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(54) AIR CONDITIONING DEVICE

(57) An air-conditioning apparatus includes indoor
units 2a and 2b each housing two or more use side heat
exchangers 26, and performs a reheat dehumidification
operation mode in such a manner that low-temperature
low-pressure heat source-side refrigerant flows in part of
a plurality of intermediate heat exchangers 15a and 15b
so as to cool a heat medium, the cooled heat medium is
supplied to part of the use side heat exchangers 26
housed in the indoor unit 2a and 2b, and high-tempera-
ture high-pressure heat source-side refrigerant flows in
another part of the intermediate heat exchangers 15a
and 15b so as to heat a heat medium, and the heated
heat medium is supplied to another part of the use side
heat exchangers 26 housed in the indoor units 2a and 2b.
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Description

Technical Field

[0001] The present invention relates to an air-condi-
tioning apparatus to be applied to, for example, a multi-
air-conditioning apparatus for buildings.

Background Art

[0002] In a typical air-conditioning apparatus, one heat
source unit and one indoor unit are connected to each
other by a refrigerant pipe, and two heat exchangers are
connected to an indoor unit through flow rate control
valves so that a mixture of air cooled and dehumidified
by one of the heat exchangers and air heated by the other
heat exchanger is blown, that is, a reheat dehumidifica-
tion operation is performed (see, for example, Patent Lit-
erature 1).

Citation List

Patent Literature

[0003] Patent Literature 1: Japanese Unexamined Pat-
ent Application Publication No. 2002-89988 (Abstract,
Fig. 1)

Summary of Invention

Technical Problem

[0004] In the technique of Patent Literature 1, the re-
frigerant temperature significantly differs between an op-
eration period and a stop period in the indoor unit, and
the temperature and humidity of the indoor air greatly
varies in the reheat dehumidification operation disadvan-
tageously.
[0005] In the reheat dehumidification operation, it is
desirable to set the temperature of the indoor air or the
temperature and humidity of air blown from the indoor
unit at a desired target value(s).
[0006] The present invention provides an air-condition-
ing apparatus capable of suppressing variations in the
temperature and humidity of an indoor air in a reheat
dehumidification operation.
[0007] The present invention also provides an air-con-
ditioning apparatus capable of controlling the tempera-
ture of indoor air or the temperature and humidity of air
blown from an indoor unit in the reheat dehumidification
operation. Solution to Problem
[0008] An air-conditioning apparatus according to the
present invention includes: a refrigerant circuit in which
a compressor, a heat source side heat exchanger, a plu-
rality of expansion devices, refrigerant channels of a plu-
rality of intermediate heat exchangers, and a plurality of
refrigerant channel switching devices for switching circu-
lation channels are connected by refrigerant pipes so that

heat source-side refrigerant circulates therein; a heat me-
dium circuit in which a pump, a plurality of use side heat
exchangers, a heat medium channel switching device,
and heat medium channels of the intermediate heat ex-
changers are connected by heat medium pipes so that
a heat medium circulates therein; and an indoor unit
housing two or more of the plurality of use side heat ex-
changers, wherein a reheat dehumidification operation
mode is performed in such a manner that low-tempera-
ture low-pressure heat source-side refrigerant flows in
part of the plurality of intermediate heat exchangers so
as to cool the heat medium, and the cooled heat medium
is supplied to part of the use side heat exchangers
housed in the indoor unit, and high-temperature high-
pressure heat source-side refrigerant flows in another
part of the plurality of intermediate heat exchangers so
as to heat the heat medium, and the heated heat medium
is supplied to another part of the use side heat exchang-
ers housed in the indoor unit. Advantageous Effects of
Invention
[0009] According to the present invention, variations
in the temperature and humidity of indoor air can be sup-
pressed in a reheat dehumidification operation. Brief De-
scription of Drawings
[0010]

[Fig. 1] Fig. 1 schematically illustrates an installation
example of an air-conditioning apparatus according
to Embodiment of the present invention.
[Fig. 2] Fig. 2 illustrates an example refrigerant circuit
configuration of the air-conditioning apparatus of
Embodiment of the present invention.
[Fig. 3] Fig. 3 is a refrigerant circuit diagram showing
flow of refrigerant in a cooling-only operation mode
of the air-conditioning apparatus illustrated in Fig. 2.
[Fig. 4] Fig. 4 is a refrigerant circuit diagram showing
flow of refrigerant in a heating-only operation mode
of the air-conditioning apparatus illustrated in Fig. 2.
[Fig. 5] Fig. 5 is a refrigerant circuit diagram showing
flow of refrigerant in a cooling main operation mode
of the air-conditioning apparatus illustrated in Fig. 2.
[Fig. 6] Fig. 6 is a refrigerant circuit diagram showing
flow of refrigerant in a heating main operation mode
of the air-conditioning apparatus illustrated in Fig. 2.
[Fig. 7] Fig. 7 is a refrigerant circuit diagram showing
flow of refrigerant in a dehumidification reheat (cool-
ing main) operation mode of the air-conditioning ap-
paratus illustrated in Fig. 2.
[Fig. 8] Fig. 8 is a refrigerant circuit diagram showing
flow of refrigerant in a dehumidification reheat (heat-
ing main) operation mode of the air-conditioning ap-
paratus illustrated in Fig. 2.
[Fig. 9] Fig. 9 shows psychrometric charts for de-
scribing circulation amount control of a heat medium
in a reheat dehumidification operation mode accord-
ing to Embodiment of the present invention.
[Fig. 10] Fig. 10 shows psychrometric charts for de-
scribing circulation amount control of a heat medium
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in a reheat dehumidification operation mode accord-
ing to Embodiment of the present invention.
[Fig. 11] Fig. 11 is a flowchart showing switching op-
eration to the heat medium temperature control of
the air-conditioning apparatus according to Embod-
iment of the present invention.
[Fig. 12] Fig. 12 is a flowchart showing heat medium
temperature control of the air-conditioning apparatus
according to Embodiment of the present invention.
[Fig. 13] Fig. 13 is a flowchart showing a variation of
heat medium temperature control of the air-condi-
tioning apparatus according to Embodiment of the
present invention.

Description of Embodiments

Embodiment

[0011] Fig. 1 schematically illustrates an installation
example of an air-conditioning apparatus 100 according
to Embodiment of the present invention. Referring to Fig.
1, an installation example of the air-conditioning appara-
tus 100 will be described. The air-conditioning apparatus
100 includes a refrigeration cycle in which refrigerant cir-
culates, and also includes indoor units 2a and 2b each
of which can freely select a cooling mode, a heating
mode, or a dehumidification reheat mode, as an opera-
tion mode. The indoor unit 2b may be of a type that proc-
esses intake outdoor air. The air-conditioning apparatus
100 of this Embodiment includes a refrigerant circuit A
(see Fig. 2) using, as refrigerant, single refrigerant such
as R-22, R-32, or R-134a, a near-azeotropic refrigerant
mixture such as R-410A or R-404A, a zeotropic refriger-
ant mixture such as R-407C, refrigerant that includes a
double bond in its chemical formula and is regarded as
a refrigerant having a relatively low global warming po-
tential, such as CF3CF = CH2, and a mixture thereof, or
natural refrigerant such as CO2 or propane, and a heat
medium circuit B using water, for example, as a heat
medium.
[0012] The air-conditioning apparatus 100 of this Em-
bodiment employs a technique (an indirect technique)
that indirectly uses refrigerant (heat source-side refrig-
erant). Specifically, cooling energy or heating energy
stored in heat source-side refrigerant is transferred to a
refrigerant (hereinafter referred to as a heat medium) dif-
ferent from the heat source-side refrigerant so that an
air-conditioned space is cooled or heated with cooling
energy or heating energy stored in the heat medium. After
dehumidification by the cooling function, heating is per-
formed, thereby performing dehumidification reheat.
[0013] As illustrated in Fig. 1, the air-conditioning ap-
paratus 100 of this Embodiment includes one outdoor
unit 1 as a heat source unit, a plurality of indoor units 2,
and a heat medium relay unit 3 interposed between the
outdoor unit 1 and the indoor units 2. The heat medium
relay unit 3 exchanges heat between the heat source-
side refrigerant and the heat medium. The outdoor unit

1 is connected to the heat medium relay unit 3 by refrig-
erant pipes 4 for allowing the heat source-side refrigerant
to circulate. The heat medium relay unit 3 is connected
to the indoor units 2 by pipes (heat medium pipes) 5 for
allowing the heat medium to circulate. Cooling energy or
heating energy generated by the outdoor unit 1 is sent
to the indoor units 2 through the heat medium relay unit 3.
[0014] The outdoor unit 1 is generally disposed in an
outdoor space 6 that is a space (e.g., a rooftop) outside
a structure 9 such as a building, and supplies cooling
energy or heating energy to the indoor units 2 through
the heat medium relay unit 3.
[0015] The indoor units 2 are disposed at locations
such that the indoor units 2 can supply cooling air or
heating air to an interior space 7 that is a space (e.g., a
room) inside the structure 9, and supply cooling air or
heating air to the interior space 7 to be an air-conditioned
space.
[0016] The heat medium relay unit 3 is placed in a
housing different from the outdoor unit 1 and the indoor
units 2, and is disposed at a location different from the
outdoor space 6 and the interior space 7. The heat me-
dium relay unit 3 is connected to the outdoor unit 1
through the refrigerant pipes 4 and to the indoor units 2
through the pipes 5 so as to transmit cooling energy or
heating energy from the outdoor unit 1 to the indoor units
2.
[0017] As illustrated in Fig. 1, in the air-conditioning
apparatus 100 of this Embodiment, the outdoor unit 1
and the heat medium relay unit 3 are connected to each
other through two refrigerant pipes 4, and the heat me-
dium relay unit 3 is connected to each of the indoor units
2a and 2b through four pipes 5. In this manner, in the air-
conditioning apparatus 100 of Embodiment 1, the units
(i.e., the outdoor unit 1, the indoor units 2, and the heat
medium relay unit 3) are connected to one another
through the refrigerant pipes 4 and 5, thereby simplifying
the construction.
[0018] In the example illustrated in Fig. 1, the heat me-
dium relay unit 3 is installed in a space (e.g., a space
such as a space above a ceiling in the structure 9, here-
inafter simply hereinafter referred to as a space 8) that
is inside the structure 9 but is different from the interior
space 7. The heat medium relay unit 3 may be installed
in, for example, a common space including an elevator
or other equipment. In the example illustrated in Fig. 1,
the indoor units 2 are of a ceiling concealed type, but the
present invention is not limited to this type. The air-con-
ditioning apparatus 100 may be of any type such as a
ceiling cassette type, a ceiling suspension type as long
as the air-conditioning apparatus 100 can blow heating
air or cooling air to the interior space 7 directly or through
a duct, for example. Further, the ai-conditioning appara-
tus 100 may take in outdoor air.
[0019] The heat medium relay unit 3 may be disposed
near the outdoor unit 1. However, it should be noted that
if the distance from the heat medium relay unit 3 to the
indoor units 2 is excessively long, power to convey the
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heat medium is significantly large, and thus, the energy
saving effect decreases.
[0020] Fig. 2 illustrates an example refrigerant circuit
configuration of the air-conditioning apparatus 100 of
Embodiment of the present invention.
[0021] As illustrated in Fig. 2, the outdoor unit 1 and
the heat medium relay unit 3 are connected to each other
by the refrigerant pipes 4 through an intermediate heat
exchanger 15a and an intermediate heat exchanger 15b
included in the heat medium relay unit 3. The heat me-
dium relay unit 3 is connected to the indoor units 2 by
the pipes 5. The refrigerant pipes 4 will be described in
detail later.

[Outdoor Unit 1]

[0022] The outdoor unit 1 includes a compressor 10
that compresses refrigerant, a first refrigerant channel
switching device 11 of, for example, a four-way valve, a
heat source side heat exchanger 12 operating as an
evaporator or a condenser, and an accumulator 19 that
stores surplus refrigerant. These components are con-
nected to the refrigerant pipes 4.
[0023] The outdoor unit 1 includes a first connection
pipe 4a, a second connection pipe 4b, a check valve 13a,
a check valve 13b, a check valve 13c, and a check valve
13d. The first connection pipe 4a, the second connection
pipe 4b, the check valve 13a, the check valve 13b, the
check valve 13c, and the check valve 13d enable flow of
heat source-side refrigerant into the heat medium relay
unit 3 to be in one direction, irrespective of an operation
required by the indoor units 2.
[0024] The compressor 10 sucks heat source-side re-
frigerant, compresses the heat source-side refrigerant
into a high-temperature, high-pressure state, and may
be, for example, an inverter compressor whose capacity
can be controlled.
[0025] The first refrigerant channel switching device
11 switches the heat source-side refrigerant between a
flow in a heating operation mode (a heating-only opera-
tion mode and a heating main operation mode) and a
flow in a cooling operation mode (a cooling-only opera-
tion mode and a cooling main operation mode).
[0026] The heat source side heat exchanger 12 oper-
ates as an evaporator in the heating operation, operates
as a condenser in the cooling operation, and exchanges
heat between air supplied from an air-sending device
such as a fan (not shown) and the heat source-side re-
frigerant.
[0027] The accumulator 19 is disposed at a suction
side of the compressor 10. A second pressure sensor 37
and a third pressure sensor 38 that are pressure detec-
tors are provided at the upstream and downstream sides
of the compressor 10 so as to calculate the flow rate of
refrigerant from the compressor 10 based on the rotation
speed of the compressor 10 and values detected by the
second pressure sensor 37 and the third pressure sensor
38.

