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Description
Technical Field

[0001] The present disclosure relates to an air-condi-
tioning apparatus. The present disclosure relates more
particularly to an air-conditioning apparatus that circu-
lates a heat medium, such as water, which is different
from a refrigerant, to perform air-conditioning.

Background Art

[0002] An air-conditioning apparatus is known that in-
cludes a heat-source-side refrigerant, a refrigerant circu-
lation circuit in which an outdoor unit and a relay unit are
connected by pipes to circulate the heat-source-side re-
frigerant therein, and a heat medium circulation circuit in
which the relay unit and an indoor unit are connected by
pipes to circulate a heat medium (indoor-side refrigerant)
therein (see, for example, Patent Literature 1). In the
heat-source-side refrigerant circulation circuit, the out-
door unit and the relay unit are connected by pipes, and,
in the heat medium circulation circuit, the relay unit and
a plurality of indoor units are connected by pipes.
Through heat exchange between the heat-source-side
refrigerant and the heat medium at a heat medium heat
exchanger provided in the relay unit, the heat medium
supplies heating energy or cooling energy to an indoor
side, whereby air-conditioning is performed.

Citation List
Patent Literature

[0003] PatentLiterature 1: Japanese Unexamined Pat-
ent Application Publication No. 2017-101855

Summary of Invention
Technical Problem

[0004] However, in the air-conditioning apparatus of
Patent Literature 1, the temperature of the heat medium
supplied to an indoor unit is controlled according to an
indoor set temperature of the indoor unit. In controlling
the temperature of the heat medium, no data on indoor
space in which air-conditioning is performed by the indoor
unit is used. Consequently, in the air-conditioning appa-
ratus of Patent Literature 1, even when a condition of the
indoor space is changed, the temperature of the heat
medium supplied to the indoor unit is not changed, and
as a result, control suitable to the condition of the indoor
space cannot be performed.

[0005] The presentdisclosure has been made to solve
the above problem, and an object thereof is to provide
an air-conditioning apparatus capable of saving energy
by utilizing data relating to indoor units.
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Solution to Problem

[0006] An air-conditioning apparatus of an embodi-
ment of the present disclosure includes a heat medium
circulation circuit and a heat-source-side refrigerant cir-
culation circuit. In the heat medium circulation circuit, a
pump configured to pressurize a heat medium that con-
tains water or brine and transfers heat, an indoor heat
exchanger configured to cause heat exchange to be per-
formed between an indoor air of an air-conditioned space
and the heat medium, and a flow control device installed
in correspondence with the indoor heat exchanger and
configured to control a flow rate of the heat medium pass-
ing through the indoor heat exchanger are connected by
a pipe to circulate the heat medium therein. In the heat-
source-side refrigerant circulation circuit, a compressor
configured to compress a heat-source-side refrigerant,
a heat-source-side heat exchanger configured to cause
heat exchange to be performed between the heat-
source-side refrigerant and an outdoor air, an expansion
device configured to decompress the heat-source-side
refrigerant, and a heat medium heat exchanger config-
ured to exchange heat between the heat-source-side re-
frigerant and the heat medium are connected by a pipe.
A plurality of the indoor heat exchangers are installed in
respective indoor units. Each of the indoor units includes
a detection device configured to detect a physical quan-
tity related to a heat quantity involved in heat exchange
of the indoor heat exchanger, and is configured to per-
form communication by a signal containing data on de-
tection of the detection device.

Advantageous Effects of Invention

[0007] According to an embodiment of the present dis-
closure, because each indoor unit is provided with a de-
tection device that detects a heat quantity involved in
heat exchange of the indoor heat exchanger, data ob-
tained by detection in the indoor unit can be utilized in
operation of the heat-source-side refrigerant circulation
circuit. As a result, energy saving can be achieved.

Brief Description of Drawings
[0008]

[Fig. 1] Fig. 1 is a schematic diagram illustrating an
installation example of an air-conditioning apparatus
0 according to Embodiment 1 of the present disclo-
sure.

[Fig. 2] Fig. 2 is a diagram illustrating an example of
a configuration of the air-conditioning apparatus 0
according to Embodiment 1 of the present disclo-
sure.

[Fig. 3] Fig. 3 is a diagram illustrating a configuration
of a relay unit control device 200 according to Em-
bodiment 1 of the present disclosure.

[Fig. 4] Fig. 4 is a flowchart illustrating a control per-
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formed by the relay unit control device 200 according
to Embodiment 1 of the present disclosure.

[Fig. 5] Fig. 5 includes graphs illustrating as a whole
an example of an operation result of the air-condi-
tioning apparatus 0 according to Embodiment 1 of
the present disclosure.

[Fig. 6] Fig. 6 is a diagram illustrating an example of
a configuration of an air-conditioning apparatus 0 ac-
cording to Embodiment 2 of the present disclosure.
[Fig. 7] Fig. 7 is a diagram illustrating a configuration
of an air-conditioning apparatus 0 according to Em-
bodiment 3 of the present disclosure.

[Fig. 8] Fig. 8 is a diagram illustrating a configuration
of an air-conditioning apparatus 0 according to Em-
bodiment 4 of the present disclosure.

[Fig. 9] Fig. 9is a diagram illustrating a configuration
of an air-conditioning apparatus 0 according to Em-
bodiment 5 of the present disclosure.

Description of Embodiments

[0009] Now, embodiments of an air-conditioning appa-
ratus according to the present disclosure will be de-
scribed with reference to the drawings. In the drawings
referred to below, components that are denoted by the
same reference symbols are the same or corresponding
components, and this applies to the entire embodiments
described below. Moreover, in the drawings, a relation-
ship of sizes of components may be different from that
of actual ones. Further, modes of components described
in the entire description are mere examples, and the com-
ponents are not limited to the modes given in the descrip-
tion. In particular, combinations of the components are
not limited to the combinations in embodiments, and
components described in one embodiment may be ap-
plied to another embodiment. In addition, in terms of pres-
sures and temperatures, the states of "high" and "low"
are not determined by comparing with any specific ab-
solute values, but are relatively determined based on the
conditions or operations in the apparatus. Further, with
regard to a plurality of devices of the same type that are
distinguished by suffixes, in the case where the devices
are not particularly required to be distinguished or spec-
ified, the suffixes are omitted in some cases.

Embodiment 1

[0010] Fig. 1 is a schematic diagram illustrating an in-
stallation example of an air-conditioning apparatus 0 ac-
cording to Embodiment 1 of the present disclosure.
Based on Fig. 1, an installation example of an air-condi-
tioning apparatus 0 according to Embodiment 1 will be
described. The air-conditioning apparatus 0 includes a
heat-source-side refrigerant circulation circuit A in which
a heat-source-side refrigerant is circulated and a heat
medium circulation circuit B in which a heat medium, such
as water, which stores and transfers heat is circulated.
The air-conditioning apparatus 0 performs air-condition-
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ing by performing cooling/heating operation or other op-
eration. The heat-source-side refrigerant circulation cir-
cuit A functions as a heat-source-side device that heats
or cools the heat medium in the heat medium circulation
circuit B.

[0011] In Fig. 1, the air-conditioning apparatus 0 ac-
cording to Embodiment 1 includes one outdoor unit 1 as
a heat source apparatus, a plurality of indoor units 3 (in-
door units 3a to 3c) as indoor devices, and a relay unit
2. Therelay unit2 is a unitthatintermediates heat transfer
between the heat-source-side refrigerant circulating in
the heat-source-side refrigerant circulation circuit A and
the heat medium circulating in the heat medium circula-
tion circuit B. The outdoor unit 1 and the relay unit 2 are
connected by a refrigerant pipe 6 that serves as a flow
path of the heat-source-side refrigerant. Here, a plurality
of relay units 2 may be connected to one outdoor unit 1
in parallel.

[0012] Each of the indoor units 3 is connected to the
relay unit 2 by way of a heat medium main pipe 5 that
serves as a flow path of the heat medium. Here, each of
the indoor units 3 is connected to the heat medium main
pipe 5 via the heat medium branch pipe 51.

[0013] As the heat-source-side refrigerant to be circu-
lated in the heat-source-side refrigerant circulation circuit
A, asingle refrigerant such as R-22 or R-134a, a pseudo-
azeotropic refrigerant mixture such as R-410A or R-
404A, or a non-azeotropic refrigerant mixture such as R-
407C may be used, forexample. In addition, a refrigerant,
ora mixture thereof, having adouble bond in the chemical
formula, such as CF;CF=CH,, which has a relatively low
global warming potential, or a natural refrigerant, such
as CO, or propane, may be used.

[0014] As the heat medium to be circulated in the heat
medium circulation circuit B, brine (antifreeze liquid), wa-
ter, a mixture of brine and water, or a mixture of water
and an additive having a high anticorrosive effect may
be used, for example. Thus, in the air-conditioning ap-
paratus 0 of Embodiment 1, a substance having high
safety can be used as the heat medium.

[0015] Fig. 2 is a diagram illustrating an example of a
configuration of the air-conditioning apparatus 0 accord-
ing to Embodiment 1 of the present disclosure. Based on
Fig. 2, a configuration of devices provided in the air-con-
ditioning apparatus 0 will be described. As described
above, the outdoor unit 1 is connected to the relay unit
2 by the refrigerant pipe 6. Also, the indoor units 3 are
connected to the relay unit 2 by the heat medium main
pipe 5. In Fig. 2, three indoor units 3 are connected to
the relay unit 2 via the heat medium main pipe 5. Note
that the number of the indoor units 3 to be connected is
not limited to three.

