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(57) ABSTRACT

An air-conditioning apparatus includes an outside-air pro-
cessing device including a total heat exchanger exchanging
heat between outdoor air and return air, and blowing out the
outdoor air from a supply-air outlet port into a room as
supply air, an indoor unit including an indoor heat exchanger
exchanging heat between the return air and refrigerant, and
blowing out the return air from an indoor outlet port as
indoor outlet air, a joining unit connecting the supply-air
outlet port and the indoor outlet port to join the supply air
and the indoor outlet air, an opening-closing unit arranged in
the joining unit and opening and closing the joining unit, a
supply-air temperature detecting unit detecting a supply-air
temperature of the supply air, an indoor outlet temperature

Int. CL detecting unit detecting an indoor outlet temperature of the
F24F 12/00 (2006.01) indoor outlet air, and a control unit controlling an operation
F24F 11/00 (2006.01) of the opening-closing unit based on the supply-air tempera-
F24F 11/053 (2006.01) ture and the indoor outlet temperature.
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AIR-CONDITIONING APPARATUS AND
AIR-CONDITIONING SYSTEM

TECHNICAL FIELD

[0001] The present invention relates to an air-conditioning
apparatus including an outside-air processing device, and to
an air-conditioning system.

BACKGROUND ART

[0002] A conventionally known outside-air processing
device includes an outside-air processing heat exchanger
(direct expansion coil) connected to an indoor unit and an
outdoor unit of an air-conditioning apparatus. In this out-
side-air processing device, air that passes through the out-
side-air processing heat exchanger to be blown out into a
room as outlet air is cooled by the indoor unit and the
outdoor unit. Consequently, the temperature of the outlet air
tends to decrease, and thus the comfort of residents inside
the room may be significantly deteriorated.

[0003] To solve this problem, an outside-air processing
device configured to reheat the outlet air to be blown out
from the outside-air processing device into the room and
blow out the reheated outlet air has been proposed. This
reheating is performed with use of, for example, an electro-
thermal heater or a heating coil (part of a condenser).
Further, the disclosure in Patent Literature 1 is to provide an
air outlet device including a shutter configured to control the
flow rate of the outlet air to be blown out into the room, and
a deflecting unit configured to guide the direction of the
outlet air. The air outlet device is connected to an air-
conditioning duct. In Patent Literature 1, the shutter and the
deflecting unit are adjusted to control the flow rate of the
outlet air for each outlet port, to thereby enhance the
efficiency of air conditioning.

CITATION LIST

Patent Literature

[0004] Patent Literature 1: Japanese Unexamined Patent
Application Publication No. 11-51456 (Claim 1 and pages 3
to 4)

SUMMARY OF INVENTION

Technical Problem

[0005] However, the outside-air processing device having
the reheating function uses the electrothermal heater, the
heating coil, or other heating components, and hence power
consumption is increased. Further, to achieve this reheating,
valves, expansion valves, or other components are neces-
sary, and thus the manufacturing cost is also increased.
Further, the air outlet device disclosed in Patent Literature 1
requires components such as the shutter and the deflecting
unit, and thus the number of components and the manufac-
turing cost are increased.

[0006] The present invention has been made in view of the
above-mentioned problems. The present invention provides
an air-conditioning apparatus capable of enhancing the
comfort of residents while minimizing increase in cost, and
an air-conditioning system.
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Solution to Problem

[0007] An air-conditioning apparatus according to one
embodiment of the present invention includes an outside-air
processing device including a total heat exchanger config-
ured to exchange heat between outdoor air and return air,
and to blow out the heat-exchanged outdoor air from a
supply-air outlet port into a room as supply air, an indoor
unit including an indoor heat exchanger configured to
exchange heat between the return air and refrigerant, and to
blow out the heat-exchanged return air from an indoor outlet
port as indoor outlet air, a joining unit configured to connect
the supply-air outlet port and the indoor outlet port to each
other so that the supply air and the indoor outlet air are
joined with each other at the joining unit, an opening-closing
unit arranged in the joining unit and configured to open and
close the joining unit, a supply-air temperature detecting
unit configured to detect a supply-air temperature of the
supply air, an indoor outlet temperature detecting unit con-
figured to detect an indoor outlet temperature of the indoor
outlet air, and a control unit configured to control an
operation of the opening-closing unit based on the supply-air
temperature detected by the supply-air temperature detect-
ing unit and the indoor outlet temperature detected by the
indoor outlet temperature detecting unit.

Advantageous Effects of Invention

[0008] According to the one embodiment of the present
invention, the control unit is configured to control the
operation of the opening-closing unit based on the supply-air
temperature and the indoor outlet temperature. This open-
ing-closing unit opens the joining unit, to thereby introduce
the indoor outlet air to the supply air through the joining
unit. With this configuration, the comfort of the residents can
be enhanced while the increase in cost is minimized.