[Indoor Unit 2]

[0028] Each of the indoor units 2 includes two use side
heat exchangers 26. In the example illustrated in Fig. 2,
two indoor units 2 are connected to the heat medium
relay unit 3. The two indoor units 2 include an indoor unit
2a and an indoor unit 2b that are disposed in this order
from the bottom in the drawing sheet. The number of the
connected indoor units 2 is not limited to two. The indoor
unit 2a is of an indoor air suction type that sucks indoor
air, performs air-conditioning on the air, and blows out
the air-conditioned air into the room. The indoor unit 2a
includes a use side heat exchanger 26a and a use side
heat exchanger 26b. The indoor unit 2b is of an outdoor
air suction type that takes outdoor air, performs air-con-
ditioning on the air, and blows out the air-conditioned air
into the room. The indoor unit 2b includes a use side heat
exchanger 26c and a use side heat exchanger 26d. The
use side heat exchanger 26a and the use side heat ex-
changer 26c perform cooling or dehumidification. The
use side heat exchanger 26b and the use side heat ex-
changer 26d perform heating or a reheat heating opera-
tion.
[0029] The use side heat exchangers 26 are connected
to a heat medium flow control device 25 and a second
heat medium channel switching device 23 of the heat
medium relay unit 3 through the pipes 5. The use side
heat exchangers 26 exchange heat between air supplied
from an air-sending device such as a fan and a heat me-
dium, and generates heating air or cooling air to be sup-
plied to the interior space 7, while controlling humidity.
[0030] The indoor unit 2a of the indoor air suction type
includes a sucked air temperature sensor 39 for detecting
the temperature of indoor air sucked into the indoor unit
2a and a sucked air humidity sensor 40 for detecting the
humidity of indoor air. The indoor unit 2b of the outdoor
air suction type includes a blown air temperature sensor
41 for detecting the temperature of air blowing from the
indoor unit 2b and a blown air humidity sensor 42 for
detecting the humidity of air blowing from the indoor unit
2b.

[Heat Medium Relay Unit 3]

[0031] The heat medium relay unit 3 includes two in-
termediate heat exchangers 15a and 15b for exchanging
heat between refrigerant and the heat medium, two ex-
pansion devices 16a and 16b for reducing the pressure
of the refrigerant, two opening/closing devices 17a and
17b for opening and closing channels in the refrigerant
pipes 4, two second refrigerant channel switching devic-
es 18a and 18b for switching refrigerant channels, two
pumps 21 a and 12b for circulating the heat medium, four
first heat medium channel switching devices 22a to 22d
connected to one side of the pipes 5, four second heat
medium channel switching devices 23a to 23d connected
to the other side of the pipes 5, and four heat medium
flow control devices 25a to 25d connected to the side of
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the pipes 5 to which the first heat medium channel switch-
ing devices 22 are connected.
[0032] The two intermediate heat exchangers 15a and
15b (also collectively referred to as the intermediate heat
exchangers 15) serve as condensers (radiators) or evap-
orators, exchange heat between the heat source-side
refrigerant and the heat medium, and transfer cooling
energy or heating energy generated in the outdoor unit
1 and stored in the heat source-side refrigerant to the
heat medium. The intermediate heat exchanger 15a is
disposed between the expansion device 16a and the sec-
ond refrigerant channel switching device 18a in the re-
frigerant circuit A, and is used for cooling the heat medium
in a cooling and heating mixed operation mode. The in-
termediate heat exchanger 15b is disposed between the
expansion device 16b and the second refrigerant channel
switching device 18b in the refrigerant circuit A, and is
used for heating the heat medium in a cooling and heating
mixed operation mode.
[0033] The two expansion devices 16a and 16b (also
collectively referred to as the expansion devices 16) func-
tion as pressure reducing valves or expansion valves,
and reduce the pressure of the heat source-side refrig-
erant so as to expand the heat source-side refrigerant.
The expansion device 16a is disposed upstream of the
intermediate heat exchanger 15a with regard to the flow
of the heat source-side refrigerant in the cooling-only op-
eration mode. The expansion device 16b is disposed up-
stream of the intermediate heat exchanger 15b with re-
gard to the flow of the heat source-side refrigerant in the
cooling-only operation mode. The two expansion devices
16 are preferably components having variable opening
degrees, such as electronic expansion valves.
[0034] The opening/closing devices 17a and 17b are
two-way valves, for example, and are used to open and
close the refrigerant pipes 4.
[0035] The two second refrigerant channel switching
devices 18a and 18b (also collectively referred to as the
second refrigerant channel switching devices 18) are
four-way valves, for example, and switch the flow of the
heat source-side refrigerant in accordance with the op-
eration mode. The second refrigerant channel switching
device 18a is disposed downstream of the intermediate
heat exchanger 15a with regard to the flow of the heat
source-side refrigerant in the cooling-only operation
mode. The second refrigerant channel switching device
18b is disposed downstream of the intermediate heat ex-
changer 15b with regard to the flow of the heat source-
side refrigerant in the cooling-only operation mode.
[0036] The two pumps 21 a and 21 b (also collectively
referred to as the pumps 21) cause a heat medium in the
pipes 5 to circulate. The pump 21 a is disposed to the
pipe 5 between the intermediate heat exchanger 15a and
the second heat medium channel switching device 23.
The pump 21 b is disposed to the pipe 5 between the
intermediate heat exchanger 15b and the second heat
medium channel switching device 23. The two pumps 21
can be pumps whose capacities can be controlled, for

example. The pump 21 a may be disposed to the pipe 5
between the intermediate heat exchanger 15a and the
first heat medium channel switching device 22. The pump
21 b may be disposed to the pipe 5 between the inter-
mediate heat exchanger 15b and the first heat medium
channel switching device 22.
[0037] The four first heat medium channel switching
devices 22a to 22d (also collectively referred to as the
first heat medium channel switching devices 22) are
three-way valves, for example, and switch channels of
the heat medium. The number (four in this example) of
the first heat medium channel switching devices 22 is
twice the number of the indoor units 2a and 2b. One of
the three ports of each of the first heat medium channel
switching devices 22 is connected to the intermediate
heat exchanger 15a, another port is connected to the
intermediate heat exchanger 15b, and the other port is
connected to the heat medium flow control device 25.
The first heat medium channel switching devices 22 are
disposed at the outlet side of the heat medium channel
of the use side heat exchanger 26a. The first heat medi-
um channel switching devices are designated as 22a,
22b, 22c, and 22d from the bottom of the drawing sheet,
in correspondence with the use side heat exchanger 26a
and the use side heat exchanger 26b of the indoor unit
2a and the use side heat exchanger 26c and the use side
heat exchanger 26d of the indoor unit 2b, respectively.
Although the first heat medium channel switching devices
22a, 22b, 22c, and 22d are disposed in the heat medium
relay unit 3 in the illustration, but a larger number of first
heat medium channel switching devices may be provid-
ed.
[0038] The four second heat medium channel switch-
ing devices 23a to 23d (also collectively referred to as
the second heat medium channel switching devices 23)
are three-way valves, for example, and switch channels
of the heat medium. The number (four in this example)
of the second heat medium channel switching devices
23 is selected in accordance with the number of the in-
door units 2. One of the three ports of each of the second
heat medium channel switching devices 23 is connected
to the intermediate heat exchanger 15a, another port is
connected to the intermediate heat exchanger 15b, and
the other port is connected to the use side heat exchanger
(or the heat recovery heat exchanger) 26. The second
heat medium channel switching devices 23 are disposed
at the inlet side of the heat medium channels of the use
side heat exchangers (or the heat recovery heat ex-
changers) 26. The second heat medium channel switch-
ing devices are designated as 23a, 23b, 23c, and 23d
from the bottom of the drawing sheet, in correspondence
with the use side heat exchanger 26a and the use side
heat exchanger 26b of the indoor unit 2a and the use
side heat exchanger 26c and the use side heat exchanger
26d of the indoor unit 2b. The second heat medium chan-
nel switching devices 23a, 23b, 23c, and 23d are provid-
ed in the heat medium relay unit 3, and a larger number
of second heat medium channel switching devices may
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be provided.
[0039] The four heat medium flow control devices 25a
to 25d (also collectively referred to as the heat medium
flow control devices 25) are two-way valves whose open-
ing areas can be controlled, for example, to adjust the
flow rate of the heat medium flowing in the pipes 5. The
number (four in this example) of the heat medium flow
control devices 25 is selected in accordance with the
number of the indoor units 2. The heat medium flow con-
trol devices 25 are connected to the use side heat ex-
changers 26 at one side and to the first heat medium
channel switching device 22 at the other side. The heat
medium flow control devices 25 are disposed at the outlet
sides of the heat medium channels of the use side heat
exchangers (or the heat recovery heat exchangers) 26.
The heat medium flow control devices are designated as
25a, 25b, 25c, and 25d from the bottom of the drawing
sheet, in correspondence with the use side heat ex-
changer 26a and the use side heat exchanger 26b of the
indoor unit 2a and the use side heat exchanger 26c and
the use side heat exchanger 26d of the indoor unit 2b.
The heat medium flow control devices 25a, 25b, 25c, and
25d are provided in the heat medium relay unit 3, and a
larger number of heat medium flow control devices may
be provided.
[0040] The heat medium flow control devices 25 may
be disposed at the inlet sides of the heat medium chan-
nels of the use side heat exchangers 26.
[0041] The heat medium relay unit 3 includes various
detection means (e.g., two first temperature sensors 31
a and 31 b, four second temperature sensors 34a to 34d,
four third temperature sensors 35a to 35d, a fourth tem-
perature sensor 50, and a first pressure sensor 36). In-
formation (e.g., temperature information and pressure in-
formation) detected by these detection means is sent to
a controller that integrally controls the air-conditioning
apparatus 100, and is used for controlling the driving fre-
quency of the compressor 10, the rotation speeds of air-
sending devices disposed near the heat source side heat
exchangers 12 and the use side heat exchangers (or the
heat recovery heat exchangers) 26, switching of the first
refrigerant channel switching device 11, the driving fre-
quencies of the pumps 21, switching of the second re-
frigerant channel switching device 18, and switching of
the channel of the heat medium, for example.
[0042] The controller (not shown) is, for example, a
microcomputer, and calculates an evaporating temper-
ature, a condensing temperature, a saturation tempera-
ture, the degree of superheat, and the degree of subcool-
ing, based on computation results of an arithmetic unit
52. Based on results of these calculations, the controller
controls the opening degree of the expansion device 16,
the rotation speed of the compressor 10, and the speed
(including ON/OFF) of fans of the heat source side heat
exchanger 12 and the use side heat exchangers 26 to
maximize performance of the air-conditioning apparatus
100. In addition, based on detection information obtained
by the detection means and an instruction from a remote

controller, the controller controls the driving frequency of
the compressor 10, the rotation speed (including
ON/OFF) of the air-sending device, switching of the first
refrigerant channel switching device 11, driving of the
pumps 21, the opening degree of the expansion devices
16, opening/closing of the opening/closing devices 17,
switching of the second refrigerant channel switching de-
vices 18, switching of the first heat medium channel
switching devices 22, switching of the second heat me-
dium channel switching devices 23, and the opening de-
gree of the heat medium flow control devices 25, for ex-
ample. That is, the controller integrally controls the de-
vices to perform operation modes described later. The
outdoor unit 1 also includes a controller that controls an
actuator of the outdoor unit 1 based on information trans-
mitted from the controller of the heat medium relay unit
3. The controller of the heat medium relay unit 3 is dif-
ferent from the arithmetic unit 57 in this example, but may
be identical to the arithmetic unit 57.
[0043] The two first temperature sensors 31 a and 31
b (also collectively referred to as the first temperature
sensors 31) detect the temperature of the heat medium
that has flowed from the intermediate heat exchangers
15, that is, the heat medium at the outlet of the interme-
diate heat exchangers 15, and are preferably thermistors,
for example. The first temperature sensor 31 a is dis-
posed to the pipe 5 at the inlet of the pump 21 a. The first
temperature sensor 31 b is disposed to the pipe 5 at the
inlet of the pump 21 b.
[0044] The four second temperature sensors 34a to
34d (also collectively referred to as the second temper-
ature sensors 34) are disposed between the first heat
medium channel switching devices 22 and the heat me-
dium flow control devices 25, detect the temperature of
the heat medium that has flowed from the use side heat
exchangers 26, and are preferably thermistors, for ex-
ample. The number (four in this example) of the second
temperature sensors 34 is selected in accordance with
the number of the indoor units 2. The second temperature
sensors are designated as 34a, 34b, 34c, and 34d from
the bottom of the drawing sheet, in correspondence with
the use side heat exchanger 26a and the use side heat
exchanger 26b of the indoor unit 2a and the use side
heat exchanger 26c and the use side heat exchanger
26d of the indoor unit 2b.
[0045] The four third temperature sensors 35a to 35d
(also collectively referred to as the third temperature sen-
sors 35) are disposed at the inlet or outlet sides of the
heat source-side refrigerant of the intermediate heat ex-
changers 15, detect the temperatures of heat source-
side refrigerant flowing into the intermediate heat ex-
changers 15 or heat source-side refrigerant that has
flowed from the intermediate heat exchangers 15, and
are preferably thermistors, for example. The third tem-
perature sensor 35a is disposed between the intermedi-
ate heat exchanger 15a and the second refrigerant chan-
nel switching device 18a. The third temperature sensor
35b is disposed between the intermediate heat exchang-
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er 15a and the expansion device 16a. The third temper-
ature sensor 35c is disposed between the intermediate
heat exchanger 15b and the second refrigerant channel
switching device 18b. The third temperature sensor 35d
is disposed between the intermediate heat exchanger
15b and the expansion device 16b.
[0046] The fourth temperature sensor 50 is configured
to obtain temperature information for use in calculating
an evaporating temperature and a dewpoint tempera-
ture, and is disposed between the expansion device 16a
and the expansion device 16b.
[0047] The pipes 5 that allow the heat medium to cir-
culate are composed of pipes connected to the interme-
diate heat exchanger 15a and pipes connected to the
intermediate heat exchanger 15b. The pipes 5 are
branched into parts (four parts in this example) twice as
many as the number of the indoor units 2 connected to
the heat medium relay unit 3. The pipes 5 are connected
to the first heat medium channel switching devices 22
and the second heat medium channel switching devices
23. It is determined whether the heat medium from the
intermediate heat exchanger 15a is caused to flow into
the use side heat exchangers 26 or the heat medium
from the intermediate heat exchanger 15b is caused to
flow into the use side heat exchangers 26, by controlling
the first heat medium channel switching devices 22 and
the second heat medium channel switching devices 23.