<Outdoor Unit 1 >
[0016] The outdoor unit 1 is configured to transfer heat

by circulating the heat-source-side refrigerantin the heat-
source-side refrigerant circulation circuit A and cause the
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heat-source-side refrigerant to exchange heat with the
heat medium at a heat medium heat exchanger 21 of the
relay unit 2. In Embodiment 1, cooling energy is trans-
ferred by the heat-source-side refrigerant. The outdoor
unit 1 includes, in the casing, a compressor 10, a heat-
source-side heat exchanger 12, an expansion device 13,
and an accumulator 14. The compressor 10, a refrigerant
flow passage switching device 11, the heat-source-side
heat exchanger 12, and the accumulator 14 are connect-
ed by therefrigerant pipe 6 and are installed in the outdoor
unit 1. The compressor 10 is configured to suck and com-
press the heat-source-side refrigerant and discharge the
refrigerant in a high-temperature, high-pressure state.
Here, the compressor 10 may be, forexample, an inverter
compressor, or a similar device, capable of controlling
capacity. The refrigerant flow passage switching device
11 is configured to switch flow paths of the heat-source-
side refrigerant depending on whether operation is in a
cooling operation mode or a heating operation mode. The
refrigerant flow passage switching device 11 is not re-
quired to be installed if only a cooling operation or a heat-
ing operation is performed.

[0017] The heat-source-side heatexchanger 12is con-
figured to cause heat exchange to be performed between
an outdoor air supplied by a heat-source-side fan 15 and
the heat-source-side refrigerant. In a heating operation
mode, the heat-source-side heat exchanger 12 functions
as an evaporator, and causes the heat-source-side re-
frigerant to receive heat. In a cooling operation mode,
the heat-source-side heat exchanger 12 functions as a
condenser or radiator, and causes the heat-source-side
refrigerant to reject heat. The expansion device 13 func-
tions as a pressure reducing valve and an expansion
valve, and is configured to decompress and expand the
heat-source-side refrigerant. Here, the expansion device
13 may be, for example, an electronic expansion valve,
or similar other devices, whose opening degree can be
variably controlled to arbitrarily adjust the flow rate of the
heat-source-side refrigerant. The accumulator 14 is in-
stalled on the sucking side of the compressor 10. The
accumulator 14 is configured to store excessive refriger-
ant that is generated when, for example, the amount of
refrigerant used in a heating operation and that in a cool-
ing operation is different or when operation changes and
is in a transition period. Note that there is a case where
the accumulator 14 is not installed in the heat-source-
side refrigerant circulation circuit A.

<Indoor Unit 3>

[0018] The indoor units 3 are configured to supply air-
conditioned air to indoor spaces. Each indoor unit 3 of
Embodiment 1 includes, in the casing, an indoor heat
exchanger 31 (indoor heat exchangers 31 ato 31 c), an
indoor flow control device 32 (indoor flow control devices
32a to 32c) and an indoor-side fan 33 (indoor-side fans
33a to 33c). The indoor heat exchangers 31 and the in-
door flow control devices 32 form part of the heat medium
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circulation circuit B.

[0019] The indoor flow control device 32 is, for exam-
ple, a two-way valve whose opening degree (opening
area) can be controlled. By adjusting the opening degree,
the indoor flow control device 32 controls the flow rate of
the heat medium flowing into and out from the indoor
heat exchanger 31. Then, the indoor flow control device
32 adjusts the flow rate of the heat medium to be passed
through the indoor heat exchanger 31 based on the tem-
perature of the heat medium flowing into the indoor unit
3 and the temperature of the heat medium flowing out
from the indoor unit 3, so that the indoor heat exchanger
31 can cause heat exchange to be performed with an
appropriate quantity of heat for a heat load of the indoor
space. When the indoor heat exchanger 31 does not
need to cause heat exchange to be performed with a
heat load, such as when operation is stopped or in a
thermos-off state, the indoor flow control device 32 can
close the valve completely to stop supply of the heat me-
dium to the indoor heatexchanger 31. In Fig. 2, the indoor
flow control device 32 is installed on the pipe on the outlet
side to which the indoor heat exchanger 31 discharges
the heat medium, but the configuration is not limited
thereto. For example, the indoor flow control device 32
may be installed on the inlet side from which the indoor
heat exchanger 31 incorporates the heat medium.
[0020] Furthermore,theindoor heatexchanger 31 has,
for example, heat-transfer tubes and fins. The heat me-
dium passes through the heat-transfer tubes of the indoor
heat exchanger 31. The indoor heat exchanger 31 is con-
figured to cause heat exchange to be performed between
air of the indoor space supplied from the indoor-side fan
33 and the heat medium. When the heat medium having
a temperature cooler than the air passes through the
heat-transfer tubes, the air is cooled, and the indoor
spaceis thus cooled. The indoor-side fan 33 is configured
to cause the air of the indoor space to pass through the
indoor heat exchanger 31 and generate an air flow that
causes the air to return to the indoor space.

<Relay Unit 2>

[0021] Next, a configuration of the relay unit 2 will be
described. The relay unit2 includes devices that are used
to transfer heat between the heat-source-side refrigerant
circulating in the heat-source-side refrigerant circulation
circuit A and the heat medium circulating in the heat me-
dium circulation circuit B. The relay unit 2 includes a heat
medium heat exchanger 21 and a pump 22.

[0022] The heat medium heat exchanger 21 is config-
ured to cause heat exchange to be performed between
the heat-source-side refrigerant and the heat medium to
transfer heat to the heat medium from the heat-source-
side refrigerant. The heat medium heat exchanger 21
functions as a condenser or a radiator, and is configured
to reject heat to the heat-source-side refrigerant when
heating the heat medium. When cooling the heat medi-
um, the heat medium heat exchanger 21 functions as an
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evaporator, and is configured to cause the heat-source-
side refrigerant to receive heat. The pump 22 is config-
ured to suck the heat medium and apply pressure thereto
to cause the heat medium to circulate in the heat medium
circulation circuit B. Here, the pump 22 can control ca-
pacity, and can thus adjust the flow rate of the heat me-
dium circulating (volume of the heat medium flowing per
unit time) in the heat medium circulation circuit B accord-
ing to the magnitude of a heat load in each indoor unit 3.
[0023] Now, operations of the devices on the heat-
source-side refrigerant circulation circuit A side of the air-
conditioning apparatus 0 will be described based on the
flow of the heat-source-side refrigerant circulating in the
heat-source-side refrigerant circulation circuit A. First, a
case where the heat medium is cooled will be described.
The compressor 10 sucks and compresses the heat-
source-side refrigerant, and then discharges the refrig-
erantin a high-temperature, high-pressure state. The dis-
charged heat-source-side refrigerant flows into the heat-
source-side heat exchanger 12 via the refrigerant flow
passage switching device 11. The heat-source-side heat
exchanger 12 causes heat exchange to be performed
between air supplied by the heat-source-side fan 15 and
the heat-source-side refrigerant, and condenses and lig-
uefies the heat-source-side refrigerant. The condensed
and liquefied heat-source-side refrigerant passes
through the expansion device 13. When the condensed
and liquefied heat-source-side refrigerant passes
through the expansion device 13, the expansion device
13 decompresses the refrigerant. The decompressed
heat-source-side refrigerant then flows out from the out-
door unit 1, passes through the refrigerant pipe 6, and
flows into the heat medium heat exchanger 21 of the
relay unit 2. The heat medium heat exchanger 21 causes
heat exchange to be performed between the heat-
source-side refrigerant passing therein and the heat me-
dium to evaporate and gasify the heat-source-side refrig-
erant. At this time, the heat medium is cooled. The heat-
source-side refrigerant flowed out of the heat medium
heat exchanger 21 flows out from the relay unit 2, passes
through the refrigerant pipe 6, and flows into the outdoor
unit 1. Then, after passing through the refrigerant flow
passage switching device 11 again, the heat-source-side
refrigerant, which has been evaporated and gasified, is
sucked into the compressor 10.

[0024] Next, a case where the heat medium is heated
will be described. The compressor 10 sucks and com-
presses the heat-source-side refrigerant, and then dis-
charges the refrigerant in a high-temperature, high-pres-
sure state. The discharged heat-source-side refrigerant
flows out from the outdoor unit 1 via the refrigerant flow
passage switching device 11, passes through the refrig-
erant pipe 6, and flows into the heat medium heat ex-
changer 21 of the relay unit 2. The heat medium heat
exchanger 21 causes heat exchange to be performed
between the heat-source-side refrigerant passing therein
and the heat medium to condense and liquefy the heat-
source-side refrigerant. At this time, the heat medium is
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heated. The condensed and liquefied heat-source-side
refrigerant flowed out of the heat medium heat exchanger
21 flows out from the relay unit 2, passes through the
refrigerant pipe 6, and passes through the expansion de-
vice 13 of the outdoor unit 1. When the condensed and
liquefied heat-source-side refrigerant passes through the
expansion device 13, the expansion device 13 decom-
presses the refrigerant. The decompressed heat-source-
side refrigerant then flows into the heat-source-side heat
exchanger 12. The heat-source-side heat exchanger 12
causes heat exchange to be performed between air sup-
plied by the heat-source-side fan 15 and the heat-source-
side refrigerant to evaporate and gasify the heat-source-
side refrigerant. Then, after passing through the refrig-
erant flow passage switching device 11 again, the heat-
source-side refrigerant, which has been evaporated and
gasified, is sucked into the compressor 10.

[0025] Inthe air-conditioning apparatus 0, various sen-
sors are provided as detection devices to detect physical
quantities. In the heat-source-side refrigerant circulation
circuit A, a discharge temperature sensor 501, a dis-
charge pressure sensor 502, and an outdoor temperature
sensor 503 are installed on the outdoor unit 1 side. The
discharge temperature sensor 501 is configured to detect
the temperature of the refrigerant discharged from the
compressor 10 and output a discharge temperature de-
tection signal. An outdoor unit control device 100, which
will be described later, receives the discharge tempera-
ture detection signal output from the discharge temper-
ature sensor 501. Here, the discharge temperature sen-
sor 501 includes a thermistor or other similar devices.
Other temperature sensors, which will be described be-
low, are assumed to also include thermistors or other
similar devices. The discharge pressure sensor 502 is
configured to detect the pressure of the refrigerant dis-
charged from the compressor 10 and output a discharge
pressure detection signal. The outdoor unit control device
100, which will be described later, receives the discharge
pressure detection signal output from the discharge pres-
sure sensor 502. The outdoor temperature sensor 503
is installed in an air inflow portion of the heat-source-side
heat exchanger 12 in the outdoor unit 1. The outdoor
temperature sensor 503 is configured to detect, for ex-
ample, an outdoor temperature, which is the temperature
of air around the outdoor unit 1, and output an outdoor
temperature detection signal. The outdoor unit control
device 100, which will be described later, receives the
outdoor temperature detection signal output from the out-
door temperature sensor 503.