BRIEF DESCRIPTION OF DRAWINGS

[0009] FIG. 1 is a schematic view for illustrating an
air-conditioning apparatus 2 according to Embodiment 1 of
the present invention.

[0010] FIG. 2 is a schematic view for illustrating a refrig-
erant circuit 6 of the air-conditioning apparatus 2 according
to Embodiment 1.

[0011] FIG. 3 is a schematic view for illustrating an
outside-air processing device 1 according to Embodiment 1.
[0012] FIG. 4 is a graph for showing a leading end outlet
port 16 and a trajectory of mixed air according to Embodi-
ment 1.

[0013] FIG. 5 is a block diagram for illustrating a control
unit 60 according to Embodiment 1.

[0014] FIG. 6 is a flow chart for illustrating the operation
of the air-conditioning apparatus 2 according to Embodi-
ment 1.

[0015] FIG. 7 is a schematic view for illustrating leading
end outlet ports 116 according to Embodiment 2 of the
present invention.

[0016] FIG. 8 is a schematic view for illustrating the
leading end outlet ports 116 according to Embodiment 2.
[0017] FIG. 9 is a schematic view for illustrating an
air-conditioning apparatus 202 according to Embodiment 3
of the present invention.

[0018] FIG. 10 is a schematic view for illustrating an
outside-air processing device 300 according to Embodiment
4 of the present invention.
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[0019] FIG. 11 is a schematic view for illustrating an
air-conditioning apparatus 402 according to Embodiment 5
of the present invention.

[0020] FIG. 12 is a block diagram for illustrating a control
unit 460 according to Embodiment 5.

[0021] FIG. 13 is a flow chart for illustrating the operation
of the air-conditioning apparatus 402 according to Embodi-
ment 5.

DESCRIPTION OF EMBODIMENTS

[0022] An air-conditioning apparatus according to
embodiments of the present invention is described below
with reference to the drawings. Note that, the present
invention is not limited to the embodiments described below.
Moreover, in the drawings referred to below including FIG.
1, the size relationship between components may be differ-
ent from the reality.

Embodiment 1

[0023] FIG. 1 is a schematic view for illustrating an
air-conditioning apparatus 2 according to Embodiment 1 of
the present invention. With reference to FIG. 1, the air-
conditioning apparatus 2 is described. The air-conditioning
apparatus 2 includes an outside-air processing device 1, two
indoor units 3, and one outdoor unit 4 that are connected to
each other by pipes 5, and further includes a mixing chamber
15. Of those, the outside-air processing device 1 and the two
indoor units 3 are installed in a space 9 above a ceiling of a
building 7, and the outdoor unit 4 is installed on a rooftop
10 of the building 7.

[0024] The outside-air processing device 1 is connected to
the outside of the room through an outdoor duct 11 via an
outside-air introducing port 41, and is further connected to
the inside of a room 8 through a joining unit 13 and an
indoor duct 12. Further, the outside-air processing device 1
has a supply-air outlet port 44 for blowing out supply air SA,
and this supply-air outlet port 44 is connected to the mixing
chamber 15 by a supply-air duct 135 of the joining unit 13.
The mixing chamber 15 has a chamber outlet port 16, and
this chamber outlet port 16 connects the mixing chamber 15
and the room 8 to each other. That is, the supply air SA
blown out from the supply-air outlet port 44 passes through
the supply-air duct 135 to reach the mixing chamber 15, and
is then blown out from the chamber outlet port 16 of the
mixing chamber 15 into the room 8. Further, the outside-air
processing device 1 is configured to introduce return air RA
taken in from the indoor duct 12 through a return-air
introducing port 42 of the outside-air processing device 1.
The indoor duct 12 and the supply-air duct 135 are integrally
formed, but those ducts may be formed separately. Further,
a plurality of the outside-air processing devices 1 may be
installed. Further, only one or a plurality of the indoor units
3 may be installed.

[0025] FIG. 2 is a schematic view for illustrating a refrig-
erant circuit 6 of the air-conditioning apparatus 2 according
to Embodiment 1. As illustrated in FIG. 2, the outdoor unit
4 includes a compressor 21 configured to compress refrig-
erant, a four-way valve 22 configured to switch the flowing
direction of the refrigerant, and an outdoor heat exchanger
23 configured to exchange heat between outdoor air and the
refrigerant. Further, in the vicinity of the outdoor heat
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exchanger 23, an outdoor fan 24 is installed. This outdoor
fan 24 is configured to supply the outdoor air to the outdoor
heat exchanger 23.