[Operation Mode]

[0048] In the air-conditioning apparatus 100, the refrig-
erant circuit A is constituted by connecting, through the
refrigerant pipes 4, the compressor 10, the first refriger-
ant channel switching device 11, the heat source side
heat exchanger 12, the opening/closing devices 17, the
second refrigerant channel switching devices 18, the re-
frigerant channel of the intermediate heat exchanger 15a,
the expansion devices 16, and the accumulator 19. In
addition, the heat medium circuit B is constituted by con-
necting, through the pipes 5, the heat medium channel
of the intermediate heat exchanger 15a, the pumps 21,
the first heat medium channel switching devices 22, the
heat medium flow control devices 25, the use side heat
exchangers 26, and the second heat medium channel
switching devices 23. That is, the intermediate heat ex-
changers 15 are individually connected to the use side
heat exchangers 26 in parallel, and thereby, the heat
medium circuit B has a plurality of systems. In this Em-
bodiment, the use side heat exchangers 26 are divided
into the use side heat exchangers 26a and 26c dedicated
to cooling or dehumidification and the use side heat ex-
changers 26b and 26d for heating or reheat heating, de-
pending on their purposes.
[0049] Thus, in the air-conditioning apparatus 100, the
outdoor unit 1 and the heat medium relay unit 3 are con-
nected to each other through the intermediate heat ex-
changer 15a and the intermediate heat exchanger 15b
provided in the heat medium relay unit 3, and the heat

medium relay unit 3 and the indoor units 2 are connected
to each other through the intermediate heat exchanger
15a and the intermediate heat exchanger 15b. That is,
in the air-conditioning apparatus 100, the intermediate
heat exchanger 15a and the intermediate heat exchanger
15b exchange heat between the heat source-side refrig-
erant circulating in the refrigerant circuit A and the heat
medium circulating in the heat medium circuit B.
[0050] Operation modes of the air-conditioning appa-
ratus 100 will now be described. The air-conditioning ap-
paratus 100 is configured such that the indoor units 2
can perform a cooling operation, a heating operation, or
a dehumidification reheat operation, based on instruc-
tions from the indoor units 2. That is, in the air-condition-
ing apparatus 100, all the indoor units 2 are allowed to
perform the same operation and also to perform different
operations and to additionally perform a dehumidification
reheat operation.
[0051] Operation modes of the air-conditioning appa-
ratus 100 include: a cooling-only operation mode in which
all the driven indoor units 2 perform a cooling operation;
a heating-only operation mode in which all the driven
indoor units 2 perform a heating operation; a cooling main
operation mode as a cooling and heating mixed operation
mode in which a cooling load is larger than a heating
load; and a heating main operation mode as a cooling
and heating mixed operation mode in which the heating
load is larger than the cooling load. The air-conditioning
apparatus 100 can also perform a dehumidification re-
heat operation (cooling main) in the same operating state
as that in the cooling main operation mode and a dehu-
midification reheat operation (heating main) in the same
operating state as that in the heating main operation
mode. The operation modes will now be described in
relation to the flow of the heat source-side refrigerant and
the flow of the heat medium.

[Cooling-only Operation Mode]

[0052] Fig. 3 is a refrigerant circuit diagram showing
flow of refrigerant in the cooling-only operation mode of
the air-conditioning apparatus 100 illustrated in Fig. 2.
Referring to Fig. 3, the cooling-only operation mode in a
case where the indoor unit 2a and the indoor unit 2b
generate cooling loads will be described as an example.
In Fig. 3, pipes in which refrigerant (heat source-side re-
frigerant and a heat medium) flows are indicated by bold
lines. In addition, in Fig. 3, the flow direction of the heat
source-side refrigerant is indicated by solid arrows, and
the flow direction of the heat medium is indicated by
dashed arrows.
[0053] In the case of the cooling-only operation mode
shown in Fig. 3, in the outdoor unit 1, the first refrigerant
channel switching device 11 is switched such that the
heat source-side refrigerant discharged from the com-
pressor 10 flows into the heat source side heat exchanger
12. In the heat medium relay unit 3, the pump 21 a and
the pump 21 b are driven, the heat medium flow control
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devices 25a and 25c are opened, and the heat medium
flow control devices 25b and 25d are closed so that the
heat medium circulates between each of the intermediate
heat exchanger 15a and the intermediate heat exchanger
15b and the use side heat exchangers 26a and 26c.
[0054] First, flow of the heat source-side refrigerant in
the refrigerant circuit A will be described.
[0055] Low-temperature low-pressure refrigerant is
compressed by the compressor 10, becomes high-tem-
perature high-pressure gas refrigerant, and is dis-
charged. The high-temperature high-pressure gas refrig-
erant discharged from the compressor 10 flows into the
heat source side heat exchanger 12 through the first re-
frigerant channel switching device 11. The refrigerant
then becomes high-temperature liquid refrigerant while
transferring heat to the outdoor air via the heat source
side heat exchanger 12. The high-pressure refrigerant
from the heat source side heat exchanger 12 flows out
of the outdoor unit 1 through the check valve 13a and
enters the heat medium relay unit 3 through the refriger-
ant pipes 4. The high-pressure refrigerant that has en-
tered the heat medium relay unit 3 branches after passing
through the opening/closing device 17a, is expanded in
the expansion device 16a and the expansion device 16b,
and becomes low-temperature low-pressure two-phase
refrigerant. The opening/closing device 17b is closed.
[0056] The two-phase refrigerant flows into each of the
intermediate heat exchanger 15a and the intermediate
heat exchanger 15b, each serving as an evaporator, and
receives heat from the heat medium circulating in the
heat medium circuit B, and thereby, becomes low-tem-
perature low-pressure gas refrigerant while cooling the
heat medium. The gas refrigerant that has flowed out of
the intermediate heat exchanger 15a and the intermedi-
ate heat exchanger 15b flows out of the heat medium
relay unit 3 through the second refrigerant channel
switching device 18a and the second refrigerant channel
switching device 18b, and flows into the outdoor unit 1
again through the refrigerant pipes 4. The refrigerant that
has flowed into the outdoor unit 1 passes through the
check valve 13d and is sucked into the compressor 10
again through the first refrigerant channel switching de-
vice 11 and the accumulator 19.
[0057] At this time, the second refrigerant channel
switching device 18a and the second refrigerant channel
switching device 18b communicate with low-pressure
pipes. The opening degree of the expansion device 16a
is controlled such that superheat (the degree of super-
heating) obtained as a difference between the tempera-
ture detected by the third temperature sensor 35a and
the temperature detected by the third temperature sensor
35b is constant. Similarly, the opening degree of the ex-
pansion device 16b is controlled such that superheat ob-
tained as a difference between the temperature detected
by the third temperature sensor 35c and the temperature
detected by the third temperature sensor 35d is constant.
[0058] A flow of the heat medium in the heat medium
circuit B will now be described.

[0059] In the cooling-only operation mode, cooling en-
ergy of the heat source-side refrigerant is transferred to
the heat medium in both of the intermediate heat ex-
changer 15a and the intermediate heat exchanger 15b,
and the cooled heat medium is caused to move in the
pipes 5 by the pump 21 a and the pump 21 b. The heat
medium that has been pressurized by the pump 21 a and
the pump 21 b and flowed out enters the use side heat
exchanger 26a and the use side heat exchanger 26c
through the second heat medium channel switching de-
vice 23a and the second heat medium channel switching
device 23c. The heat medium receives heat from the in-
door air in the use side heat exchanger 26a and the use
side heat exchanger 26c, thereby cooling the interior
space 7.
[0060] Thereafter, the heat medium flows out of the
use side heat exchanger 26a and the use side heat ex-
changer 26c, and enters the heat medium flow control
device 25a and the heat medium flow control device 25c.
At this time, action of the heat medium flow control device
25a and the heat medium flow control device 25c controls
the flow rate of the heat medium to a flow rate necessary
for generating an air-conditioning load required in the
room, and the resulting heat medium flows into the use
side heat exchanger 26a and the use side heat exchang-
er 26c. The heat medium that has flowed out of the heat
medium flow control device 25a and the heat medium
flow control device 25c flows into the intermediate heat
exchanger 15a and the intermediate heat exchanger 15b
through the first heat medium channel switching device
22a and the first heat medium channel switching device
22c, and is sucked into the pump 21 a and the pump 21
b again.
[0061] In the pipes 5 of the use side heat exchangers
26a and 26c, the heat medium flows in the direction from
the second heat medium channel switching devices 23
to the first heat medium channel switching devices 22 by
way of the heat medium flow control devices 25. The air-
conditioning load required in the interior space 7 can be
obtained by controlling the temperature detected by the
first temperature sensor 31 a or the difference between
the temperature detected by the first temperature sensor
31 b and the temperature detected by the second tem-
perature sensor 34a or 34c as a target value. As the outlet
temperature of the intermediate heat exchangers 15, any
one of the temperature of the first temperature sensor 31
a or the temperature of the first temperature sensor 31
b may be used, or an average temperature of these tem-
peratures may be used. At this time, the first heat medium
channel switching devices 22 and the second heat me-
dium channel switching devices 23 have intermediate
opening degrees so as to obtain channels allowing the
heat medium to flow toward both the intermediate heat
exchanger 15a and the intermediate heat exchanger 15b.
[0062] In performing an operation in the cooling-only
operation mode, the heat medium does not need to flow
into the use side heat exchangers 26 (including a thermo-
off) without thermal loads, and thus, the channel is closed
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by the heat medium flow control devices 25 so that the
heat medium does not flow into the use side heat ex-
changers 26. In Fig. 3, since the use side heat exchang-
ers 26a and 26c have thermal loads, the heat medium
flows therein. On the other hand, since the use side heat
exchangers 26b and 26d dedicated to heating or reheat
heating do not operate, the corresponding heat medium
flow control devices 25b and 25d are fully closed. In a
case where the use side heat exchangers 26b and 26d
are used for cooling, the heat medium flow control de-
vices 25 are opened so that the heat medium circulates
therein.
[0063] The refrigerant in the fourth temperature sensor
50 is liquid refrigerant, and based on temperature infor-
mation of this refrigerant, the arithmetic unit 52 calculates
a liquid inlet enthalpy. The third temperature sensor 35d
detects the temperature of the low-pressure two-phase
state, and based on this temperature information, the
arithmetic unit 52 calculates a saturated liquid enthalpy
and a saturated gas enthalpy. Based on the information,
an evaporating temperature and a dewpoint temperature
are obtained with a method described later.