[0026] Furthermore, in the heat-source-side refriger-
ant circulation circuit A, a first refrigerant temperature
sensor 504 and a second refrigerant temperature sensor
505 are installed on the relay unit 2 side. The first refrig-
erant temperature sensor 504 is installed in a pipe on the
refrigerantinflow side ofthe heat medium heatexchanger
21 in the flow of the refrigerant in the heat-source-side
refrigerant circulation circuit A generated when the heat
medium is cooled. The first refrigerant temperature sen-
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sor 504 and the second refrigerant temperature sensor
505 are configured to detect the temperature of the re-
frigerant flowing into the heat medium heat exchanger
21 and that of the refrigerant flowing out from the heat
medium heat exchanger 21, and output refrigerant-side
detection signals. A relay unit control device 200, which
will be described later, receives the refrigerant-side de-
tection signals output from the first refrigerant tempera-
ture sensor 504 and the second refrigerant temperature
sensor 505.

[0027] Meanwhile, in the heat medium circulation cir-
cuit B, a heat medium inflow port side temperature sensor
511 and a heat medium outflow port side temperature
sensor 512 are installed on the relay unit 2 side. The heat
medium inflow port side temperature sensor 511 is in-
stalled in a pipe on the heat medium inflow side of the
heat medium heat exchanger 21 in the flow of the heat
medium in the heat medium circulation circuit B. The heat
medium inflow port side temperature sensor 511 is con-
figured to detect the temperature of the heat medium
flowing into the heat medium heat exchanger 21 and out-
put a heat medium inflow side detection signal. The relay
unit control device 200, which will be described later, re-
ceives the heat medium inflow-side detection signal out-
put from the heat medium inflow port side temperature
sensor 511. The heat medium outflow port side temper-
ature sensor 512 isinstalled in a pipe on the heat medium
outflow side of the heat medium heat exchanger 21 in
the flow of the heat medium in the heat medium circula-
tion circuit B. The heat medium outflow port side temper-
ature sensor 512 is configured to detect the temperature
of the heat medium flowing out from the heat medium
heat exchanger 21 and output a heat medium outflow
side detection signal. The relay unit control device 200,
which will be described later, receives the heat medium
outflow side detection signal output from the heat medi-
um outflow port side temperature sensor 512. Detection
sensors, such as a pressure sensor and a flow rate sen-
sor, may be installed on the relay unit 2 side in the heat
medium circulation circuit B, although the air-condition-
ing apparatus 0 of Embodiment 1 is not provided with
such detection units.

[0028] In the heat medium circulation circuit B, an in-
door inflow port side temperature sensor 513 (indoor in-
flow port side temperature sensors 513a to 513c) is in-
stalled on each indoor unit 3 side. In addition, an indoor
outflow port side temperature sensor 514 (indoor outflow
port side temperature sensors 514a to 514c) is also in-
stalled. The indoor inflow port side temperature sensor
513 is configured to detect the temperature of the heat
medium flowing into the indoor heat exchanger 31 and
output an inflow side detection signal. An indoor unit con-
trol device 300, which will be described later, installed in
each indoor unit 3 receives the inflow side detection sig-
nal output from the corresponding indoor outflow port
side temperature sensor 514. Each indoor outflow port
side temperature sensor 514 is configured to detect the
temperature of the heat medium flowing out from the in-
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door heat exchanger 31 and output an outflow side de-
tection signal. The indoor unit control device 300, which
will be described later, receives the inflow side detection
signal output from the corresponding indoor outflow port
side temperature sensor 514.

[0029] Furthermore, in the heat medium circulation cir-
cuit B, an indoor inflow side pressure sensor 521 (indoor
inflow side pressure sensors 521a to 521c) is installed
on the indoor unit 3 side. In addition, an indoor outflow
side pressure sensor 522 (indoor outflow side pressure
sensors 522a to 522c¢) is also installed. The indoor inflow
side pressure sensor 521 and the indoor outflow side
pressure sensor 522 are installed on the heat medium
inflow side and the heat medium outflow side, respec-
tively, of the indoor flow control device 32 in each indoor
unit 3, and are configured to output signals corresponding
to the detected pressure values. The indoor unit control
device 300, which will be described later, provided in
each indoor unit 3 receives the signals corresponding to
the pressure values output from the indoor inflow side
pressure sensor 521 and the indoor outflow side pressure
sensor 522.

[0030] Here, when the relay unit 2 is provided with, for
example, a pressure sensor that detects the entire pres-
sure of the heat medium circulating in the heat medium
circulation circuit B, the indoor inflow side pressure sen-
sor 521 may be omitted. Further, a flow rate detection
device that detects flow rate may be installed in place of
a pressure sensor. Furthermore, a heat quantity detec-
tion device capable of detecting a quantity of heat in-
volved in heat exchange with air of the indoor space, in
which a heat load is present, may be installed.

[0031] Each indoor unit control device 300 is config-
ured to obtain, by calculation or other similar operation,
a quantity of heat involved in heat exchange at the indoor
heat exchanger 31. Each indoor unit control device 300
is configured to send signals containing the obtained heat
quantity to the relay unit control device 200.

[0032] In addition, an indoor temperature sensor 515
(indoor temperature sensors 515a to 515c¢) is installed
on each indoor unit 3 side. The indoor temperature sen-
sor 515 is configured to detect a suction temperature,
which is the temperature of air that is caused to flow into
the indoor heat exchanger 31 by an air flow generated
by driving the indoor-side fan 33, and output a suction
temperature detection signal. Here, the suction temper-
ature may be the temperature of indoor air in the indoor
space, in which a heat load is present.

[0033] Next, a configuration of control system devices
in the air-conditioning apparatus 0 of Embodiment 1 of
the present disclosure will be described. As shown in Fig.
2, each unit includes a controller that controls devices in
the unit. Each controlleris configured to perform process-
ing based on data on physical quantities included in the
signals sent from various sensors and based on the sig-
nals of instructions and settings sent from input devices
(not shown) or other similar devices. Here, each of the
controllers is connected to other controllers via wired
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communication connection or wireless communication
connection and is capable of communicating with other
control units via signals containing various data. The out-
door unit 1 includes the outdoor unit control device 100.
The relay unit 2 includes the relay unit control device 200.
Each of the indoor units 3 includes the indoor unit control
device 300 (indoor unit control devices 300a to 300c).
[0034] For communication in Embodiment 1, each in-
door unit control device 300 can send, to the relay unit
control device 200 of the relay unit 2, signals, which con-
tain data on pressure, temperature and other variables
detected by the sensors in the corresponding indoor unit
3. In addition, each indoor unit control device 300 can
also send, to the relay unit control device 200 of the relay
unit2, dataon indoor settemperature input from a remote
control (now shown), and data obtained by arithmetic
processing as described later, such as a flow rate of the
heat medium passing through the corresponding indoor
heat exchanger 31 and a heat quantity involved in heat
exchange in the indoor heat exchanger 31 with air of the
indoor space.

[0035] Now, calculations of the indoor unit control de-
vice 300 for a flow rate of the heat medium passing
through the indoor heat exchanger 31 and for a heat
quantity involved in heat exchange at the indoor heat
exchanger 31 with air of the indoor space will be de-
scribed. By using pressure values detected by the indoor
inflow side pressure sensor 521 and the indoor outflow
side pressure sensor 522, the indoor unit control device
300 can calculate a pressure difference between the
pressure of the heat medium before passing through the
indoor flow control device 32 and that after passing
through the indoor flow control device 32. The indoor unit
control device 300 can also calculate a flow rate of the
heat medium passing through the indoor heat exchanger
31 by using, at least, the pressure difference and a Cv
value that represents features of the valve of the indoor
flow control device 32. Here, the Cv value is a value de-
termined by the type and the port diameter of the valve
of a flow control device, and is a capacity coefficient of
the valve. The Cv value is a numerical value representing
a flow rate of fluid passing through a valve with a certain
pressure difference. Furthermore, from temperatures de-
tected by the indoor inflow port side temperature sensor
513 and the indoor outflow port side temperature sensor
514 and the flow rate of the heat medium passing through
the indoor heat exchanger 31, a heat quantity involved
in heat exchange in the indoor heat exchanger 31 with
air of the indoor space can be calculated.

[0036] Calculation of a heat quantity at each indoor
unit control device 300 will be described. First, each con-
troller obtains the Cv value based on the opening degree
of the valve of the corresponding flow control device.
Based on the Cv value and the pressure difference be-
tween the pressure of the heat medium before passing
through the flow control device and that of after passing
through the flow control device, a flow rate of the heat
medium passing through the heat exchanger and the flow
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control device is calculated. Here, the flow rate of the
heat medium increases as the Cv value increases. In
addition, the flow rate of the heat medium also increases
when the pressure difference of the heatmedium s large.
Then, based on the flow rate of the heat medium flowing
in the corresponding heat exchanger and a temperature
difference between the temperature of the heat medium
flowing into the heat exchanger and that of the heat me-
dium flowing out from the heat exchanger, a heat quantity
supplied to a heat load through heat exchange is calcu-
lated. The supplied heat quantity increases as the flow
rate of the heat medium passing through the heat ex-
changerincreases. In addition, the supplied heat quantity
increases when the temperature difference of the heat
medium before and after the heat exchange is large.
Then, the controller of each unit compares the calculated
heat quantity supplied to the heat load with a required
capacity (a heat quantity required for supplying to the
heat load), and when the required capacity is larger, the
opening degree of the corresponding flow control device
is increased. Furthermore, when the total of the calculat-
ed heat quantities is less than the total of the required
capacities of all the indoor units 3, output of the pump 22
of the relay unit 2 is increased, driving frequency of the
compressor 10 of the outdoor unit 1 is increased, or other
operations for increasing the heat quantities are per-
formed.