[0026] On the suction side of the compressor 21, a fre-
quency adjusting unit 21ae is provided. This frequency
adjusting unit 21« is constructed of, for example, an inverter
circuit and is configured to adjust the operating frequency of
the compressor 21. With this configuration, the discharge
temperature of the refrigerant to be discharged from the
compressor 21 is adjusted, so that the evaporating tempera-
ture of the refrigerant can be adjusted depending on an
indoor load. Further, on the suction side of the compressor
21, an evaporating temperature detecting unit 215 is pro-
vided. This evaporating temperature detecting unit 215 is
configured to detect a temperature of the refrigerant flowing
out from an indoor heat exchanger 26 or the outdoor heat
exchanger 23 as the evaporating temperature.

[0027] The indoor unit 3 includes an expansion unit 25
configured to expand the refrigerant, and the indoor heat
exchanger 26 configured to exchange heat between return air
and the refrigerant. Further, this indoor heat exchanger 26 is
configured to exchange heat between the return air and the
refrigerant, and also has a function of blowing out the
heat-exchanged return air from an indoor outlet port 29 as
indoor outlet air SR. In the vicinity of the indoor heat
exchanger 26, an indoor fan 27 is installed. The indoor fan
27 is configured to supply the return air to the indoor heat
exchanger 26. On the indoor heat exchanger 26, a suction
temperature detecting unit 26a is provided. The suction
temperature detecting unit 26a is configured to detect the
temperature of the return air supplied by the indoor fan 27.
[0028] The outside-air processing device 1 includes an
outside-air processing expansion unit 36 configured to
expand the refrigerant, and an outside-air processing heat
exchanger 35 configured to exchange heat between inflow
air SAin and the refrigerant. In the vicinity of the outside-air
processing device 1, a supply-air outlet fan 38 is installed. In
the refrigerant circuit 6 of the air-conditioning apparatus 2,
the outside-air processing expansion unit 36 and the outside-
air processing heat exchanger 35 in the outside-air process-
ing device 1 are connected in parallel to the expansion unit
25 and the indoor heat exchanger 26. As described above, in
the refrigerant circuit 6 of the air-conditioning apparatus 2,
the outside-air processing expansion unit 36 and the outside-
air processing heat exchanger 35 in the outside-air process-
ing device 1, the compressor 21, the four-way valve 22, the
outdoor heat exchanger 23, the expansion unit 25, and the
indoor heat exchanger 26 are connected to each other by the
pipes 5.

[0029] In the refrigerant circuit 6 of the air-conditioning
apparatus 2, during a cooling operation, the refrigerant flows
in the order of the compressor 21, the four-way valve 22, and
the outdoor heat exchanger 23. Then, the refrigerant is
branched into the indoor unit 3 and the outside-air process-
ing device 1 so that the refrigerant flows in the order of the
expansion unit 25 and the indoor heat exchanger 26 in the
indoor unit 3, and flows in the order of the outside-air
processing expansion unit 36 and the outside-air processing
heat exchanger 35 in the outside-air processing device 1.
Then, the streams of the refrigerant are joined to flow
through the four-way valve 22 and to be sucked into the
compressor 21.

[0030] Next, the operation in the refrigerant circuit 6 is
described. First, the cooling operation is described. The
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compressor 21 sucks the refrigerant, compresses this refrig-
erant, and discharges the refrigerant in a high-temperature
and high-pressure gas state. The discharged refrigerant
passes through the four-way valve 22, and then flows into
the outdoor heat exchanger 23. The outdoor heat exchanger
23 condenses the refrigerant through heat exchange with the
outdoor air. The condensed refrigerant is branched into two
directions. One stream of refrigerant flows into the indoor
unit 3, and the other stream of refrigerant flows into the
outside-air processing device 1. The refrigerant flowing into
the indoor unit 3 first flows into the expansion unit 25 of the
indoor unit 3, and the expansion unit 25 decompresses the
condensed refrigerant. Then, the decompressed refrigerant
flows into the indoor heat exchanger 26, and the indoor heat
exchanger 26 evaporates the refrigerant through heat
exchange with the return air supplied from the indoor fan 27.
Subsequently, the room 8 is cooled.

[0031] Further, the refrigerant flowing into the outside-air
processing device 1 first flows into the outside-air process-
ing expansion unit 36 of the outside-air processing device 1,
and the outside-air processing expansion unit 36 decom-
presses the condensed refrigerant. Then, the decompressed
refrigerant flows into the outside-air processing heat
exchanger 35, and the outside-air processing heat exchanger
35 evaporates the refrigerant through heat exchange with the
inflow air SAin flowing through the outside-air processing
device 1. Subsequently, the inflow air SAin is cooled to be
blown out into the room 8 as the supply air SA. Then, the
refrigerant evaporated in the indoor heat exchanger 26 and
the refrigerant evaporated in the outside-air processing heat
exchanger 35 are joined, and the joined streams of refrig-
erant pass through the four-way valve 22 to be sucked into
the compressor 21.