[Heating-only Operation Mode]

[0064] Fig. 4 is a refrigerant circuit diagram showing
flow of refrigerant in the heating-only operation mode of
the air-conditioning apparatus 100 illustrated in Fig. 2.
Referring to Fig. 4, the heating-only operation mode in a
case where the indoor unit 2a and the indoor unit 2b
generate heating loads will be described as an example.
In Fig. 4, pipes in which refrigerant flows are indicated
by bold lines. In addition, in Fig. 4, the flow direction of
the heat source-side refrigerant is indicated by solid ar-
rows, and the flow direction of the heat medium is indi-
cated by dashed arrows.
[0065] In the case of the heating-only operation mode
shown in Fig. 4, in the outdoor unit 1, the first refrigerant
channel switching device 11 is switched such that the
heat source-side refrigerant discharged from the com-
pressor 10 flows into the heat medium relay unit 3 without
passing through the heat source side heat exchanger 12.
In the heat medium relay unit 3, the pump 21 a and the
pump 21 b are driven, the heat medium flow control de-
vices 25b and 25d are opened, and the heat medium flow
control devices 25a and 25c are closed so that the heat
medium circulates between each of the intermediate heat
exchanger 15a and the intermediate heat exchanger 15b
and the use side heat exchangers 26b and 26d.
[0066] First, a flow of the heat source-side refrigerant
in the refrigerant circuit A will be described.
[0067] Low-temperature low-pressure refrigerant is
compressed by the compressor 10, becomes high-tem-
perature high-pressure gas refrigerant, and is dis-
charged. The high-temperature high-pressure gas refrig-
erant discharged from the compressor 10 flows out of
the outdoor unit 1 through the first refrigerant channel
switching device 11 and the check valve 13b. The high-

temperature high-pressure gas refrigerant that has
flowed out of the outdoor unit 1 enters the heat medium
relay unit 3 through the refrigerant pipes 4. The high-
temperature high-pressure gas refrigerant that has en-
tered the heat medium relay unit 3 branches, and flows
into the intermediate heat exchanger 15a and the inter-
mediate heat exchanger 15b through the second refrig-
erant channel switching device 18a and the second re-
frigerant channel switching device 18b, respectively.
[0068] The high-temperature high-pressure gas refrig-
erant that has flowed into the intermediate heat exchang-
er 15a and the intermediate heat exchanger 15b be-
comes high-temperature liquid refrigerant while transfer-
ring heat to the heat medium circulating in the heat me-
dium circuit B. The liquid refrigerant that has flowed out
of the intermediate heat exchanger 15a and the interme-
diate heat exchanger 15b is expanded in the expansion
device 16a and the expansion device 16b, and becomes
low-temperature low-pressure two-phase refrigerant.
This two-phase refrigerant flows out of the heat medium
relay unit 3 through the opening/closing device 17b, and
enters the outdoor unit 1 again through the refrigerant
pipes 4. The opening/closing device 17a is closed.
[0069] The refrigerant that has entered the outdoor unit
1 passes through the check valve 13c and flows into the
heat source side heat exchanger 12 serving as an evap-
orator. The refrigerant that has entered the heat source
side heat exchanger 12 then absorbs heat from the out-
door air in the heat source side heat exchanger 12, and
becomes low-temperature low-pressure gas refrigerant.
The low-temperature low-pressure gas refrigerant that
has flowed out of the heat source side heat exchanger
12 is sucked into the compressor 10 again through the
first refrigerant channel switching device 11 and the ac-
cumulator 19.
[0070] At this time, the second refrigerant channel
switching device 18a and the second refrigerant channel
switching device 18b communicate with high-pressure
pipes. The opening degree of the expansion device 16a
is controlled such that subcool (the degree of subcooling)
obtained as a difference between a value converted into
a saturation temperature from the pressure detected by
the first pressure sensor 36 and the temperature detected
by the third temperature sensor 35b is constant. Similarly,
the opening degree of the expansion device 16b is con-
trolled such that subcool obtained as a difference be-
tween a value converted into a saturation temperature
from the pressure detected by the first pressure sensor
36 and the temperature detected by the third temperature
sensor 35d is constant. In a case where the temperature
at an intermediate location of the intermediate heat ex-
changers 15 can be measured, the temperature at this
intermediate location may be used instead of the value
obtained by the first pressure sensor 36. In this case, the
system can be configured at low cost.
[0071] A flow of the heat medium in the heat medium
circuit B will now be described.
[0072] In the heating-only operation mode, heating en-
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ergy of the heat source-side refrigerant is transferred to
the heat medium in both of the intermediate heat ex-
changer 15a and the intermediate heat exchanger 15b,
and the heated heat medium is caused to move in the
pipes 5 by the pump 21 a and the pump 21 b. The heat
medium that has been pressurized by the pump 21 a and
the pump 21 b and flowed out enters the use side heat
exchanger 26b and the use side heat exchanger 26d
through the second heat medium channel switching de-
vice 23b and the second heat medium channel switching
device 23d. The heat medium transfers heat to the indoor
air in the use side heat exchanger 26b and the use side
heat exchanger 26d, thereby heating the interior space 7.
[0073] Thereafter, the heat medium flows out of the
use side heat exchanger 26b and the use side heat ex-
changer 26d, and flows into the heat medium flow control
device 25b and the heat medium flow control device 25d.
At this time, action of the heat medium flow control device
25b and the heat medium flow control device 25d controls
the flow rate of the heat medium at a flow rate necessary
for generating an air-conditioning load required in the
room, and the resulting heat medium flows into the use
side heat exchanger 26b and the use side heat exchang-
er 26d. The heat medium that has flowed out of the heat
medium flow control device 25b and the heat medium
flow control device 25d flows into the intermediate heat
exchanger 15a and the intermediate heat exchanger 15b
through the first heat medium channel switching device
22b and the first heat medium channel switching device
22d, and is sucked into the pump 21 a and the pump 21
b again.
[0074] In pipes 5 of the use side heat exchangers 26,
the heat medium flows in the direction from the second
heat medium channel switching device 23 to the first heat
medium channel switching device 22 by way of the heat
medium flow control device 25. The air-conditioning load
required in the interior space 7 can be obtained by con-
trolling the temperature detected by the first temperature
sensor 31 a or the difference between the temperature
detected by the first temperature sensor 31 b and the
temperature detected by the second temperature sensor
34b or 34d as a target value. As the outlet temperature
of the intermediate heat exchangers 15, any one of the
temperature of the first temperature sensor 31 a or the
temperature of the first temperature sensor 31 b may be
used, or an average temperature of these temperatures
may be used.
[0075] At this time, the first heat medium channel
switching device 22 and the second heat medium chan-
nel switching device 23 have intermediate opening de-
grees so as to obtain channels allowing the heat medium
to flow toward both the intermediate heat exchanger 15a
and the intermediate heat exchanger 15b. Although the
use side heat exchanger 26 should be originally control-
led based on the temperature difference between the in-
let and outlet thereof, the heat medium temperature at
the inlet of the use side heat exchangers 26 is substan-
tially the same as the temperature detected by the first

temperature sensor 31 b, and thus, the use of the first
temperature sensor 31 b can reduce the number of tem-
perature sensors. As a result, the system can be config-
ured at low cost.
[0076] In performing an operation in the heating-only
operation mode, the heat medium does not need to flow
into the use side heat exchangers 26 (including a thermo-
off) without thermal loads, and thus, channels are closed
by the heat medium flow control devices 25 so that the
heat medium does not flow into the use side heat ex-
changers 26. In Fig. 4, since the use side heat exchang-
ers 26b and 26d have thermal loads, the heat medium
flows therein. On the other hand, since the use side heat
exchangers 26a and 26c dedicated to cooling or dehu-
midification do not operate, the corresponding heat me-
dium flow control devices 25a and 25c are fully closed.
In a case where the use side heat exchangers 26a and
26c dedicated to cooling or dehumidification are to be
used for heating, the heat medium flow control devices
25 are opened so that the heat medium circulates therein.

[Cooling Main Operation Mode]

[0077] Fig. 5 is a refrigerant circuit diagram showing
flow of refrigerant in the cooling main operation mode of
the air-conditioning apparatus 100 illustrated in Fig. 2.
Referring to Fig. 5, the cooling main operation mode in
a case where the indoor unit 2b generates a heating load
and the indoor unit 2a generates a cooling load will be
described as an example. In Fig. 5, pipes indicated by
bold lines are pipes in which refrigerant (heat source-side
refrigerant and a heat medium) circulates. In addition, in
Fig. 5, the direction of flow of the heat source-side refrig-
erant is indicated by solid arrows, and the direction of
flow of the heat medium is indicated by dashed arrows.
[0078] In the case of the cooling main operation mode
shown in Fig. 5, in the outdoor unit 1, the first refrigerant
channel switching device 11 is switched such that the
heat source-side refrigerant discharged from the com-
pressor 10 flows into the heat source side heat exchanger
12. In the heat medium relay unit 3, the pump 21 a and
the pump 21 b are driven and the heat medium flow con-
trol devices 25a and 25d are opened so that the heat
medium circulates between the intermediate heat ex-
changer 15a and the use side heat exchanger 26a and
between the intermediate heat exchanger 15b and the
use side heat exchanger 26d.
[0079] First, a flow of the heat source-side refrigerant
in the refrigerant circuit A will be described.
[0080] Low-temperature low-pressure refrigerant is
compressed by the compressor 10, becomes high-tem-
perature high-pressure gas refrigerant, and is dis-
charged. The high-temperature high-pressure gas refrig-
erant discharged from the compressor 10 flows into the
heat source side heat exchanger 12 through the first re-
frigerant channel switching device 11. The refrigerant
then becomes liquid refrigerant while transferring heat to
the outdoor air in the heat source side heat exchanger
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12. The refrigerant from the heat source side heat ex-
changer 12 flows out of the outdoor unit 1 and enters the
heat medium relay unit 3 through the check valve 13a
and the refrigerant pipes 4. The refrigerant that has en-
tered the heat medium relay unit 3 passes through the
second refrigerant channel switching device 18b and
flows into the intermediate heat exchanger 15b serving
as a condenser.
[0081] The refrigerant that has flowed into the interme-
diate heat exchanger 15b becomes refrigerant having a
reduced temperature while transferring heat to the heat
medium circulating in the heat medium circuit B. The re-
frigerant that has flowed out of the intermediate heat ex-
changer 15b is expanded in the expansion device 16b
and becomes low-pressure two-phase refrigerant. The
low-pressure two-phase refrigerant flows into the inter-
mediate heat exchanger 15a serving as an evaporator
through the expansion device 16a. The low-pressure
two-phase refrigerant that has flowed into the intermedi-
ate heat exchanger 15a receives heat from the heat me-
dium circulating in the heat medium circuit B, and be-
comes low-pressure gas refrigerant while cooling the
heat medium. The gas refrigerant flows out of the inter-
mediate heat exchanger 15a, flows out of the heat me-
dium relay unit 3 through the second refrigerant channel
switching device 18a, and enters the outdoor unit 1 again
through the refrigerant pipes 4. The refrigerant that has
entered the outdoor unit 1 is sucked into the compressor
10 again through the check valve 13d, the first refrigerant
channel switching device 11, and the accumulator 19.
[0082] At this time, the second refrigerant channel
switching device 18a communicates with a low-pressure
pipe, whereas the second refrigerant channel switching
device 18b communicates with a high-pressure side pipe.
The opening degree of the expansion device 16b is con-
trolled such that superheat obtained as a difference be-
tween the temperature detected by the third temperature
sensor 35a and the temperature detected by the third
temperature sensor 35b is constant. The expansion de-
vice 16a is fully open, and the opening/closing devices
17a and 17b are closed. The opening degree of the ex-
pansion device 16b may be controlled such that subcool
obtained as a difference between a value converted into
a saturation temperature from the pressure detected by
the first pressure sensor 36 and the temperature detected
by the third temperature sensor 35d is constant. The ex-
pansion device 16b may be fully open so that the expan-
sion device 16a controls the superheat or the subcool.
[0083] A flow of the heat medium in the heat medium
circuit B will now be described.
[0084] In the cooling main operation mode, heating en-
ergy of the heat source-side refrigerant is transferred to
the heat medium in the intermediate heat exchanger 15b,
and the heated heat medium is caused to move in the
pipes 5 by the pump 21 b. In addition, in the cooling main
operation mode, cooling energy of the heat source-side
refrigerant is transferred to the heat medium in the inter-
mediate heat exchanger 15a, and the cooled heat medi-

um is caused to move in the pipes 5 by the pump 21 a.
[0085] In the use side heat exchanger 26d, the heat
medium transfers heat to the indoor air, thereby heating
the interior space 7. In the use side heat exchanger 26a,
the heat medium absorbs heat from the indoor air, there-
by cooling the interior space 7. At this time, action of the
heat medium flow control devices 25a and 25d controls
the flow rate of the heat medium to a flow rate necessary
for generating an air-conditioning load required in the
room, and the resulting heat medium flows into the use
side heat exchangers 26a and 26d. The heat medium
that has passed through the use side heat exchanger
26d and has its temperature slightly reduced, flows into
the intermediate heat exchanger 15b through the heat
medium flow control device 25d and the first heat medium
channel switching device 22d, and is sucked into the
pump 21 b again. The heat medium that has passed
through the use side heat exchanger 26a and has its
temperature slightly increased, flows into the intermedi-
ate heat exchanger 15a through the heat medium flow
control device 25a and the first heat medium channel
switching device 22a, and is sucked into the pump 21 a
again.
[0086] Meantime, the hot heat medium and the cold
heat medium are not mixed together because of the ac-
tion of the first heat medium channel switching device 22
and the second heat medium channel switching device
23, and are individually introduced into the use side heat
exchangers 26a and 26d having heating loads and cool-
ing loads. In the pipes 5 of the use side heat exchangers
26a and 26d, the heat medium flows in the direction from
the second heat medium channel switching devices 23
to the first heat medium channel switching devices 22 by
way of the heat medium flow control devices 25 in both
the heating side and the cooling side. The air-condition-
ing load required in the interior space 7 can be supplied
by controlling the difference between the temperature
detected by the first temperature sensor 31 b and the
temperature detected by the second temperature sensor
34 in the heating side and the difference between the
temperature detected by the second temperature sensor
34 and the temperature detected by the first temperature
sensor 31 a in the cooling side, as target values.
[0087] In performing an operation in the cooling main
operation mode, the heat medium does not need to flow
into the use side heat exchangers 26 (including a thermo-
off) without thermal loads, and thus, the channels are
closed by the heat medium flow control devices 25 so
that the heat medium does not flow into the use side heat
exchangers 26. In Fig. 5, the heat medium flow control
devices 25 corresponding to the use side heat exchang-
ers 26b and 26c with no thermal loads are closed.