[0037] Fig. 3is adiagram illustrating a configuration of
the relay unit control device 200 according to Embodi-
ment 1 of the present disclosure. As described above,
processing associated with controls in Embodiment 1 is
performed by the relay unit control device 200. The relay
unit control device 200 includes a control processing de-
vice 210, a memory device 220, a clocking device 230,
and a communication device 240.

[0038] The memory device 220 stores data that the
control processing device 210 uses in processing. The
memory device 220 includes a volatile memory device
(not shown), such as a random access memory (RAM),
which can temporarily store data and a non-volatile aux-
iliary memory device (not shown), such as a flash mem-
ory, which can store data for a long time. In addition, the
memory device 220 stores programs. The control
processing device 210 performs processing based on
the programs to achieve processing in each unit of the
control processing device 210.

[0039] The clocking device 230 includes a timer and
measures a time period that the control processing de-
vice 210 uses for calculation or other operation. The com-
munication device 240 is an interface between the control
processing device 210 and controllers of other units, and
is configured to convert signals containing data when per-
forming communication by the signals therebetween.
Hereinafter, communication between the control
processing device 210 and controllers of other units is
assumed to be performed via the communication device
240.

[0040] The control processing device 210 includes a
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temperature gradient setting processing unit 211, a cal-
culation processing unit212, a determination processing
unit 213, and a heat-source-side control processing unit
214. The temperature gradient setting processing unit
211 is configured to generate a target temperature gra-
dient for each indoor unit 3 from data, which are data on
a suction temperature at start of operation of the indoor
unit 3 and data on anindoor set temperature of the indoor
unit 3 sent from the indoor unit control device 300 of the
indoor unit 3. Then, one of the generated target temper-
ature gradients is set as a reference (hereinafter referred
to as reference temperature gradient). In controlling the
heat-source-side refrigerant circulation circuit A, the ref-
erence temperature gradient is used to determine the
temperature of heat medium involved in heat exchange
in the heat medium heat exchanger 21. As described
above, the suction temperature is detected by the indoor
temperature sensor 515 and is the temperature of air in
the indoor space. The calculation processing unit 212 is
configured to calculate a temperature difference of suc-
tion temperatures in each indoor unit 3 at a predeter-
mined time interval. Based on a condition of air of the
indoor space, in which a heat load is present, in each
indoor unit 3, the condition of air being obtained from the
calculated temperature difference, the determination
processing unit 213 determines whether or not the tem-
perature of the heat medium is changed. Then, the heat-
source-side control processing unit 214 provides an in-
struction based on the processing performed by the de-
termination processing unit 213 to a device on the heat-
source-side refrigerant circulation circuit A side to control
the heat-source-side refrigerant circulation circuit A.
More specifically, processing such as control processing
is performed by sending a signal of an instruction to
change the driving frequency of the compressor 10 or
other signal to the outdoor unit control device 100 of the
outdoor unit 1. Then, by changing an evaporation tem-
perature or a condensation temperature of the heat-
source-side refrigerantin the heat mediumheatexchang-
er 21, the temperature of the heat medium flowing out
from the heat medium heat exchanger 21 is changed.
Here, the control processing device 210 includes, for ex-
ample, a microcomputer having a control arithmetic
processing device such as a central processing unit
(CPU).

[0041] In Embodiment 1, the relay unit control device
200 performs processing based on data sent from the
indoor unit control device 300 and sends an instruction
to the outdoor unit control device 100 to control the heat-
source-side refrigerant circulation circuit A. In this de-
scription, processing in Embodiment 1 is performed
mainly by the relay unit control device 200, but the
processing may be performed by other device. One or a
plurality of controllers among the outdoor unit control de-
vice 100 and the indoor unit control devices 300 may
perform control or other processing. A controller provided
outside the units may perform control or other process-
ing. In addition, for example, the processing to be per-
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formed by the calculation processing unit 212 may be
performed by each of the indoor unit control devices 300,
and the processing to be performed by the heat-source-
side control processing unit 214 may be performed by
the outdoor unit control device 100.

[0042] Next, operation of the air-conditioning appara-
tus 0 will be described. The outdoor unit 1 causes the
heat-source-side refrigerantto circulate between the out-
door unit 1 and the relay unit 2 via the refrigerant pipe 6.
At this time, the heat-source-side refrigerant exchanges
heat with the heat medium when passing through the
heat medium heat exchanger 21 in the relay unit 2, which
will be described later. The heat medium is heated or
cooled through the heat exchange. In Embodiment 1, the
heat-source-side refrigerantis assumed to be heated and
the heat medium is assumed to be cooled.

[0043] By using the pump 22, which will be described
later, the heat medium cooled in the relay unit 2 is circu-
lated by passing through the heat medium main pipes 5
and the indoor units 3. At this time, the heat medium
exchanges heat with air supplied by a fan at the indoor
heat exchanger 31 in the indoor unit 3, which will be de-
scribed later. The air having been subjected to the heat
exchange with the heat medium is supplied for air-con-
ditioning in the indoor space.

[0044] Fig. 4 is a flowchart illustrating a control per-
formed by the relay unit control device 200 according to
Embodiment 1 of the present disclosure. Based on Fig.
4, the control of the air-conditioning apparatus 0 in Em-
bodiment 1 will be described. Here, the control process-
ing device 210 of the relay unit control device 200 per-
forms control related processing.

[0045] The temperature gradient setting processing
unit 211 of the control processing device 210 generates
atargettemperature gradient as data for each indoor unit
3 based on the data of suction temperature and indoor
set temperature sent from the indoor unit control device
300 of the indoor unit 3 (step S1). A method or formula
for calculating a target temperature gradient are not par-
ticularly limited. For example, a formula for target tem-
perature gradient is represented by (Tp-TQ)/ta when a
suction temperature TO at start of operation is brought to
an indoor set temperature Tp in a predetermined time
period ta. Here, target temperature gradients for the in-
door units 3 are calculated by using the same method or
formula so that process does not become complicated.
Atthistime, because a suction temperature and anindoor
set temperature may be different for each indoor unit 3,
a target temperature gradient may be different for each
indoor unit 3. In addition, the time period ta represents
an ideal time period for making the temperature of air in
an indoor space reach the set temperature. For example,
the time period ta is such a time period that a person in
an indoor space does not feel uncomfortable when the
air temperature reaches the set temperature within the
time period ta.

[0046] Among the temperature gradients of the indoor
units 3, the temperature gradient with the largest slope
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is set as a reference temperature gradient by the tem-
perature gradient setting processing unit 211 (step S2).
Therefore, by setting the reference temperature gradient
regarding a largest heat load, a sufficient quantity of heat
is supplied to cover the heat loads of all the indoor units 3.
[0047] The temperature gradient setting processing
unit 211 determines the temperature of the heat medium
involved in heat exchange in the heat medium heat ex-
changer 21 based on the set target temperature gradient
(step S3). For example, in a cooling operation, the tem-
perature gradient setting processing unit 211 sets the
temperature of the heat medium to decrease as the tem-
perature gradient increases. Thus, a target evaporation
temperature for the heat-source-side refrigerant in the
heat medium heat exchanger 21 is set to a low temper-
ature. In a heating operation, the temperature gradient
setting processing unit 211 sets the temperature of the
heat medium so to increase as the temperature gradient
increases. Thus, a target condensation temperature for
the heat-source-side refrigerant in the heat medium heat
exchanger 21 is set to be a high temperature.

[0048] To make the heat medium reach the tempera-
ture determined by the temperature gradient setting
processing unit 211, the heat-source-side control
processing unit 214 provides an instruction to a device
on the heat-source-side refrigerant circulation circuit A
side to control and operate the heat-source-side refrig-
erant circulation circuit A (step S4).

[0049] Then, the calculation processing unit 212 of the
control processing device 210 determines whether or not
a set time period has elapsed (step S5). In Embodiment
1, a temperature difference is calculated with a set time
period of one minute, but the set time period is not limited
to one minute.

[0050] Furthermore, the calculation processing unit
212 calculates a temperature difference between suction
temperatures for each indoor unit 3 at a predetermined
time interval (step S6). At this time, a temperature T at a
time t is represented by a liner function (1).

T=((Tp-TO)/ta)t+TO (1)

[0051] Then, the determination processing unit213 de-
termines whether or not to change the temperature of
the heat medium involved in heat exchange in the heat
medium heat exchanger 21 based on the change in tem-
perature of the indoor air obtained from the temperature
difference calculated by the calculation processing unit
212 (step S7).

[0052] When, for example, determining that the tem-
perature difference is out of a temperature difference
threshold range, the determination processing unit 213
determines the temperature of the heat medium involved
in heat exchange in the heat medium heat exchanger 21
(step S8). Here, in Embodiment 1, an upper limit and a
lower limit for the temperature difference threshold range
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are setto be plus or minus one degree Celsius. However,
the upper and lower limits are not limited to these values.
For example, the upper and lower limits of the tempera-
ture difference threshold range may be set within a range
of plus or minus 0.5 to one degree Celsius.

[0053] Then, to make the temperature of the heat me-
dium reach the temperature determined by the determi-
nation processing unit 213, the heat-source-side control
processing unit 214 provides an instruction to a device
on the heat-source-side refrigerant circulation circuit A
side to control and operate the heat-source-side refrig-
erant circulation circuit A (step S9). Here, the determina-
tion processing unit 213 in Embodiment 1 determines to
change the temperature of the heat medium by two de-
grees Celsius. However, the change of the temperature
is not limited to two degrees Celsius, and the temperature
to be determined may be changed. For example, based
on the horsepower of the compressor 10 of the outdoor
unit 1, an interval of the temperature of the heat medium
to be changed may be determined.

