technique 1) A refrigeration cycle apparatus
including: a main refrigerant circuit through which a re-
frigerant circulates, themain refrigerant circuit includinga
compressor having an injection port communicating with
a compression chamber, a use side heat exchanger, an
economizer, an expansion valve, and a heat source side
heat exchanger connected in order; a bypass refrigerant
circuit branching off from the main refrigerant circuit
between the use side heat exchanger and the expansion
valve, the bypass refrigerant circuit communicating with
the injection port through the economizer; a bypass valve
provided in the bypass refrigerant circuit, the bypass
valve being configured to change an opening degree
of the bypass refrigerant circuit; a discharge pressure
sensor configured to detect a pressure of the refrigerant
discharged from the compressor; and a controller con-
figured toexecuteahighdischargepressurecorrespond-
ing process for gradually increasing the opening degree
of thebypass refrigerant circuit fromafirst predetermined
opening degree to a second predetermined opening
degree using the bypass valvewhena pressure detected
by the discharge pressure sensor is higher than a pre-
determined determination pressure at start of the com-
pressor.
[0046] This configuration makes it possible to restrain
the load on the compressor from becoming excessive at
the start of the compressor.
[0047] (Technique 2) The refrigeration cycle apparatus
according to technique 1, in which the expansion valve
has an opening degree changing function, and the con-
troller keeps execution of opening degree adjusting con-
trol for the expansion valve on standby during execution
of the high discharge pressure corresponding process
and starts the opening degree adjusting control for the
expansion valve after completion of the high discharge
pressure corresponding process.
[0048] This configuration makes it possible to avoid a

decrease in the effect of restraining the load on the
compressor due to the high discharge pressure corre-
sponding process from becoming excessive due to fluc-
tuations in the amount of refrigerant suctioned into the
compressor caused by the opening degree adjusting
control on the expansion valve.
[0049] (Technique 3) The refrigeration cycle apparatus
according to technique 1 or 2, in which the refrigeration
cycle apparatus is installed outdoors, the use side heat
exchanger is connected to a water pipe and performs
heat exchange between water flowing through the water
pipe and the refrigerant flowing through the main refrig-
erant circuit, the refrigeration cycle apparatus further
includes: an outside air temperature sensor configured
to detect an outside air temperature; and a water tem-
perature sensor configured todetect a temperature of the
water flowing into the use side heat exchanger from the
water pipe, and the controller sets the determination
pressurebasedona temperature detectedby theoutside
air temperature sensor and a temperature detected by
the water temperature sensor.
[0050] In this configuration, the load applied to the
compressor when the refrigerant is discharged from
the compressor fluctuates according to the temperature
difference between the temperature of the water flowing
into the use side heat exchanger from the water pipe and
the outside air temperature. Thus, by changing the de-
termination pressure based on the temperature detected
by the outside air temperature sensor and the tempera-
ture detectedby thewater temperature sensor, the timing
to execute the high discharge pressure corresponding
process can be more appropriately set.
[0051] (Technique4)The refrigerationcycleapparatus
according to technique 1 or 2, in which the refrigerant is a
propane refrigerant.
[0052] This configuration makes it possible to restrain
the temperature of the compressor from excessively
rising due to an excessive load on the compressor when
a flammable propane refrigerant is used.

Industrial Applicability

[0053] The present disclosure is applicable to a use to
restrain a load on a compressor from becoming exces-
sive at the start of the compressor.

Reference Signs List

[0054]

1 refrigeration cycle apparatus
10 main refrigerant circuit
11 compressor
12 use side heat exchanger
13 economizer
14 expansion valve
15 heat source side heat exchanger
16 refrigerant pipe
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17 heat source fan
20 bypass refrigerant circuit
21 bypass valve
40 discharge pressure sensor
41 outside air temperature sensor
42 water temperature sensor
50 controller
60 remote control
100 use side heating medium circuit
101 heating medium pipe
102 feed pump

Claims

1. A refrigeration cycle apparatus (1)characterizedby
comprising:

a main refrigerant circuit (10) through which a
refrigerant circulates, themain refrigerant circuit
including a compressor (11) having an injection
port (11a) communicating with a compression
chamber, a use side heat exchanger (12), an
economizer (13), an expansion valve (14), anda
heat source side heat exchanger (15) con-
nected in order;
a bypass refrigerant circuit (20) branching off
from themain refrigerant circuit between theuse
side heat exchanger and the expansion valve,
the bypass refrigerant circuit communicating
with the injection port through the economizer;
a bypass valve (21) provided in the bypass re-
frigerant circuit, the bypass valve being config-
ured to changean opening degree of the bypass
refrigerant circuit;
a discharge pressure sensor (40) configured to
detect a pressure of the refrigerant discharged
from the compressor; and
a controller (50) configured to execute a high
discharge pressure corresponding process for
gradually increasing the opening degree of the
bypass refrigerant circuit from a first predeter-
mined opening degree to a second predeter-
mined opening degree using the bypass valve
when a pressure detected by the discharge
pressure sensor is higher than a predetermined
determination pressure at start of the compres-
sor.

2. The refrigeration cycle apparatus according to claim
1, wherein

the expansion valve has an opening degree
changing function, and
the controller keeps execution of opening de-
greeadjusting control for theexpansion valveon
standby during execution of the high discharge
pressure corresponding process and starts the
opening degree adjusting control for the expan-

sion valve after completion of the high discharge
pressure corresponding process.

3. The refrigeration cycle apparatus according to claim
1 or 2, wherein

the refrigeration cycle apparatus is installed out-
doors,
the use side heat exchanger is connected to a
water pipe and performs heat exchange be-
tween water flowing through the water pipe
and the refrigerant flowing through the main
refrigerant circuit,
the refrigeration cycle apparatus further com-
prises:

an outside air temperature sensor (41) con-
figured to detect an outside air temperature;
and
awater temperature sensor (42) configured
to detect a temperature of the water flowing
into the use side heat exchanger from the
water pipe, and

the controller sets the determination pressure
based on a temperature detected by the outside
air temperature sensor and a temperature de-
tected by the water temperature sensor.

4. The refrigeration cycle apparatus according to claim
1 or 2, wherein the refrigerant is a propane refriger-
ant.
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