[Heating Main Operation Mode]

[0088] Fig. 6 is a refrigerant circuit diagram showing
flow of refrigerant in the heating main operation mode of
the air-conditioning apparatus 100 illustrated in Fig. 2.
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Referring to Fig. 6, the heating main operation mode in
a case where the indoor unit 2b generates a heating load
and the indoor unit 2a generates a cooling load will be
described as an example. In Fig. 6, pipes indicated by
bold lines are pipes in which refrigerant (heat source-side
refrigerant and a heat medium) circulates. In addition, in
Fig. 6, the direction of flow of the heat source-side refrig-
erant is indicated by solid arrows, and the direction of
flow of the heat medium is indicated by dashed arrows.
[0089] In the case of the heating main operation mode
illustrated in Fig. 6, in the outdoor unit 1, the first refrig-
erant channel switching device 11 is switched such that
the heat source-side refrigerant discharged from the
compressor 10 does not pass through the heat source
side heat exchanger 12 and flows into the heat medium
relay unit 3. In the heat medium relay unit 3, the pump
21 a and the pump 21 b are driven and the heat medium
flow control devices 25a and 25d are opened so that the
heat medium circulates between the intermediate heat
exchanger 15a and the use side heat exchanger 26a and
between the intermediate heat exchanger 15b and the
use side heat exchanger 26d.
[0090] First, a flow of the heat source-side refrigerant
in the refrigerant circuit A will be described.
[0091] Low-temperature low-pressure refrigerant is
compressed by the compressor 10, becomes high-tem-
perature high-pressure gas refrigerant, and is dis-
charged. The high-temperature high-pressure gas refrig-
erant from the compressor 10 flows out of the outdoor
unit 1 through the first refrigerant channel switching de-
vice 11 and the check valve 13b. The high-temperature
high-pressure gas refrigerant that has flowed out of the
outdoor unit 1 enters the heat medium relay unit 3 through
the refrigerant pipes 4. The high-temperature high-pres-
sure gas refrigerant that has entered the heat medium
relay unit 3 passes through the second refrigerant chan-
nel switching device 18b and flows into the intermediate
heat exchanger 15b serving as a condenser.
[0092] The gas refrigerant that has flowed into the in-
termediate heat exchanger 15b becomes liquid refriger-
ant while transferring heat to the heat medium circulating
in the heat medium circuit B. The refrigerant that has
flowed out of the intermediate heat exchanger 15b is ex-
panded in the expansion device 16b and becomes low-
pressure two-phase refrigerant. This low-pressure two-
phase refrigerant passes through the expansion device
16a and flows into the intermediate heat exchanger 15a
serving as an evaporator. The low-pressure two-phase
refrigerant that has flowed into the intermediate heat ex-
changer 15a evaporates by absorbing heat from the heat
medium circulating in the heat medium circuit B, thereby
cooling the heat medium. This low-pressure two-phase
refrigerant flows out of the intermediate heat exchanger
15a, flows out of the heat medium relay unit 3 through
the second refrigerant channel switching device 18a, and
flows into the outdoor unit 1 again.
[0093] The refrigerant that has flowed into the outdoor
unit 1 passes through the check valve 13c and enters

the heat source side heat exchanger 12 serving as an
evaporator. The refrigerant that has flowed into the heat
source side heat exchanger 12 then absorbs heat from
the outdoor air in the heat source side heat exchanger
12, and becomes low-temperature low-pressure gas re-
frigerant. The low-temperature low-pressure gas refrig-
erant that has flowed out of the heat source side heat
exchanger 12 is sucked into the compressor 10 again
through the first refrigerant channel switching device 11
and the accumulator 19.
[0094] At this time, the second refrigerant channel
switching device 18a communicates with a low-pressure
side pipe, whereas the second refrigerant channel
switching device 18b communicates with a high-pressure
side pipe. The opening degree of the expansion device
16b is controlled such that subcool obtained as a differ-
ence between a value converted into a saturation tem-
perature from the pressure detected by the first pressure
sensor 36 and the temperature detected by the third tem-
perature sensor 35b is constant. The expansion device
16a is fully open, and the opening/closing devices 17a
and 17b are closed. The subcool may be controlled by
the expansion device 16a with the expansion device 16b
being fully open.
[0095] A flow of the heat medium in the heat medium
circuit B will now be described.
[0096] In the heating main operation mode, heating en-
ergy of the heat source-side refrigerant is transferred to
the heat medium in the intermediate heat exchanger 15b,
and the heated heat medium is caused to move in the
pipes 5 by the pump 21 b. In the heating main operation
mode, cooling energy of the heat source-side refrigerant
is transferred to the heat medium in the intermediate heat
exchanger 15a, and the cooled heat medium is caused
to move in the pipes 5 by the pump 21a. The heat medium
that has been pressurized by the pump 21 a and the
pump 21 b and flowed out enters the use side heat ex-
changers 26a and 26d through the second heat medium
channel switching device 23a and the second heat me-
dium channel switching device 23d.
[0097] In the use side heat exchanger 26a, the heat
medium absorbs heat from the indoor air, thereby cooling
the interior space 7. In the use side heat exchanger 26d,
the heat medium transfers heat to the indoor air, thereby
heating the interior space 7. At this time, action of the
heat medium flow control device 25a and the heat me-
dium flow control device 25d controls the flow rate of the
heat medium to a flow rate necessary for generating an
air-conditioning load required in the room, and the result-
ing heat medium flows into the use side heat exchangers
26a and 26d. The heat medium that has passed through
the use side heat exchanger 26a and has its temperature
slightly increased, flows into the intermediate heat ex-
changer 15a through the heat medium flow control device
25a and the first heat medium channel switching device
22a, and is sucked into the pump 21 a again. The heat
medium that has passed through the use side heat ex-
changer 26d and has its temperature slightly reduced,
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flows into the intermediate heat exchanger 15b through
the heat medium flow control device 25d and the first
heat medium channel switching device 22d, and is
sucked into the pump 21 b again.
[0098] Meantime, the hot heat medium and the cold
heat medium are not mixed together because of the ac-
tion of the first heat medium channel switching devices
22 and the second heat medium channel switching de-
vices 23, and individually flow into the use side heat ex-
changer 26a having a heating load and the use side heat
exchanger 26d having a cooling load. In the pipes 5 of
the use side heat exchangers 26a and 26d, the heat me-
dium flows in the direction from the second heat medium
channel switching devices 23 to the first heat medium
channel switching devices 22 by way of the heat medium
flow control devices 25 in both the heating side and the
cooling side. The air-conditioning load required in the in-
terior space 7 can be supplied by controlling the differ-
ence between the temperature detected by the first tem-
perature sensor 31 b and the temperature detected by
the second temperature sensor 34 in the heating side
and the difference between the temperature detected by
the second temperature sensor 34 and the temperature
detected by the first temperature sensor 31 a in the cool-
ing side, as target values.
[0099] In performing an operation in the heating main
operation mode, the heat medium does not need to flow
into the use side heat exchangers 26 (including a thermo-
off) without thermal loads, and thus, the channels are
closed by the heat medium flow control devices 25 so
that the heat medium does not flows into the use side
heat exchangers 26. In Fig. 6, for the use side heat ex-
changers 26b and 26c having no thermal loads, all the
corresponding heat medium flow control devices 25 are
closed.

[Reheat Dehumidification Operation (Cooling Main) 
Mode]

[0100] Fig. 7 is a refrigerant circuit diagram showing
flow of refrigerant in the reheat dehumidification opera-
tion (cooling main) mode of the air-conditioning appara-
tus 100 illustrated in Fig. 2. Referring to Fig. 7, the reheat
dehumidification operation (cooling main) mode in a case
where the indoor unit 2a adjusts an indoor humidity and
an indoor temperature and the indoor unit 2b adjusts an
outlet humidity and an outlet temperature will be de-
scribed as an example. In Fig. 7, pipes indicated by bold
lines are pipes in which refrigerant (heat source-side re-
frigerant and a heat medium) circulates. In addition, in
Fig. 7, the flow direction of the heat source-side refriger-
ant is indicated by solid arrows, and the flow direction of
the heat medium is indicated by dashed arrows.
[0101] In the case of the reheat dehumidification op-
eration (cooling main) mode illustrated in Fig. 7, in the
outdoor unit 1, the first refrigerant channel switching de-
vice 11 is switched such that the heat source-side refrig-
erant discharged from the compressor 10 flows into the

heat source side heat exchanger 12. In the heat medium
relay unit 3, the pump 21 a and the pump 21 b are driven,
and the heat medium flow control devices 25a to 25d are
opened.
[0102] The first heat medium channel switching devic-
es 22a and 22c and the second heat medium channel
switching devices 23a and 23c are switched to channels
to the intermediate heat exchanger 15a so that the heat
medium circulates between the intermediate heat ex-
changer 15a and the use side heat exchangers 26a and
26c. The first heat medium channel switching devices
22b and 22d and the second heat medium channel
switching devices 23b and 23d are switched to channels
to the intermediate heat exchanger 15b so that the heat
medium circulates between the intermediate heat ex-
changer 15b and the use side heat exchangers 26b and
26d.
[0103] First, a flow of the heat source-side refrigerant
in the refrigerant circuit A will be described.
[0104] Low-temperature low-pressure refrigerant is
compressed by the compressor 10, becomes high-tem-
perature high-pressure gas refrigerant, and is dis-
charged. The high-temperature high-pressure gas refrig-
erant discharged from the compressor 10 flows into the
heat source side heat exchanger 12 through the first re-
frigerant channel switching device 11. Then, the refrig-
erant becomes liquid refrigerant while transferring heat
to the outdoor air in the heat source side heat exchanger
12. The refrigerant that has flowed out of the heat source
side heat exchanger 12 flows out of the outdoor unit 1
and enters the heat medium relay unit 3 through the
check valve 13a and the refrigerant pipes 4. The refrig-
erant that has entered the heat medium relay unit 3 pass-
es through the second refrigerant channel switching de-
vice 18b and flows into the intermediate heat exchanger
15b serving as a condenser.
[0105] The refrigerant that has flowed into the interme-
diate heat exchanger 15b becomes refrigerant with a re-
duced temperature while transferring heat to the heat
medium circulating in the heat medium circuit B. The re-
frigerant that has flowed out of the intermediate heat ex-
changer 15b is expanded in the expansion device 16b,
and becomes low-pressure two-phase refrigerant. The
low-pressure two-phase refrigerant passes through the
expansion device 16a and flows into the intermediate
heat exchanger 15a serving as an evaporator. The low-
pressure two-phase refrigerant that has flowed into the
intermediate heat exchanger 15a receives heat from the
heat medium circulating in the heat medium circuit B, and
thereby, becomes low-pressure gas refrigerant while
cooling the heat medium. This gas refrigerant flows out
of the intermediate heat exchanger 15a and then out of
the heat medium relay unit 3 through the second refrig-
erant channel switching device 18a, and enters the out-
door unit 1 again through the refrigerant pipes 4. The
refrigerant that has entered the outdoor unit 1 is sucked
into the compressor 10 again through the check valve
13d, the first refrigerant channel switching device 11, and
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the accumulator 19.
[0106] At this time, the second refrigerant channel
switching device 18a communicates with a low-pressure
pipe, whereas the second refrigerant channel switching
device 18b communicates with a high-pressure side pipe.
The expansion device 16a is fully open, and the open-
ing/closing devices 17a and 17b are closed.
[0107] The opening degree of the expansion device
16b is controlled based on a target condensing temper-
ature and a target evaporating temperature described
later. Alternatively, the opening degree of the expansion
device 16b may be controlled such that a superheat (SH)
obtained as a difference between the temperature de-
tected by the third temperature sensor 35a and the tem-
perature detected by the third temperature sensor 35b
is equal to a target value described later. The opening
degree of the expansion device 16b is controlled such
that a subcool (SC) obtained as a difference between a
value converted into a saturation temperature from the
pressure detected by the first pressure sensor 36 and
the temperature detected by the third temperature sensor
35d is equal to a target value. This control will be de-
scribed in detail later. The superheat or subcool may be
controlled by the expansion device 16a with the expan-
sion device 16b being fully open.
[0108] A flow of the heat medium in the heat medium
circuit B will now be described.
[0109] In the reheat dehumidification operation (cool-
ing main) mode, heating energy of the heat source-side
refrigerant is transferred to the heat medium in the inter-
mediate heat exchanger 15b, and the heated heat me-
dium is caused to move in the pipes 5 by the pump 21
b. In the reheat dehumidification operation (cooling main)
mode, cooling energy of the heat source-side refrigerant
is transferred to the heat medium in the intermediate heat
exchanger 15a, and the cooled heat medium is caused
to move in the pipes 5 by the pump 21 a.
[0110] In the use side heat exchanger 26a, the heat
medium receives heat from the indoor air, thereby reduc-
ing the humidity and temperature in the room. In the use
side heat exchanger 26b, the heat medium transfers heat
to the indoor air, thereby adjusting the room temperature
of the interior space 7 reduced by the use side heat ex-
changer 26a. As a result, the temperature and humidity
of the indoor air are adjusted.
[0111] In the use side heat exchanger 26c, the heat
medium receives heat from the outdoor air, thereby re-
ducing the humidity and temperature of the intake air. In
the use side heat exchanger 26d, the heat medium trans-
fers heat to the indoor air, thereby adjusting the intake
outdoor air reduced in the use side heat exchanger 26c
so as to adjust the outlet temperature. As a result, the
temperature and humidity of air blown from the indoor
unit 2b are adjusted.
[0112] At this time, action of the heat medium flow con-
trol devices 25a to 25d controls the flow rate of the heat
medium to a flow rate necessary for generating an air-
conditioning load or dehumidifying capacity required in