[0054] Meanwhile, when it is determined that the tem-
perature difference is equal to or larger than the temper-
ature difference threshold value, the temperature of the
heat medium is not changed (step S10).

[0055] The calculation processing unit 212 and the de-
termination processing unit 213 continue the processing
of steps S5 to S10 until it is determined that the temper-
atures of the air of the indoor spaces of all the indoor
units 3 involving in operation reach the indoor set tem-
peratures (step S11).

[0056] Fig. 5 shows graphs illustrating an example of
an operation result of the air-conditioning apparatus 0
according to Embodiment 1 of the present disclosure.
Fig. 5 illustrates a case where the indoor units 3 of the
air-conditioning apparatus 0 perform cooling operation.
In Fig. 5, the target temperature gradient of the indoor
unit 3a is set as a reference temperature gradient. As
illustrated in Fig. 5, when the temperature of the indoor
space approaches the set temperature, the temperature
of the indoor space is controlled in such a manner that
the temperature of the indoor space changes along the
targettemperature gradient by increasing an evaporation
temperature and thus changing the temperature of the
heat medium.

[0057] As described above, the target temperature
gradient for the largest load is set as a reference tem-
perature gradient, and the temperature of the heat me-
dium supplied to the indoor units 3 is determined based
on the gradient. As a result, in the indoor unit 3 having a
small heat load, the temperature reaches the set tem-
perature faster than the indoor unit 3 that supplies heat
to a largest heat load. In Fig. 5, in the indoor spaces of
the indoor units 3b and 3c, in which heat loads are re-
quired, the temperatures reach the settemperatures fast-
er than the indoor space of the indoor unit 3a, which is
subjected to air-conditioning. Thus, in the indoor units 3
in which the temperatures of the air of the indoor spaces,
in which heat load are present, reach the set tempera-
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tures, the indoor unit control device 300 controls to close
the indoor flow control devices 32. By closing the indoor
flow control devices 32, the heat medium is not allowed
to pass through the indoor heat exchangers 31, and thus
supply of heat is stopped and the temperatures of the air
of the indoor spaces are controlled not to decrease below
the set temperatures.

[0058] In arelated art chiller, indoor conditions are not
reflected in control of heat supply to a heat medium, such
as water. Thus, heat is supplied while the temperature
of the heat medium is maintained at a constant level.
According to the air-conditioning apparatus 0 of Embod-
iment 1, among the indoor units 3, the outdoor unit 1 and
the relay unit 2, signals containing data on the detected
physical quantities, such as temperatures, flow rates, and
heat quantities, can be exchanged. In addition, data in-
dicating indoor conditions of the indoor units 3 can be
senttoother units. Thus, in the air-conditioning apparatus
0, based on the conditions of air-conditioningin the indoor
units 3 and the conditions of the indoor spaces, control
such as change of temperature of the heat medium can
be performed in cooperation with devices on the heat-
source-side refrigerant circulation circuit A side. Conse-
quently, the air-conditioning apparatus 0 can achieve en-
ergy saving.

[0059] For example, target temperature gradients of
the indoor units 3 are obtained by using the temperatures
of air of the indoor spaces detected by the indoor tem-
perature sensors 515, which are installed in the respec-
tive indoor units 3, and the set temperatures set for the
respective indoor units 3, and among the target temper-
ature gradients, a reference temperature gradient is set.
Based on the set target temperature gradient, the tem-
perature of the heat medium involved in heat exchange
in the heat medium heat exchanger 21 is determined and
the heat-source-side refrigerant circulation circuit A is op-
erated to obtain the determined temperature. Then,
based on the detected changes in the indoor tempera-
tures in the indoor units 3, it is determined whether or not
to change the temperature of the heat medium. As de-
scribed above, by changing the temperature of the heat
medium, the temperatures of air of the indoor spaces, in
which heat loads are present, are controlled. As a result,
power consumption can be reduced, and thus energy
saving can be achieved. Here, it is preferred that a target
temperature gradient have such a gradient that the tem-
perature of the indoor air is slowly brought to the indoor
set temperature. The reason is because a slow temper-
ature adjustment is easy to control and saves energy. In
addition, by controlling the heat-source-side refrigerant
circulation circuit A based on the temperature changes
of indoor air, the temperatures of the indoor spaces and
the temperature of the heat medium can be controlled
with certain widths.

Embodiment 2

[0060] Fig. 6 is a diagram illustrating an example of a
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configuration of an air-conditioning apparatus 0 accord-
ing to Embodiment 2 of the present disclosure. Now, the
air-conditioning apparatus 0 according to Embodiment 2
of the present disclosure will be described. Here, the de-
vices having the same functions and operations as those
of Embodiment 1 are denoted by the same reference
symbols.

[0061] In Embodiment 2, the outdoor unit 1 and the
relay unit 2 are connected by using two refrigerant pipes
6, and the relay unit 2 and each of the indoor units 3a to
3care connected by using two heat medium branch pipes
51. Because, as described above, two pipes are used to
connect between the outdoor unit 1 and the relay unit 2,
and between the relay unit 2 and each of the indoor units
3a to 3c, installation of the air-conditioning apparatus 0
can be facilitated.

<OQutdoor Unit 1 >

[0062] Similarly to Embodiment 1, the outdoor unit 1
includes the compressor 10, the refrigerant flow passage
switching device 11, the heat-source-side heat exchang-
er 12, the accumulator 14, and the heat-source-side fan
15. The outdoor unit 1 of Embodiment 2 further includes
a first connection pipe 16, a second connection pipe 17,
and first backflow prevention devices 18a to 18d. Here,
as the backflow prevention devices 18a to 18d, check
valves are used. The firstbackflow prevention device 18a
is configured to prevent backflow of the refrigerant, which
is in a high-temperature, high-pressure gaseous state,
from the first connection pipe 16 toward the heat-source-
side heat exchanger 12 in a heating-only operation mode
and a heating-main operation mode. The first backflow
prevention device 18b is configured to prevent backflow
of the refrigerant, which is in a high-pressure liquid or
gas-liquid two-phase state, from the first connection pipe
16 toward the accumulator 14 in a cooling-only operation
mode and a cooling main operation mode. The first back-
flow prevention device 18cis configured to prevent back-
flow of the refrigerant, which is in a high-pressure liquid
or gas-liquid two-phase state, from the second connec-
tion pipe 17 toward the accumulator 14 in a cooling-only
operation mode and a cooling main operation mode. The
first backflow prevention device 18d is configured to pre-
vent backflow of the refrigerant, which is in a high-tem-
perature, high-pressure gaseous state, from the flow path
on the discharge side of the compressor 10 toward the
second connection pipe 17 in a heating-only operation
mode and a heating-main operation mode.

[0063] As described above, because the first connec-
tion pipe 16, the second connection pipe 17 and the first
backflow prevention devices 18a to 16 are provided, the
flow of the refrigerant into the relay unit 2 is maintained
in a constant direction regardless of any operation that
the indoor unit 3 requests. Although check valves are
used as the first backflow prevention devices 18a to 16,
other device capable of preventing backflow of refrigerant
may be used. For example, as the first backflow preven-



19 EP 3 779 308 A1 20

tion devices 18a to 18d, opening and closing devices,
expansion devices having a complete closing function,
or other similar devices may be used.

<Relay Unit 2>

[0064] The relay unit 2 of Embodiment 2 includes two
heat medium heat exchangers 21 and two pumps 22,
both of which are described in Embodiment 1. In addition,
the relay unit 2 includes two relay-side expansion devices
23, two opening and closing devices 24, and two relay-
side refrigerant flow passage switching devices 25. The
relay unit 2 also includes three first heat medium flow
passage switching devices 26, three second heat medi-
um flow passage switching devices 27, and three heat
medium flow control devices 28 for each indoor unit 3.
[0065] The two heat medium heat exchangers 21 (a
heat medium heat exchanger 21 a and a heat medium
heat exchanger 21b) of Embodiment 2 are configured to
function as condensers (radiators) or evaporators. The
heat medium heat exchanger 21a is installed between a
relay-side expansion device 23a and a relay-side refrig-
erant flow passage switching device 25a in the heat-
source-side refrigerant circulation circuit A, and serves
as a heat exchanger that heats the heat medium in a
cooling and heating mixed operation mode. The heat me-
dium heat exchanger 21b is installed between a relay-
side expansion device 23b and a relay-side refrigerant
flow passage switching device 25b in the heat-source-
side refrigerant circulation circuit A, and serves as a heat
exchanger that cools the heat medium in a cooling and
heating mixed operation mode.

[0066] The two relay-side expansion devices 23 (the
relay-side expansion device 23a and the relay-side ex-
pansion device 23b) are configured to function as pres-
sure reducing valves and expansion valves, and decom-
press and expand the heat-source-side refrigerant. The
relay-side expansion device 23a is provided on an up-
stream side of the heat medium heat exchanger 21a in
the direction of flow of the heat-source-side refrigerant
in a cooling operation. The relay-side expansion device
23b is provided on an upstream side of the heat medium
heat exchanger 21b in the direction of flow of the heat-
source-side refrigerant in a cooling operation. The two
relay-side expansion devices 23 may be, for example,
electronic expansion valves, or other similar devices,
whose opening degrees can be controlled.

[0067] The two opening and closing devices 24 (an
opening and closing device 24a and opening and closing
device 24b) are formed of two-way valves or other similar
devices, and are configured to open and close the refrig-
erant pipes 6. The opening and closing device 24a is
installed on the refrigerant pipe 6 on the inflow side of
the heat-source-side refrigerant. The opening and clos-
ing device 24b is installed on a pipe that connects the
refrigerant pipe 6 on an inlet side of the heat-source-side
refrigerant and the refrigerant pipe 6 on an outlet side
thereof. The two relay-side refrigerant flow passage
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switching devices 25 (a relay-side refrigerant flow pas-
sage switching device 25a and a relay-side refrigerant
flow passage switching device 25b) are formed of four-
way valves or other similar devices, and are configured
to switch the flows of the heat-source-side refrigerant
based on the operation mode. The relay-side refrigerant
flow passage switching device 25aisinstalled on a down-
stream side of the heat medium heat exchanger 21a in
the direction of flow of the heat-source-refrigerant in a
cooling operation. The relay-side refrigerant flow pas-
sage switching device 25b is installed on a downstream
side of the heat medium heat exchanger 21b in the di-
rection of flow of the heat-source-refrigerant in a cooling-
only operation.

[0068] The two pumps 22 (a pump 22a and a pump
22b) are configured to pressurize the heat medium flow-
ing in the heat medium main pipe 5 to cause the heat
medium to be circulated in the heat medium circulation
circuit B. The pump 22a is installed on the heat medium
main pipe 5 between the heat medium heat exchanger
21aand the second heat medium flow passage switching
device 27. The pump 22b is installed on the heat medium
main pipe 5 between the heat medium heat exchanger
21b and the second heat medium flow passage switching
device 27.

[0069] The three first heat medium flow passage
switching devices 26 (the first heat medium flow passage
switching devices 26a to 26c¢) are formed of three-way
valves or other similar devices, and are configured to
switch the flow paths of the heat medium. The number
of the first heat medium flow passage switching devices
26 to be provided corresponds to the number of the in-
stalled indoor units 3 (three in this embodiment). One of
the three flow paths of the first heat medium flow passage
switching device 26 is connected to the heat medium
heat exchanger 21a. Another thereof is connected to the
heat medium heat exchanger 21b. The other thereof is
connected to the heat medium flow control device 28.
The first heat medium flow passage switching devices
26 are installed on the heat medium flow paths on the
outlet sides of the indoor heat exchangers 31. In Fig. 6,
the first heat medium flow passage switching devices
26a, 26b, and 26¢ are illustrated in this order from the
bottom of the sheet in correspondence with the indoor
units 3.

[0070] The three second heat medium flow passage
switching devices 27 (the second heat medium flow pas-
sage switching devices 27a to 27c) are formed of three-
way valves or other similar devices, and are configured
to switch the flow paths of the heat medium. The number
of the second heat medium flow passage switching de-
vices 27 to be provided corresponds to the number of
the installed indoor units 3 (three in this embodiment).
One of the three flow paths of the second heat medium
flow passage switching device 27 is connected to the
heat medium heat exchanger 21a. Another thereof is
connected to the heat medium heat exchanger 21b. The
other thereof is connected to the indoor heat exchanger
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31. The second heat medium flow passage switching de-
vices 27 are installed on the heat medium flow paths on
the inlet sides of the indoor heat exchangers 31. In Fig.
6, the second heat medium flow passage switching de-
vices 27a, 27b, and 27c are illustrated in this order from
the bottom of the sheetin correspondence with the indoor
units 3.

[0071] The three heat medium flow control devices 28
(heat medium flow control devices 28a to 28c) are pro-
vided on the relay unit 2 side in place of the indoor flow
control devices 32 of Embodiment 1. The heat medium
flow control devices 28 are formed of two-way valves, or
similar other devices, capable of controlling the opening
areas, and are configured to control flow rates of the heat
medium flowing in the heat medium branch pipes 51. The
number of the heat medium flow control devices 28 to be
provided corresponds to the number of the installed in-
door units 3 (three in this embodiment). One end of the
heat medium flow control device 28 is connected to the
indoor heat exchanger 31. The other end thereof is con-
nected to the first heat medium flow passage switching
device 26. Here, the heat medium flow control devices
28 are installed on the heat medium flow paths on the
outlet sides of the indoor heat exchangers 31. However,
the heat medium flow control devices 28 may be installed
on the heat medium flow paths on the inlet sides of the
indoor heat exchangers 31. In Fig. 6, the heat medium
flow control devices 28a, 28b, and 28c are illustrated in
this order from the bottom of the sheet in correspondence
with the indoor units 3.

[0072] Now, various sensors to be installed will be de-
scribed. As in the case of Embodiment 1, on the heat-
source-side refrigerant circulation circuit A, the discharge
temperature sensor 501, the discharge pressure sensor
502, and the outdoor temperature sensor 503 are in-
stalled on the outdoor unit 1 side. On the relay unit 2 side
on the heat-source-side refrigerant circulation circuit A,
as the first refrigerant temperature sensor 504, a first
refrigerant temperature sensor 504a and a first refriger-
ant temperature sensor 504b are installed to correspond
to the two heat medium heat exchangers 21. Similarly,
as the second refrigerant temperature sensor 505, a sec-
ond refrigerant temperature sensor 505a and a second
refrigerant temperature sensor 505b are installed in cor-
respondence with the two heat medium heat exchangers
21.

[0073] In Embodiment 2, heat-source-side refrigerant
pressure sensors 506 (a heat-source-side refrigerant
pressure sensor 506a and a heat-source-side refrigerant
pressure sensor 506b) are installed. The heat-source-
side refrigerant pressure sensor 506a is configured to
detect the pressure of the heat-source-side refrigerant
flowing into and flowing out from the heat medium heat
exchanger 21a. The heat-source-side refrigerant pres-
sure sensor 506b is configured to detect the pressure of
the heat-source-side refrigerant flowing between the
heat medium heat exchanger 21b and the relay-side ex-
pansion device 23b.
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[0074] Meanwhile, on the relay unit 2 side of the heat
medium circulation circuit B, the heat medium inflow port
side temperature sensors 511 (a heat medium inflow port
side temperature sensor 511a and a heat medium inflow
port side temperature sensor 511b) and the heat medium
outflow port side temperature sensors 512 (a heat me-
dium outflow port side temperature sensor 512a and a
heat medium outflow port side temperature sensor 512b)
are installed.

[0075] In Embodiment 1, the indoor inflow side pres-
sure sensor 521 (the indoor inflow side pressure sensors
521ato 521c) and the indoor outflow side pressure sen-
sor 522 (the indoor outflow side pressure sensors 522a
to 522c) are installed on the indoor unit 3 side. In the air-
conditioning apparatus 0 of Embodiment 2, the indoor
inflow side pressure sensor 521 and the indoor outflow
side pressure sensor 522 are installed, respectively, on
the heat medium inflow side and the heat medium outflow
side of the heat medium flow control device 28, which is
installed in the relay unit 2 as the indoor flow control de-
vice 32 in Embodiment 1, and are configured to send
signals corresponding to detected pressures.

[0076] Furthermore, similarly to Embodiment 1, on
each indoor unit 3 side, the indoor inflow port side tem-
perature sensor 513 (indoor inflow port side temperature
sensors 513a to 513c), the indoor outflow port side tem-
perature sensor 514 (indoor outflow port side tempera-
ture sensors 514a to 514c), and the indoor temperature
sensor 515 (indoor temperature sensors 515a to 515c)
are installed.

[0077] As operation modes of the air-conditioning ap-
paratus 0 in Embodiment 2, there are a cooling only
mode, in which all operating indoor units 3 perform cool-
ing operation, and a heating only mode, in which all op-
erating indoor units 3 perform heating operation. In ad-
dition, there are a cooling-main operation mode, which
is executed when cooling load in the operating indoor
units 3 is larger than heating load, and a heating-main
operation mode, which is executed when heating load in
the operating indoor units 3 is larger than cooling load.

<Cooling-only operation Mode>

[0078] In a cooling-only operation mode, the refriger-
ant in a high-temperature, high-pressure gaseous state
discharged from the compressor 10 flows into the heat-
source-side heat exchanger 12 via the refrigerant flow
passage switching device 11. In the heat-source-side
heat exchanger 12, the refrigerant is condensed and lig-
uefied by rejecting heat to ambient air, thereby changing
into a high-pressure liquid state, and flows out from the
outdoor unit 1 via the first backflow prevention device
18a. Then, the refrigerant flows into the relay unit 2 via
the refrigerant pipe 6. The refrigerant flowed into the relay
unit 2 passes through the opening and closing device
24a, and is expanded at the relay-side expansion device
23a or the relay-side expansion device 23b, thereby
changing into a low-temperature, low-pressure two-
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phase state. The two-phase refrigerant flows into the heat
medium heat exchanger 21a or the heat medium heat
exchanger 21b and, in the heat medium heat exchanger
21a or the heat medium heat exchanger 21b, receives
heatfrom the heat medium circulating in the heat medium
circulation circuit B, thereby changing into a low-temper-
ature, low-pressure gaseous state. The gaseous refrig-
erant flows out from the relay unit 2 via the relay-side
refrigerant flow passage switching device 25a or the re-
lay-side refrigerant flow passage switching device 25b.
Then, the gaseous refrigerant flows into the outdoor unit
1 again via the refrigerant pipe 6. The refrigerant flowed
into the outdoor unit 1 passes through the first backflow
prevention device 18d and is sucked into the compressor
10 again via the refrigerant flow passage switching de-
vice 11 and the accumulator 14.