the room, and the resulting heat medium flows into the
use side heat exchangers 26a to 26d. This control will
be described in detail later.
[0113] The heat medium that has passed through the
use side heat exchangers 26b and 26d and has its tem-
perature slightly reduced, flows into the intermediate heat
exchanger 15b through the heat medium flow control de-
vices 25b and 25d and the first heat medium channel
switching devices 22b and 22d, and is sucked into the
pump 21 b again. The heat medium that has passed
through the use side heat exchangers 26a and 26c and
has its temperature slightly increased, flows into the in-
termediate heat exchanger 15a through the heat medium
flow control devices 25a and 25c and the first heat me-
dium channel switching devices 22a and 22c, and is
sucked into the pump 21 a again.
[0114] Meantime, the hot heat medium and the cold
heat medium are not mixed together because of the ac-
tion of the first heat medium channel switching devices
22 and the second heat medium channel switching de-
vices 23, and are individually introduced into the use side
heat exchangers 26a to 26d having heating loads (reheat
loads) and cooling loads (dehumidification loads). In the
pipes 5 of the use side heat exchangers 26a to 26d, the
heat medium flows in the direction from the second heat
medium channel switching devices 23 to the first heat
medium channel switching devices 22 by way of the heat
medium flow control devices 25 in both the heating side
(reheat side) and the cooling side (dehumidification side).
[0115] The air-conditioning load (the dehumidification
load and the reheat load) required in the interior space
7 can be supplied by controlling the heat medium flow
control devices 25 such that the difference between the
temperature detected by the first temperature sensor 31
b and the temperature detected by the second temper-
ature sensor 34 is equal to a target temperature differ-
ence ΔTm in the heating side. In the cooling side, the air-
conditioning load can be supplied by controlling the heat
medium flow control devices 25 such that the difference
between the temperature detected by the second tem-
perature sensor 34 and the temperature detected by the
first temperature sensor 31 a is equal to a target temper-
ature difference ΔTm. These controls will be described
in detail later.
[0116] In Fig. 7, since there are no use side heat ex-
changers 26 without thermal loads, all the corresponding
heat medium flow control devices 25 are open. However,
the present invention is not limited to this example. In
performing an operation in the reheat dehumidification
operation (cooling main) mode, the heat medium does
not need to flow into the indoor units 2 (including a ther-
mo-off) with no thermal loads. Thus, the channels are
closed by the heat medium flow control devices 25 so
that the heat medium does not flow into the use side heat
exchangers 26.
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[Reheat Dehumidification Operation (Heating Main) 
Mode]

[0117] Fig. 8 is a refrigerant circuit diagram showing
flow of refrigerant in the reheat dehumidification opera-
tion (heating main) of the air-conditioning apparatus 100
illustrated in Fig. 2. Referring to Fig. 8, the reheat dehu-
midification operation (heating main) mode in a case
where the indoor unit 2a adjusts an indoor humidity and
an indoor temperature and the indoor unit 2b adjusts an
outlet humidity and an outlet temperature. In Fig. 8, pipes
indicated by bold lines are pipes in which refrigerant (heat
source-side refrigerant and a heat medium) circulates.
In addition, in Fig. 8, the flow direction of the heat source-
side refrigerant is indicated by solid arrows, and the flow
direction of the heat medium is indicated by dashed ar-
rows.
[0118] In the case of the reheat dehumidification op-
eration (heating main) mode illustrated in Fig. 8, in the
outdoor unit 1, the first refrigerant channel switching de-
vice 11 is switched such that the heat source-side refrig-
erant discharged from the compressor 10 flows into the
heat source side heat exchanger 12. In the heat medium
relay unit 3, the pump 21 a and the pump 21 b are driven,
and the heat medium flow control devices 25a to 25d are
opened.
[0119] The first heat medium channel switching devic-
es 22a and 22c and the second heat medium channel
switching devices 23a and 23c are switched to channels
to the intermediate heat exchanger 15a so that the heat
medium circulates between the intermediate heat ex-
changer 15a and the use side heat exchangers 26a and
26c. The first heat medium channel switching devices
22b and 22d and the second heat medium channel
switching devices 23b and 23d are switched to channels
to the intermediate heat exchanger 15b so that the heat
medium circulates between the intermediate heat ex-
changer 15b and the use side heat exchangers 26b and
26d.
[0120] First, a flow of the heat source-side refrigerant
in the refrigerant circuit A will be described.
[0121] Low-temperature low-pressure refrigerant is
compressed by the compressor 10, becomes high-tem-
perature high-pressure gas refrigerant, and is dis-
charged. The high-temperature high-pressure gas refrig-
erant discharged from the compressor 10 flows out of
the outdoor unit 1 through the first refrigerant channel
switching device 11 and the check valve 13b. The high-
temperature high-pressure gas refrigerant that has
flowed out of the outdoor unit 1 flows into the heat medium
relay unit 3 through the refrigerant pipes 4. The high-
temperature high-pressure gas refrigerant that has
flowed into the heat medium relay unit 3 passes through
the second refrigerant channel switching device 18b and
flows into the intermediate heat exchanger 15b serving
as a condenser.
[0122] The gas refrigerant that has flowed into the in-
termediate heat exchanger 15b becomes liquid refriger-

ant while transferring heat to the heat medium circulating
in the heat medium circuit B. The refrigerant that has
flowed out of the intermediate heat exchanger 15b is ex-
panded in the expansion device 16b and becomes low-
pressure two-phase refrigerant. This low-pressure two-
phase refrigerant passes through the expansion device
16a and flows into the intermediate heat exchanger 15a
serving as an evaporator. The low-pressure two-phase
refrigerant that has flowed into the intermediate heat ex-
changer 15a absorbs heat from the heat medium circu-
lating in the heat medium circuit B to evaporate, thereby
cooling the heat medium. This low-pressure two-phase
refrigerant flows out of the intermediate heat exchanger
15a then out of the heat medium relay unit 3 through the
second refrigerant channel switching device 18a, and en-
ters the outdoor unit 1 again.
[0123] The refrigerant that has flowed into the outdoor
unit 1 passes through the check valve 13c and flows into
the heat source side heat exchanger 12 serving as an
evaporator. The refrigerant that has flowed into the heat
source side heat exchanger 12 then absorbs heat from
the outdoor air in the heat source side heat exchanger
12, and becomes low-temperature low-pressure gas re-
frigerant. The low-temperature low-pressure gas refrig-
erant that has flowed out of the heat source side heat
exchanger 12 is sucked into the compressor 10 again
through the first refrigerant channel switching device 11
and the accumulator 19.
[0124] At this time, the second refrigerant channel
switching device 18a communicates with a low-pressure
side pipe, whereas the second refrigerant channel
switching device 18b communicates with a high-pressure
side pipe. The expansion device 16a is fully open, and
the opening/closing devices 17a and 17b are closed.
[0125] The opening degree of the expansion device
16b is controlled based on a target condensing temper-
ature and a target evaporating temperature described
later. Alternatively, the opening degree of the expansion
device 16b may be controlled such that a superheat (SH)
obtained as a difference between the temperature de-
tected by the third temperature sensor 35a and the tem-
perature detected by the third temperature sensor 35b
is equal to a target value described later. The opening
degree of the expansion device 16b is controlled such
that a subcool (SC) obtained as a difference between a
value converted into a saturation temperature from the
pressure detected by the first pressure sensor 36 and
the temperature detected by the third temperature sensor
35d is equal to a target value. This control will be de-
scribed in detail later. The superheat or subcool may be
controlled by the expansion device 16a with the expan-
sion device 16b being fully open.
[0126] A flow of the heat medium in the heat medium
circuit B will now be described.
[0127] In the reheat dehumidification operation (heat-
ing main) mode, heating energy of the heat source-side
refrigerant is transferred to the heat medium in the inter-
mediate heat exchanger 15b, and the heated heat me-
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dium is caused to move in the pipes 5 by the pump 21
b. In the reheat dehumidification operation (cooling main)
mode, cooling energy of the heat source-side refrigerant
is transferred to the heat medium in the intermediate heat
exchanger 15a, and the cooled heat medium is caused
to move in the pipes 5 by the pump 21 a.
[0128] In the use side heat exchanger 26a, the heat
medium absorbs heat from the indoor air, thereby reduc-
ing the humidity and temperature in the room. In the use
side heat exchanger 26b, the heat medium transfers heat
to the indoor air, thereby adjusting the room temperature
of the interior space 7 reduced in the use side heat ex-
changer 26a. As a result, the temperature and humidity
of the indoor air are adjusted.
[0129] In the use side heat exchanger 26c, the heat
medium receives heat from the intake outdoor air, there-
by reducing the humidity and temperature of the intake
air. In the use side heat exchanger 26d, the heat medium
transfers heat to the indoor air, thereby adjusting the in-
take outdoor air reduced in the use side heat exchanger
26c so as to adjust the outlet temperature. As a result,
the temperature and humidity of air blown from the indoor
unit 2b are adjusted.
[0130] At this time, action of the heat medium flow con-
trol devices 25a to 25d controls the flow rate of the heat
medium to a flow rate necessary for generating an air-
conditioning load or dehumidifying capacity required in
the room, and the resulting heat medium flows into the
use side heat exchangers 26a to 26d. This control will
be described in detail later.
[0131] The heat medium that has passed through the
use side heat exchangers 26b and 26d and has its tem-
perature slightly reduced, flows into the intermediate heat
exchanger 15b through the heat medium flow control de-
vices 25b and 25d and the first heat medium channel
switching devices 22b and 22d, and is sucked into the
pump 21 b again. The heat medium that has passed
through the use side heat exchangers 26a and 26c and
has its temperature slightly increased, flows into the in-
termediate heat exchanger 15a through the heat medium
flow control devices 25a and 25c and the first heat me-
dium channel switching devices 22a and 22c, and is
sucked into the pump 21 a again.
[0132] Meantime, the hot heat medium and the cold
heat medium are not mixed together because of the ac-
tion of the first heat medium channel switching devices
22 and the second heat medium channel switching de-
vices 23, and are individually introduced into the use side
heat exchangers 26a to 26d having heating loads (reheat
loads) and cooling loads (dehumidification loads). In the
pipes 5 of the use side heat exchangers 26a to 26d, the
heat medium flows in the direction from the second heat
medium channel switching devices 23 to the first heat
medium channel switching devices 22 by way of the heat
medium flow control devices 25 in both the heating side
(reheat side) and the cooling side (dehumidification side).
[0133] The air-conditioning load (the dehumidification
load and the reheat load) required in the interior space

7 can be supplied by controlling the heat medium flow
control devices 25 such that the difference between the
temperature detected by the first temperature sensor 31
b and the temperature detected by the second temper-
ature sensor 34 is equal to a target temperature differ-
ence ΔTm in the heating side. In the cooling side, the air-
conditioning load can be supplied by controlling the heat
medium flow control devices 25 such that the difference
between the temperature detected by the second tem-
perature sensor 34 and the temperature detected by the
first temperature sensor 31 a is equal to a target temper-
ature difference ΔTm. This control will be described in
detail later.
[0134] In Fig. 8, since there are no use side heat ex-
changers 26 without thermal loads, all the corresponding
heat medium flow control devices 25 are open. However,
the present invention is not limited to this example. In
performing an operation in the reheat dehumidification
operation (heating main) mode, the heat medium does
not need to flow into the indoor units 2 (including a ther-
mo-off) with no thermal loads. Thus, the channels are
closed by the heat medium flow control devices 25 so
that the heat medium does not flow into the use side heat
exchangers 26.
[0135] As described above, the reheat dehumidifica-
tion operation is performed such that the heat source-
side refrigerant in the refrigerant circuit A serving as a
primary loop exchanges heat with the heat medium in
the heat medium circuit B serving as a secondary loop,
and the air cooled and dehumidified by the use side heat
exchangers 26 in which the cooled heat medium flows
and air heated by the use side heat exchangers 26 in
which the heated heat medium flows are mixed and
blown.
[0136] Thus, temperature variations of the heat medi-
um are reduced, thereby suppressing variations in the
temperature and humidity of the indoor air. As a result,
the temperature and humidity in the room are stabilized,
thereby enhancing comfort in the room.

[Control of Circulation Amount of Heat Medium]

[0137] A flow rate control of the heat medium in the
reheat dehumidification operation (heating main) mode
and the reheat dehumidification operation (cooling main)
mode (which can be collectively referred as a reheat de-
humidification operation mode) will now be described.