[0079] Inthe heat medium circulation circuit B, the heat
medium is cooled by the refrigerant at both the heat me-
dium heat exchanger 21a and the heat medium heat ex-
changer 21 b. The cooled heat medium flows in the heat
medium main pipe 5 and the heat medium branch pipes
51 by means of the pump 22a and pump 22b. The heat
medium, which has flowed into the indoor heat exchanger
31a, 31b or 31c via the second heat medium flow pas-
sage switching device 27a, 27b or 27c, receives heat
from indoor air at the indoor heat exchanger. The indoor
air is thus cooled, and cooling of air-conditioned space
is performed. The refrigerant flowed out from the indoor
heat exchanger 31a, 31b or 31c¢ flows into the heat me-
dium flow control device 28a, 28b or 28c. Then, the re-
frigerant passes through the first heat medium flow pas-
sage switching device 26a, 26b or 26¢ and flows into the
heat medium heat exchanger 21a or the heat medium
heat exchanger 21b, and the refrigerant is cooled there
and then is sucked into the pump 22a or the pump 22b
again. Note that when there is no heat load for the indoor
heat exchanger 31a, 31b or 31c, the corresponding heat
medium flow control device 28a, 28b or 28c is completely
closed. In addition, when heat load is present for the in-
door heatexchanger 31a,31b or 31c, the opening degree
of the corresponding heat medium flow control device
28a, 28b or 28c is adjusted so that the heat load in the
indoor heat exchanger 31a, 31b or 31c is controlled.

<Cooling-main operation Mode>

[0080] In a cooling-main operation mode, the refriger-
ant in a high-temperature, high-pressure gaseous state
discharged from the compressor 10 flows into the heat-
source-side heat exchanger 12 via the refrigerant flow
passage switching device 11. In the heat-source-side
heat exchanger 12, the refrigerant is condensed by re-
jecting heat to ambient air and changes into a two-phase
state, and flows out from the outdoor unit 1 via the first
backflow prevention device 18a. Then, the refrigerant
flows into the relay unit 2 via the refrigerant pipe 6. The
refrigerant flowed into the relay unit 2 passes through the
relay-side refrigerant flow passage switching device 25b
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and then flows into the heat medium heat exchanger 21b,
which functions as a condenser. In the heat medium heat
exchanger 21b, the refrigerant rejects heat to the heat
medium circulating in the heat medium circulation circuit
B, thereby changing into a high-pressure liquid state. The
high-pressure liquid refrigerant is expanded at the relay-
side expansion device 23b and changes into a low-tem-
perature, low-pressure two-phase state. The two-phase
refrigerant flows into the heat medium heat exchanger
21a, which functions as an evaporator, via the relay-side
expansion device 23a. Inthe heat medium heat exchang-
er 21a, the refrigerant receives heat from the heat medi-
um circulating in the heat medium circulation circuit B,
thereby changing into a low-pressure gaseous state, and
then flows out from the relay unit 2 via the relay-side
refrigerant flow passage switching device 25a. Then, the
refrigerant flows into the outdoor unit 1 again via the re-
frigerant pipe 6. The refrigerant flowed in to the outdoor
unit 1 passes through the first backflow prevention device
18d and is sucked into the compressor 10 again via the
refrigerant flow passage switching device 11 and the ac-
cumulator 14.

[0081] Inthe heat medium circulation circuit B, heating
energy of the refrigerant is transferred to the head me-
dium at the heat medium heat exchanger 21b. Then, the
heated heat medium flows in the heat medium main pipe
5 and the heat medium branch pipes 51 by means of the
pump 22b. By operating the first heat medium flow pas-
sage switching devices 26a to 26¢ and the second heat
medium flow passage switching devices 27a to 27c, the
heat medium is caused to flow into the indoor heat ex-
changers 31a, 31b and/or 31c to which a heating oper-
ation is requested, and rejects heat to the indoor air. The
indoor air is thus heated, and heating of air-conditioned
space is performed. Meanwhile, cooling energy of the
refrigerant is transferred to the heat medium at the heat
medium heat exchanger 21a. Then, the cooled heat me-
dium flows in the heat medium main pipe 5 and the heat
medium branch pipes 51 by means of the pump 22a. By
operating the first heat medium flow passage switching
devices 26a to 26¢ and the second heat medium flow
passage switching devices 27a to 27c, the heat medium
is caused to flow into the indoor heat exchangers 31a,
31b and/or 31c to which a cooling operation is requested,
and receives heat from the indoor air. The indoor air is
thus cooled, and cooling of air-conditioned space is per-
formed. Note thatwhen there is no heatload for the indoor
heat exchanger 31a, 31b or 31c, the corresponding heat
medium flow control device 28a, 28b or 28c is completely
closed. In addition, when heat load is present for the in-
door heatexchanger31a, 31bor 31c, the openingdegree
of the corresponding heat medium flow control device
28a, 28b or 28c is adjusted so that the heat load in the
indoor heat exchanger 31a, 31b or 31c is controlled.

<Heating-only operation Mode>

[0082] In a heating-only operation mode, the refriger-
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ant in a high-temperature, high-pressure gaseous state
discharged from the compressor 10 passes through, via
the refrigerant flow passage switching device 11, the first
connection pipe 16 and the first backflow prevention de-
vice 18b and flows out from the outdoor unit 1. Then, the
refrigerant flows into the relay unit 2 via the refrigerant
pipe 6. The refrigerant flowed into the relay unit 2 passes
through the relay-side refrigerant flow passage switching
device 25a or the relay-side refrigerant flow passage
switching device 25b and flows into the corresponding
heat medium heat exchanger 21a or 21b. In the heat
medium heat exchanger 21a or 21b, the refrigerant re-
jects heat to the heat medium circulating in the heat me-
dium circulation circuit B, thereby changing into a high-
pressure liquid state. The high-pressure liquid refrigerant
is expanded at the relay-side expansion device 23a or
the relay-side expansion device 23b, thereby changing
into a low-temperature, low-pressure two-phase state,
and then passes through the opening and closing device
24b and flows out from the relay unit 2. Then, the refrig-
erant passes through the refrigerant pipe 6 and flows into
the outdoor unit 1 again. The refrigerant flowed into the
outdoor unit 1 passes through the second connection
pipe 17 and the first backflow prevention device 18c and
flows into the heat-source-side heat exchanger 12, which
functions as an evaporator. In the heat-source-side heat
exchanger 12, the refrigerant receives heat from ambient
air, thereby changing into a low-temperature, low-pres-
sure gaseous state. The gaseous refrigerant is sucked
into the compressor 10 again via the refrigerant flow pas-
sage switching device 11 and the accumulator 14. Note
that the movement of the heat medium in the heat me-
dium circulation circuit B is the same as thatin the cooling-
only operation mode. Inthe heating-only operation mode,
the heat medium is heated by the refrigerant at the heat
medium heat exchanger 21a or the heat medium heat
exchanger 21b and rejects heat to the indoor air at the
indoor heat exchanger 31a or the indoor heat exchanger
31b, and heating of air-conditioned space is thus per-
formed.

<Heating-main operation Mode>

[0083] In a heating-main operation mode, the refriger-
ant in a high-temperature, high-pressure gaseous state
discharged from the compressor 10 passes through, via
the refrigerant flow passage switching device 11, the first
connection pipe 16 and the first backflow prevention de-
vice 18b and flows out from the outdoor unit 1. Then, the
refrigerant passes through the refrigerant pipe 6 and
flows into the relay unit 2. The refrigerant flowed into the
relay unit 2 passes through the relay-side refrigerant flow
passage switching device 25b and flows into the heat
medium heat exchanger 21b, which functions as a con-
denser. In the heat medium heat exchanger 21b, the re-
frigerant rejects heat to the heat medium circulating in
the heat medium circulation circuit B, thereby changing
into a high-pressure liquid state. The high-pressure liquid
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refrigerant is expanded at the relay-side expansion de-
vice 23b, thereby changing into a low-temperature, low-
pressure two-phase state. The two-phase refrigerant
flows into the heat medium heat exchanger 21a, which
functions as an evaporator, via the relay-side expansion
device 23a. In the heat medium heat exchanger 213, the
refrigerant receives heat from the heat medium circulat-
ing in the heat medium circulation circuit B and flows out
from the relay unit 2 via the relay-side refrigerant flow
passage switching device 25a. Then, the refrigerant
flows into the outdoor unit 1 again via the refrigerant pipe
6. The refrigerant flowed into the outdoor unit 1 passes
through the second connection pipe 17 and the first back-
flow prevention device 18c, and flows into the heat-
source-side heat exchanger 12, which functions as an
evaporator. In the heat medium heat exchanger 21, the
refrigerant receives heat from ambient air, thereby
changing into a low-temperature, low-pressure gaseous
state. The gaseous refrigerant is sucked into the com-
pressor 10 again via the refrigerant flow passage switch-
ing device 11 and the accumulator 14. Note that the
movement of the heat medium in the heat medium cir-
culation circuit B and the operations of the first heat me-
dium flow passage switching devices 26a to 26c¢, the sec-
ond heat medium flow passage switching devices 27a to
27c, the heat medium flow control devices 28a to 28c,
and the indoor heat exchangers 31ato 31c are the same
as those in the cooling-main operation mode.

[0084] Next, control of the air-conditioning apparatus
0 of Embodiment 2 will be described. In the air-condition-
ing apparatus 0 of Embodiment 1, the heat medium heat
exchanger 21 functions as an evaporator or a condenser,
and either cooling or heating of the heat medium is per-
formed. Therefore, on the heat-source-side refrigerant
circulation circuit A side, either one of the evaporation
temperature and the condensation temperature in the
heat medium heat exchanger 21 is controlled.

[0085] Here, inthe air-conditioning apparatus 0 of Em-
bodiment 2, in the cooling-only operation mode, the heat
medium heat exchanger 21a and the heat medium heat
exchanger 21b function as evaporators. In the heating-
only operation mode, the heat medium heat exchanger
21a and the heat medium heat exchanger 21b function
as condensers. Thus, the same control as that in Em-
bodiment 1 can be performed.