[Control of Indoor Unit 2a of Indoor Air Suction Type]

[0138] First, control of the indoor unit 2a of an indoor
air suction type will be described with reference to Fig. 9.
[0139] Fig. 9 shows psychrometric charts for describ-
ing circulation amount control of the heat medium in the
reheat dehumidification operation mode according to
Embodiment of the present invention. Fig. 9(a) is a psy-
chrometric chart showing a target temperature difference
ΔTm of the use side heat exchanger 26a (hereinafter also
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referred to as a main-side heat exchanger). Fig. 9(b) is
a psychrometric chart showing a target temperature dif-
ference ΔTm of the use side heat exchanger 26b (here-
inafter also referred to as a reheat-side heat exchanger).

[Main-side Heat Exchanger]

[0140] As shown in Fig. 9(a), the psychrometric chart
showing a correlation between the temperature and hu-
midity of air is divided into a plurality of regions in accord-
ance with the difference between the temperature of air
sucked into the indoor unit 2a and a target temperature
Xm and the difference between the humidity of the air
and a target humidity Ym. A target temperature difference
ΔTm (heat exchange capacity) is previously determined
for each of the regions. Specifically, suppose the value
detected by the sucked air temperature sensor 39 is X
and the value detected by the sucked air humidity sensor
40 is Y, the temperature range is divided into three re-
gions of X - Xm ≥ 1 degree C, 1 > X - Xm ≥ -1 degree C,
and X - Xm < -1 degree C. The humidity range is divided
into three regions of Y - Ym ≥ 5%, 5% > Y - Ym ≥ -5%,
and Y - Ym < -5%. The chart is divided into nine regions
corresponding to combinations of temperature ranges
and humidity ranges. In this example, the humidity is de-
tected as a relative humidity.
[0141] One of target temperature differences ΔTm
(heat exchange capacities) (1) to (4) is previously deter-
mined for each of the nine regions. In this example, (1)
is a target temperature difference ΔTm = 2, (2) is a target
temperature difference ΔTm = 3, (3) is a target temper-
ature difference ΔTm = 5, and (4) is a target temperature
difference ΔTm = 7. In this manner, the target tempera-
ture difference ΔTm (heat exchange capacity) of the
main-side heat exchanger increases as the temperature
of sucked air increases and the humidity of the air in-
creases. In the example shown in Fig. 9(a), the psychro-
metric chart is divided into nine regions. However, the
present invention is not limited to this example, and the
psychrometric chart may be divided into any number of
regions.
[0142] The controller controls the opening degree
(opening area) of the heat medium flow control device
25a such that the difference between the temperature
detected by the first temperature sensor 31 a and the
temperature detected by the second temperature sensor
34a is equal to the target temperature difference ΔTm.
That is, in a case where the difference between the tem-
perature of the heat medium before flowing into the main-
side heat exchanger and the temperature of the heat me-
dium after having flowed out of the main-side heat ex-
changer is larger than the target temperature difference
ΔTm, the opening degree of the heat medium flow control
device 25a is increased to increase the heat exchange
capacity. On the other hand, in a case where the differ-
ence between the temperature of the heat medium before
flowing into the main-side heat exchanger and the tem-
perature of the heat medium after having flowed out of

the main-side heat exchanger is smaller than the target
temperature difference ΔTm, the opening degree of the
heat medium flow control device 25a is reduced to reduce
the heat exchange capacity.
[0143] In a case where the temperature of air sucked
into the indoor unit 2a is smaller than the target temper-
ature Xm by a predetermined value or more, circulation
of the heat medium may be stopped to prevent an ex-
cessive decrease in the temperature. Specifically, in the
case of detecting X - Xm < -5, the controller causes the
heat medium flow control device 25a to be fully closed.

[Reheat-side Heat Exchanger]

[0144] As shown in Fig. 9(b), the psychrometric chart
is divided into a plurality of regions in accordance with
the difference between the temperature of air sucked into
the indoor unit 2a and a target temperature Xm. A target
temperature difference ΔTm (heat exchange capacity) is
previously determined for each of the regions. Specifi-
cally, suppose the value detected by the sucked air tem-
perature sensor 39 is X, the temperature range is divided
into three regions of 0.5 > X - Xm ≥ -1, -1 > X - Xm ≥ -2,
and X - Xm < -2.
[0145] One of target temperature differences ΔTm
(heat exchange capacities) (1) to (3) is previously deter-
mined for each of the three regions. In this example, (1)
is a target temperature difference ΔTm = 2, (2) is a target
temperature difference ΔTm = 4, and (3) is a target tem-
perature difference ΔTm = 6. In this manner, the target
temperature difference ΔTm (heat exchange capacity) of
the reheat-side heat exchanger increases as the temper-
ature of sucked air decreases. In the example shown in
Fig. 9(b), the psychrometric chart is divided into three
regions. However, the present invention is not limited to
this example, and the psychrometric chart may be divided
into any number of regions.
[0146] The controller controls the opening degree
(opening area) of the heat medium flow control device
25b such that the difference between the temperature
detected by the first temperature sensor 31 b and the
temperature detected by the second temperature sensor
34b is equal to the target temperature difference ΔTm.
That is, in a case where the difference between the tem-
perature of the heat medium before flowing into the re-
heat-side heat exchanger and the temperature of the
heat medium after having flowed out of the reheat-side
heat exchanger is larger than the target temperature dif-
ference ΔTm, the opening degree of the heat medium
flow control device 25b is increased to increase the heat
exchange capacity. On the other hand, in a case where
the difference between the temperature of the heat me-
dium before flowing into the reheat-side heat exchanger
and the temperature of the heat medium after having
flowed out of the reheat-side heat exchanger is smaller
than the target temperature difference ΔTm, the opening
degree of the heat medium flow control device 25b is
reduced to reduce the heat exchange capacity.
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[0147] In a case where the temperature of air sucked
into the indoor unit 2a is larger than the target tempera-
ture Xm by a predetermined value or more, circulation of
the heat medium is stopped to prevent an excessive in-
crease in the temperature. For example, in the case of
detecting X - Xm ≥ 0.5, the controller causes the heat
medium flow control device 25b to be fully closed.
[0148] In the foregoing manner, in the reheat dehumid-
ification operation mode, the temperature and humidity
of indoor air sucked into the indoor unit 2a of the indoor
air suction type can be controlled.

[Control of Indoor Unit 2b of Outdoor Air Suction Type]

[0149] Next, control of the indoor unit 2b of an outdoor
air suction type will be described with reference to Fig. 10.
[0150] Fig. 10 shows psychrometric charts for describ-
ing circulation amount control of the heat medium in the
reheat dehumidification operation mode according to
Embodiment of the present invention. Fig. 10(a) is a psy-
chrometric chart showing a target temperature difference
ΔTm of the use side heat exchanger 26c (hereinafter also
referred to as a main-side heat exchanger). Fig. 10(b) is
a psychrometric chart for showing a target temperature
difference ΔTm of the use side heat exchanger 26b (here-
inafter also referred to as a reheat-side heat exchanger).

[Main-side Heat Exchanger]

[0151] As shown in Fig. 10(a), the psychrometric chart
showing a correlation between the temperature and hu-
midity of air is divided into a plurality of regions in accord-
ance with the difference between the temperature of air
blown from the indoor unit 2b and a target temperature
Xm and the difference between the humidity of the air
and a target humidity Ym. A target temperature difference
ΔTm (heat exchange capacity) is previously determined
for each of the regions. Specifically, suppose the value
detected by the blown air temperature sensor 41 is X and
the value detected by the blown air humidity sensor 42
is Y, the temperature range is divided into three regions
of X - Xm ≥ 1 degree C, 1 > X - Xm ≥ -1 degree C, and
X - Xm < -1 degree C. The humidity range is divided into
three regions of Y - Ym ≥ 5%, 5% > Y - Ym ≥ -5%, and
Y - Ym < -5%. The chart is divided into nine regions cor-
responding to combinations of temperature ranges and
humidity ranges. In this example, the humidity is detected
as a relative humidity.
[0152] One of target temperature differences ΔTm
(heat exchange capacities) (1) to (4) is previously deter-
mined for each of the nine regions. In this example, (1)
is a target temperature difference ΔTm = 2, (2) is a target
temperature difference ΔTm = 3, (3) is a target temper-
ature difference ΔTm = 5, and (4) is a target temperature
difference ΔTm = 7. In this manner, the target tempera-
ture difference ΔTm (heat exchange capacity) of the
main-side heat exchanger increases as the temperature
of blown air increases and the humidity increases. In the

example shown in Fig. 10(a), the psychrometric chart is
divided into nine regions. However, the present invention
is not limited to this example, and the psychrometric chart
may be divided into any number of regions.
[0153] The controller controls the opening degree
(opening area) of the heat medium flow control device
25c such that the difference between the temperature
detected by the first temperature sensor 31 a and the
temperature detected by the second temperature sensor
34c is equal to the target temperature difference ΔTm.
That is, in a case where the difference between the tem-
perature of the heat medium before flowing into the main-
side heat exchanger and the temperature of the heat me-
dium after having flowed out of the main-side heat ex-
changer is larger than the target temperature difference
ΔTm, the opening degree of the heat medium flow control
device 25c is increased to increase the heat exchange
capacity. On the other hand, in a case where the differ-
ence between the temperature of the heat medium before
flowing into the main-side heat exchanger and the tem-
perature of the heat medium after having flowed out of
the main-side heat exchanger is smaller than the target
temperature difference ΔTm, the opening degree of the
heat medium flow control device 25c is reduced to reduce
the heat exchange capacity.
[0154] In a case where the temperature of air blown
from the indoor unit 2a is smaller than the target temper-
ature Xm by a predetermined value or more, circulation
of the heat medium may be stopped to prevent an ex-
cessive decrease in the temperature. Specifically, in the
case of detecting X - Xm < -5, the controller causes the
heat medium flow control device 25c to be fully closed.

[Reheat-side Heat Exchanger]

[0155] As shown in Fig. 10(b), the psychrometric chart
is divided into a plurality of regions in accordance with
the difference between the temperature of air blown from
the indoor unit 2b and a target temperature Xm. A target
temperature difference ΔTm (heat exchange capacity) is
previously determined for each of the regions. Specifi-
cally, suppose the value detected by the blown air tem-
perature sensor 41 is X, the temperature range is divided
into three regions of 0.5 > X - Xm ≥ -1, -1 > X - Xm ≥ -2,
and X - Xm < -2.
[0156] One of the target temperature differences ΔTm
(heat exchange capacities) (1) to (3) is previously deter-
mined for each of the three regions. In this example, (1)
is a target temperature difference ΔTm = 2, (2) is a target
temperature difference ΔTm = 4, and (3) is a target tem-
perature difference ΔTm = 6. In this manner, the target
temperature difference ΔTm (heat exchange capacity) of
the reheat-side heat exchanger increases as the temper-
ature of sucked air decreases. In the example shown in
Fig. 10(b), the psychrometric chart is divided into three
regions. However, the present invention is not limited to
this example, and the psychrometric chart may be divided
into any number of regions.
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[0157] The controller controls the opening degree
(opening area) of the heat medium flow control device
25d such that the difference between the temperature
detected by the first temperature sensor 31 b and the
temperature detected by the second temperature sensor
34d is equal to the target temperature difference ΔTm.
That is, in a case where the difference between the tem-
perature of the heat medium before flowing into the re-
heat-side heat exchanger and the temperature of the
heat medium after having flowed out of the reheat-side
heat exchanger is larger than the target temperature dif-
ference ΔTm, the opening degree of the heat medium
flow control device 25d is increased to increase the heat
exchange capacity. On the other hand, in a case where
the difference between the temperature of the heat me-
dium before flowing into the reheat-side heat exchanger
and the temperature of the heat medium after having
flowed out of the reheat-side heat exchanger is smaller
than the target temperature difference ΔTm, the opening
degree of the heat medium flow control device 25d is
reduced to reduce the heat exchange capacity.
[0158] In a case where the temperature of air blown
from the indoor unit 2b is larger than the target temper-
ature Xm by a predetermined value or more, circulation
of the heat medium is stopped to prevent an excessive
increase in the temperature. For example, in the case of
detecting X - Xm ≥ 0.5, the controller causes the heat
medium flow control device 25d to be fully closed.
[0159] In the foregoing manner, in the reheat dehumid-
ification operation mode, the temperature and humidity
of indoor air blown from the indoor unit 2b of the outdoor
air suction type can be controlled.

[Temperature Control of Heat Medium]

[0160] Temperature control of the heat medium in the
reheat dehumidification operation mode will now be de-
scribed.
[0161] Fig. 11 is a flowchart showing switching opera-
tion to the heat medium temperature control of the air-
conditioning apparatus according to Embodiment of the
present invention. The switching will be described with
reference to Steps shown in Fig. 11.
[0162] When operation of the air-conditioning appara-
tus 100 starts (Step 1), the controller starts switching op-
eration to the heat medium temperature control, and de-
termines whether there is an indoor unit 2 executing the
reheat dehumidification operation mode (Step 2). If there
is an indoor unit 2 executing the reheat dehumidification
operation mode, the controller determines whether the
indoor unit 2 executing the reheat dehumidification op-
eration mode is the indoor unit 2b of the outdoor air suc-
tion type or not (Step 3).
[0163] If the indoor unit 2 executing the reheat dehu-
midification operation mode is the indoor unit 2b of the
outdoor air suction type, the controller obtains a dewpoint
temperature Zm based on the target temperature Xm and
the target humidity Ym. Then, a target value (a cooling

target heat medium temperature) of the temperature of
the heat medium flowing in the main-side heat exchanger
of the indoor unit 2b is set at the dewpoint temperature
Zm. A target value (a heating target heat medium tem-
perature) of the temperature of the heat medium flowing
in the reheat-side heat exchanger of the indoor unit 2b
is set at a predetermined value (e.g., 50 degrees C).
Then, heat medium temperature control described later
is performed (Step 4).
[0164] If the indoor unit 2 executing the reheat dehu-
midification operation mode is the indoor unit 2a of the
indoor air suction type, the controller sets a target value
(a cooling target heat medium temperature) of the tem-
perature of the heat medium flowing in the main-side heat
exchanger of the indoor unit 2a at a predetermined value
(e.g., 5 degrees C). A target value (a heating target heat
medium temperature) of the temperature of the heat me-
dium flowing in the reheat-side heat exchanger of the
indoor unit 2a is set at a predetermined value (e.g., 50
degrees C). Then, heat medium temperature control de-
scribed later is performed (Step 5).
[0165] If there is no indoor units 2 executing the reheat
dehumidification operation mode, the controller does not
perform heat medium temperature control described lat-
er, and performs control in the heating-only operation
mode, the cooling-only operation mode, the cooling main
operation mode, and the heating main operation mode
described above (Step 6).
[0166] The controller determines whether operation of
the air-conditioning apparatus 100 stops or not (Step 7).
If the operation does not stop, the process returns to Step
2, or otherwise, this control is finished (Step 8).
[0167] Fig. 12 is a flowchart showing heat medium tem-
perature control of the air-conditioning apparatus accord-
ing to Embodiment of the present invention. The control
will be described with reference to Steps shown in Fig. 12.
[0168] When heat medium temperature control starts
(Step 11), the controller sets a target value (a target con-
densing temperature) of the temperature of the heat
source-side refrigerant in the intermediate heat exchang-
er 15b serving as a condenser, based on a heating target
refrigerant temperature. The controller also sets a target
value (a target evaporating temperature) of the temper-
ature of heat source-side refrigerant in the intermediate
heat exchanger 15a serving as an evaporator, based on
a cooling target refrigerant temperature. The controller
also sets a target value (a target SH) of superheat and
a target value (a target SC) of supercool in the refrigerant
circuit A. Specifically, the target condensing temperature
is a temperature obtained by adding a predetermined
value to the heating target refrigerant temperature (e.g.,
target condensing temperature = heating target refriger-
ant temperature + 5 degrees C). The target evaporating
temperature is a temperature obtained by subtracting a
predetermined value from the cooling target refrigerant
temperature, and set at a temperature above the lower
limit temperature (e.g., a temperature above -2 degrees
C) (e.g., target evaporating temperature = cooling target
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water temperature - 5 degrees C > -2 degrees C). The
target SH and the target SC are set at predetermined
values (e.g., target SH = 2, target SC = 10) (Step 2).
[0169] The controller determines whether a predeter-
mined time (e.g., 20 minutes) has elapsed from the start
of the heat medium temperature control (Step 13). If the
predetermined time has not elapsed, the process returns
to Step 12, or otherwise, returns to Step 14.
[0170] The controller determines whether the differ-
ence between the cooling target refrigerant temperature
and each of the temperatures (the values detected by
the second temperature sensors 34a and 34c) of the heat
medium flowing in the main-side heat exchanger is larger
than a predetermined temperature (e.g., 3 degrees C) or
not (Step 14).
[0171] If the determination at Step 14 is satisfied, the
controller sets the target evaporating temperature at a
temperature that is obtained by subtracting a second pre-
determined value (e.g., 7 degrees C) from the cooling
target refrigerant temperature and is a temperature
above the lower limit temperature (e.g., -2 degrees C)
(e.g., target evaporating temperature = cooling target wa-
ter temperature - 7 degrees C > -2 degrees C) (Step 15).
[0172] If the determination at Step 14 is not satisfied,
the controller sets the target evaporating temperature at
a temperature that is obtained by subtracting a third pre-
determined value (e.g., 5 degrees C) from the cooling
target refrigerant temperature and is a temperature
above the lower limit temperature (e.g., -2 degrees C)
(e.g., target evaporating temperature = cooling target wa-
ter temperature - 5 degrees C > -2 degrees C) (Step 16).
The third predetermined value is smaller than the second
predetermined value. The controller controls the com-
pressor 10 and the expansion device 16a, for example,
in the refrigerant circuit A, based on the target evaporat-
ing temperature and the target condensing temperature.
[0173] The controller determines whether the heat me-
dium temperature control is finished or not (Step 17). If
the heat medium temperature control is not finished, the
process returns to Step 14, or otherwise, the control is
finished (Step 18).
[0174] In the foregoing manner, the temperature of the
heat medium in the heat medium circuit B serving as a
secondary loop varies depending on a temperature var-
iation of the heat source-side refrigerant in the refrigerant
circuit A serving as a primary loop. Thus, the temperature
variation of the heat medium is reduced, thereby sup-
pressing variations in the temperature and humidity of
the indoor air. As a result, the temperature and humidity
in the room are stabilized, thereby enhancing comfort in
the room.
[0175] Since the target evaporating temperature and
the target condensing temperature in the refrigerant cir-
cuit A are set based on the cooling target heat medium
temperature and the heating target heat medium tem-
perature of the heat medium in the heat medium circuit
B, the temperature following by the heat source-side re-
frigerant in the refrigerant circuit A serving as a primary

loop is consequently delayed. Accordingly, the temper-
ature and humidity in the room are stabilized, thereby
enhancing comfort in the room.
[0176] In the foregoing description, circulation amount
control of the heat medium and the temperature control
of the heat medium are performed. However, the present
invention is not limited to this example. Only one of the
circulation amount control of the heat medium or the tem-
perature control of the heat medium may be performed.
At least one of the indoor unit 2a or the indoor unit 2b
only needs to perform one of the circulation amount con-
trol or the temperature control of the heat medium.

[Variation]

[0177] Fig. 13 is a flowchart showing a variation of the
heat medium temperature control of the air-conditioning
apparatus according to Embodiment of the present in-
vention. Different aspects from Steps in Fig. 12 will be
mainly described with reference to Steps shown in Fig.
13.
[0178] Steps 21 to 24 are the same as Steps 11 to 14
in Fig. 12.
[0179] If the determination at Step 24 is satisfied, the
controller sets the target SH at a second predetermined
value (e.g., 2) (Step 25).
[0180] If the determination at Step 24 is not satisfied,
the controller sets the target SH at a third predetermined
value (e.g., 5) (Step 25). The third predetermined value
is smaller than the second predetermined value. Based
on the target SH and the target SC, the controller controls
the compressor 10 and the expansion device 16a, for
example, in the refrigerant circuit A.
[0181] Steps 27 and 28 are the same as Steps 17 and
18 in Fig. 12.
[0182] As described above, the temperature of the heat
source-side refrigerant in the refrigerant circuit A may be
controlled based on the target SH and the target SC. In
this case, similar advantages can be obtained.
[0183] In this Embodiment, the indoor units 2 are only
of a type that performs a reheat dehumidification opera-
tion. Alternatively, an indoor unit that performs only nor-
mal cooling or heating may be added.

Reference Signs List

[0184] 1 outdoor unit, 2a indoor unit, 2b indoor unit, 3
heat medium relay unit, 4 refrigerant pipe, 4a first con-
nection pipe, 4b second connection pipe, 5 pipe, 6 out-
door space, 7 interior space, 8 space, 9 structure, 10
compressor, 11 first refrigerant channel switching device,
12 heat source side heat exchanger, 13a to 13d check
valve, 15a, 15b intermediate heat exchanger, 16a, 16b
expansion device, 17a, 17b opening/closing device, 18a,
18b second refrigerant channel switching device, 19 ac-
cumulator, 21 a, 21 b pump, 22a to 22d first heat medium
channel switching device, 23a to 23d second heat me-
dium channel switching device, 25a to 25d heat medium
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flow control device, 26a to 26d use side heat exchanger,
31 a, 31 b first temperature sensor, 34a to 34d second
temperature sensor, 35a to 35d third temperature sensor,
36 first pressure sensor, 37 second pressure sensor, 38
third pressure sensor, 39 sucked air temperature sensor,
40 sucked air humidity sensor, 41 blown air temperature
sensor, 42 blown air humidity sensor, 50 fourth temper-
ature sensor, 52 arithmetic unit, 57 arithmetic unit, 100
air-conditioning apparatus, A refrigerant circuit, B heat
medium circuit.

Claims

1. An air-conditioning apparatus comprising:

a refrigerant circuit in which a compressor, a
heat source side heat exchanger, a plurality of
expansion devices, refrigerant channels of a
plurality of intermediate heat exchangers, and a
plurality of refrigerant channel switching devices
to switch circulation channels are connected by
refrigerant pipes so that heat source-side refrig-
erant circulates therein;
a heat medium circuit in which a pump, a plurality
of use side heat exchangers, a heat medium
channel switching device, and heat medium
channels of the intermediate heat exchangers
are connected by heat medium pipes so that a
heat medium circulates therein; and
an indoor unit housing two or more of the plurality
of use side heat exchangers, wherein
a reheat dehumidification operation mode is op-
erated in such a manner that
the low-temperature low-pressure heat source-
side refrigerant flows in part of the plurality of
intermediate heat exchangers so as to cool the
heat medium, and the cooled heat medium is
supplied to part of the use side heat exchangers
housed in the indoor unit, and
the high-temperature high-pressure heat
source-side refrigerant flows in an other part of
the plurality of intermediate heat exchangers so
as to heat the heat medium, and the heated heat
medium is supplied to an other part of the use
side heat exchangers housed in the indoor unit.

2. The air-conditioning apparatus of claims 1, wherein
heat exchange capacity of the use side heat ex-
changers to which the cooled heat medium is sup-
plied is determined based on a temperature differ-
ence between a temperature of air sucked into the
indoor unit and a target temperature and a humidity
difference between a humidity of air sucked into the
indoor unit and a target humidity,
heat exchange capacity of the use side heat ex-
changers to which the heated heat medium is deter-
mined based on a temperature difference between

a temperature of air sucked into the indoor unit and
a target temperature, and
at least one of a circulation amount of the heat me-
dium circulating the use side heat exchangers and
a temperature of the heat medium is controlled
based on the heat exchange capacity.

3. The air-conditioning apparatus of claim 1, wherein
heat exchange capacity of the use side heat ex-
changers to which the cooled heat medium is sup-
plied is determined based on a temperature differ-
ence between a temperature of air blown from the
indoor unit and a target temperature and a humidity
difference between a humidity of air blown from the
indoor unit and a target humidity,
heat exchange capacity of the use side heat ex-
changers to which the heated heat medium is sup-
plied is determined based on a temperature differ-
ence between a temperature of air blown from the
indoor unit and a target temperature, and
at least one of a circulation amount of the heat me-
dium circulating in the use side heat exchangers and
a temperature of the heat medium is controlled
based on the heat exchange capacity.

4. The air-conditioning apparatus of claim 2 or 3,
wherein
the heat exchange capacity of the use side heat ex-
changers to which the cooled heat medium is sup-
plied is determined to increase as the temperature
of the air increases and the humidity of the air in-
creases, and
the heat exchange capacity of the use side heat ex-
changers to which the heated heat medium is sup-
plied is determined to increase as the temperature
of the air decreases.

5. The air-conditioning apparatus of any one of claims
2 to 4, wherein
a psychrometric chart showing a correlation between
a temperature and a humidity of air is divided into a
plurality of regions in accordance with a difference
between the target temperature and the target hu-
midity, and a heat exchange capacity is previously
determined for each of the plurality of regions, and
the heat exchange capacity of one of the regions
corresponding to the temperature and the humidity
of air is determined in the use side heat exchangers
to which the heated heat medium is supplied.

6. The air-conditioning apparatus of any one of claims
2 to 5, wherein
a dewpoint temperature is obtained based on the
target temperature and the target humidity, and
a target value of a temperature of the cooled heat
medium is set at the dewpoint temperature.

7. The air-conditioning apparatus of any one of claims
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2 to 6, wherein
a temperature of the cooled heat medium is adjusted
by controlling an evaporating temperature of heat
source-side refrigerant circulating in the refrigerant
circuit.

8.  The air-conditioning apparatus of any one of claims
2 to 7, wherein
a temperature of the heated heat medium is adjusted
by controlling a condensing temperature of heat
source-side refrigerant circulating in the refrigerant
circuit.

41 42 



EP 2 963 353 A1

23



EP 2 963 353 A1

24



EP 2 963 353 A1

25



EP 2 963 353 A1

26



EP 2 963 353 A1

27



EP 2 963 353 A1

28



EP 2 963 353 A1

29



EP 2 963 353 A1

30



EP 2 963 353 A1

31



EP 2 963 353 A1

32



EP 2 963 353 A1

33



EP 2 963 353 A1

34



EP 2 963 353 A1

35

5

10

15

20

25

30

35

40

45

50

55



EP 2 963 353 A1

36

5

10

15

20

25

30

35

40

45

50

55



EP 2 963 353 A1

37

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2002089988 A [0003]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