[0086] Meanwhile, inthe cooling-main operation mode
and the heating-main operation mode, in the heat-
source-side refrigerant circulation circuit A, the heat me-
dium heat exchanger 21 that functions as an evaporator
and the heat medium heat exchanger 21 that functions
as a condenser are present at the same time, as de-
scribed above. At this time, it is difficult to perform optimal
control based on both a target temperature gradient for
cooling an indoor space and a target temperature gradi-
ent for heating an indoor space. In the cooling-main op-
eration mode, the heat load for cooling is large. Thus,
the control processing device 210 of the relay unit control
device 200 sets a reference temperature gradientamong
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the target temperature gradients of the indoor units 3
operating under a cooling mode, and the control is per-
formed by executing the processing described in Embod-
iment 1. Meanwhile, in the heating-main operation mode,
the heat load for heating is large. Thus, the control
processing device 210 sets a reference temperature gra-
dient among the target temperature gradients of the in-
door units 3 operating under a heating mode, and the
control is performed by executing the processing de-
scribed in Embodiment 1.

[0087] As described above, the control described in
Embodiment 1 can be performed also in the air-condi-
tioning apparatus 0 of Embodiment 2 capable of perform-
ing cooling and heating simultaneous operations. There-
fore, according to the temperatures of indoor spaces in
which heat loads are present, supply of heat from the
heat-source-side refrigerant circulation circuit A side can
be controlled and thus the temperatures of the heat me-
dium circulating in the heat medium circulation circuit B
can be changed.

Embodiment 3

[0088] Fig. 7 is a diagram illustrating a configuration of
an air-conditioning apparatus 0 according to Embodi-
ment 3 of the present disclosure. In Fig. 7, the devices
denoted by the same reference symbols as those in Fig.
1 perform the same operations as those of Embodiment
1. In the air-conditioning apparatus 0 of Embodiment 3,
a plurality of the relay units 2 described in Embodiment
1 or Embodiment 2 are connected to the outdoor unit 1
in parallel by using the refrigerant pipe 6, to thereby form
the heat-source-side refrigerant circulation circuit A.
[0089] As described above, according to the air-con-
ditioning apparatus 0 of Embodiment 3, even in the air-
conditioning apparatus 0 of Embodiment 3 in which a
plurality of relay units 2 are provided and connected to
the outdoor unit 1 in parallel, communication can be per-
formed between units. Thus, the controls described in
Embodiment 1 and Embodiment 2 can be performed.

Embodiment 4

[0090] Fig. 8 is adiagram illustrating a configuration of
an air-conditioning apparatus 0 according to Embodi-
ment 4 of the present disclosure. In Fig. 8, the devices
denoted by the same reference symbols as those in Fig.
2 perform the same operations as those of Embodiment
1. In the air-conditioning apparatus 0 of Embodiment 4,
the devices of the relay unit 2 described in Embodiment
1 or Embodiment 2 are housed and integrated in the out-
door unit 1. Thus, in the air-conditioning apparatus 0 of
Embodiment 4, the outdoor unit 1 and the indoor units 3
are connected by the heat medium main pipes 5 and the
heat medium branch pipes 51. Because the outdoor unit
1 houses all the devices of heat-source-side refrigerant
circulation circuit A, the amount of the refrigerant can be
reduced. In addition, only connection of the outdoor unit
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1 and the indoor units 3 by pipes is required, piping work
can be facilitated. Furthermore, without providing the re-
lay unit 2 independently, the controls described in Em-
bodiment 1 and Embodiment 2 can be performed.

Embodiment 5

[0091] Fig. 9is adiagram illustrating a configuration of
an air-conditioning apparatus 0 according to Embodi-
ment 5 of the present disclosure. In Fig. 9, the devices
denoted by the same reference symbols as those in Fig.
2 perform the same operations as those of Embodiment
1. Asillustrated in Fig. 9, in the air-conditioning apparatus
0 of Embodiment 5, a flow control unit 4 including a plu-
rality of flow control devices 41 (flow control devices 41a
to 41c) are installed, in place of the indoor flow control
devices 32 installed in the indoor units 3. The flow control
unit 4 includes a flow adjustment control device 400. The
flow adjustment control device 400 can communicate
with controllers of other units. By providing the flow con-
trol unit 4 and consolidating a plurality of flow control de-
vices 41 in air-conditioning apparatus 0 of Embodiment
5, maintenance of the air-conditioning apparatus O can
be facilitated. Because the flow control unit 4 is config-
ured to be capable of communicating signals containing
various data, the air-conditioning apparatus 0 capable of
performing efficient operations can be provided also in
Embodiment 5.

Embodiment 6

[0092] Inthe embodiments described above, the relay
unit control device 200 determines whether or not to
change the temperature of the heat medium based on a
change in a temperature difference of the suction tem-
perature, which is the temperature of an indoor space,
however, the determination method is not limited thereto.
The determination for the temperature of the heat medi-
um may be performed based on, for example, a relation-
ship between a target temperature gradient and a tem-
perature difference of the suction temperature. Further-
more, the determination of the temperature of the heat
medium may be performed based on a heat quantity.

Reference Signs List

[0093] O air-conditioning apparatus 1 outdoor unit 2 re-
lay unit 3, 3a, 3b, 3cindoor unit 4 flow control unit 5 heat
medium main pipe 6 refrigerant pipe 10 compressor 11
refrigerant flow passage switching device 12 heat-
source-side heat exchanger 13 expansion device 14 ac-
cumulator 15 heat-source-side fan 16 first connection
pipe 17 second connection pipe 18a, 18b, 18c, 18d first
backflow prevention device 21, 21a, 21b heat medium
heat exchanger 22, 22a, 22b pump 23, 23a, 23b relay-
side expansion device 24, 24a, 24b opening and closing
device 25, 25a, 25b relay-side refrigerant flow passage
switching device 26, 26a, 26b, 26¢ first heat medium flow
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passage switching device 27, 27a, 27b, 27c second heat
medium flow passage switching device 28, 28a, 28b, 28¢c
heat medium flow control device 31,31 a, 31b, 31cindoor
heat exchanger 32, 32a, 32b, 32c indoor flow control de-
vice 33, 33a, 33b, 33c indoor-side fan 41, 41a, 41b, 41c
flow control device 51 heat medium branch pipe 100 out-
door unit control device 200 relay unit control device 210
control processing device 211 temperature gradient set-
ting processing unit 212 calculation processing unit 213
determination processing unit 214 heat-source-side con-
trol processing unit 220 memory device 230 clocking de-
vice 240 communication device 300, 300a, 300b, 300c
indoor unit control device 400 flow adjustment control
device 501 discharge temperature sensor 502 discharge
pressure sensor 503 outdoor temperature sensor 504,
504a, 504b first refrigerant temperature sensor 505,
505a, 505b second refrigerant temperature sensor 506,
5064, 506b heat-source-side refrigerant pressure sensor
511, 511a, 511b heat medium inflow port side tempera-
ture sensor 512, 512a, 512b heat medium outflow port
side temperature sensor 513, 513a, 513b, 513c indoor
inflow port side temperature sensor 514, 514a, 514b,
514c indoor outflow port side temperature sensor 515,
515a, 515b, 515c indoor temperature sensor 521, 521a,
521b, 521cindoor inflow side pressure sensor522, 522a,
522b, 522c indoor outflow side pressure sensor

Claims
1. An air-conditioning apparatus comprising:
a heat medium circulation circuit, in which

a pump configured to pressurize a heat me-
dium that contains water or brine, and trans-
fers heat,

an indoor heat exchanger configured to
cause heat exchange to be performed be-
tween an indoor air of an air-conditioned
space and the heat medium, and

a flow control device installed in corre-
spondence with the indoor heat exchanger
and configured to control a flow rate of the
heat medium passing through the indoor
heat exchanger

are connected by a pipe to circulate the heat
medium therein; and

a heat-source-side refrigerant circulation circuit,
in which

a compressor configured to compress a
heat-source-side refrigerant,
a heat-source-side heat exchanger config-
ured to cause heat exchange to be per-
formed between the heat-source-side re-
frigerant and an outdoor air,
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an expansion device configured to decom-
press the heat-source-side refrigerant, and
a heat medium heat exchanger configured
to cause heat exchange to be performed
between the heat-source-side refrigerant
and the heat medium

are connected by a pipe,

wherein a plurality of the indoor heat exchangers
are installed in respective indoor units, and
each of the indoor units includes a detection de-
vice configured to detect a physical quantity re-
lated to a heat quantity involved in heat ex-
change of the indoor heat exchanger and per-
forms communication by a signal containing da-
ta on detection of the detection device.

The air-conditioning apparatus of claim 1 further
comprising a controller,

wherein each of the indoor units further includes an
indoor temperature sensor configured to detect a
temperature of the indoor air, and

the controller is configured to set a target tempera-
ture gradient as a reference among target tempera-
ture gradients each of which is calculated from a set
temperature for the indoor air of each indoor unitand
a temperature of the indoor air thereof at start of op-
eration, and, based on the set target temperature
gradient, determine a temperature of the heat medi-
um flowing out from passing through the indoor heat
exchanger, and control the heat-source-side refrig-
erant circulation circuit so that the heat medium hav-
ing a determined temperature is obtained through
heat exchange.

The air-conditioning apparatus of claim 2, wherein
the controller controls a temperature of the heat me-
dium involved in heat exchange with the heat-
source-side refrigerant in the heat medium heat ex-
changer by controlling a temperature of the heat-
source-side refrigerant passing through the heat me-
dium heat exchanger, based on a temperature
change of the indoor air at a predetermined time in-
terval.

The air-conditioning apparatus of any one of claims
1to 3,

wherein the compressor and the heat-source-side
heat exchanger are installed in the outdoor unit, and
the heat medium heat exchanger and the pump are
installed in a relay unit configured to transfer heat
between the outdoor unit and the indoor unit.

The air-conditioning apparatus of claim 4, wherein a
plurality of the relay units are connected in parallel

to the outdoor unit by a pipe.

The air-conditioning apparatus of any one of claims
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1to 3, wherein a component of the heat-source-side
refrigerant circulation circuit and the pump are in-
stalled in the outdoor unit.

The air-conditioning apparatus of any one of claims
1 to 6, wherein the flow control device is installed in
the indoor unit.

The air-conditioning apparatus of any one of claims
1 to 6, wherein a plurality of the flow control devices
are installed in a flow control unit.
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