[0032] Next, a heating operation is described. The com-
pressor 21 sucks the refrigerant, compresses the refrigerant,
and discharges the refrigerant in a high-temperature and
high-pressure gas state. The discharged refrigerant passes
through the four-way valve 22 to be branched into two
directions. One stream of refrigerant flows into the indoor
unit 3, and the other stream of refrigerant flows into the
outside-air processing device 1. The refrigerant flowing into
the indoor unit 3 first flows into the indoor heat exchanger
26 of the indoor unit 3, and the indoor heat exchanger 26
condenses the refrigerant through heat exchange with the
return air supplied from the indoor fan 27. Subsequently, the
room 8 is heated. Then, the condensed refrigerant flows into
the expansion unit 25, and the expansion unit 25 decom-
presses the condensed refrigerant. Further, the refrigerant
flowing into the outside-air processing device 1 first flows
into the outside-air processing heat exchanger 35 of the
outside-air processing device 1, and the outside-air process-
ing heat exchanger 35 condenses the refrigerant through heat
exchange with the inflow air SAin owing through the
outside-air processing device 1. Subsequently, the inflow air
SAin is heated, and is blown out into the room 8 as the
supply air SA. The refrigerant condensed in the outside-air
processing heat exchanger 35 flows into the outside-air
processing expansion unit 36, and the outside-air processing
expansion unit 36 expands the condensed refrigerant.

[0033] Then, the refrigerant decompressed in the expan-
sion unit 25 and the refrigerant decompressed in the outside-
air processing expansion unit 36 are joined. The joined
streams of refrigerant flow into the outdoor heat exchanger
23, and the outdoor heat exchanger 23 evaporates the
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refrigerant through heat exchange with the outdoor air.
Then, the evaporated refrigerant passes through the four-
way valve 22 to be sucked into the compressor 21.

[0034] Next, the outside-air processing device 1 is
described. FIG. 3 is a schematic view for illustrating the
outside-air processing device 1 according to Embodiment 1.
The outside-air processing device 1 is a ventilation device
having a function of processing an outside-air load when the
outside air is taken into the room 8. As illustrated in FIG. 3,
the outside-air processing device 1 includes a main body 31,
a total heat exchanger 32 (upstream heat exchanger), an
exhaust-air fan 37, the outside-air processing heat exchanger
35 (downstream heat exchanger), and the supply-air outlet
fan 38, in addition to the outside-air processing expansion
unit 36.

[0035] The main body 31 has an outside-air introducing
port 41, a return-air introducing port 42, an exhaust-air port
43, and the supply-air outlet port 44. The outside-air intro-
ducing port 41 is an opening for introducing outdoor air OA.
The outdoor air OA introduced from the outside-air intro-
ducing port 41 passes through an outside-air path 4la
through which the outdoor air OA flows, to thereby flow into
the total heat exchanger 32. Further, the return-air introduc-
ing port 42 is an opening for introducing return air RA. The
return air RA introduced from the return-air introducing port
42 passes through a return-air path 42a through which the
return air RA flows, to thereby flow into the total heat
exchanger 32. Those outside-air introducing port 41 and
return-air introducing port 42 are opposed to each other.

[0036] Further, the exhaust-air port 43 is an opening for
exhausting exhaust air EA. The return air RA heat-ex-
changed by the total heat exchanger 32 passes as the exhaust
air EA through an exhaust-air path 43a through which the
exhaust air EA flows, and is exhausted from the exhaust-air
port 43. Further, the supply-air outlet port 44 is an opening
for blowing out the supply air SA. The outdoor air OA
heat-exchanged by the total heat exchanger 32 passes as the
inflow air SAin through an inflow path 45 through which the
inflow air SAin flows, and further passes through the out-
side-air processing heat exchanger 35. Then, the air passes
through a supply-air outlet path 44a through which the
supply air SA flows, to thereby be blown out from the
supply-air outlet port 44. Those exhaust-air port 43 and
supply-air outlet port 44 are opposed to each other. Further,
the return-air path 42a through which the return air RA flows
and the supply-air outlet path 444 through which the supply
air SA flows are adjacent to each other.

[0037] The total heat exchanger 32 is arranged in the main
body 31, and is configured to exchange heat between the
outdoor air OA and the return air RA. The return air RA
heat-exchanged by the total heat exchanger 32 is exhausted
outside the room by the exhaust-air fan 37 as the exhaust air
EA. Further, the outdoor air OA heat-exchanged by the total
heat exchanger 32 flows into the outside-air processing heat
exchanger 35 as the inflow air SAin. The outside-air pro-
cessing heat exchanger 35 is configured to exchange heat
between the inflow air SAin and the refrigerant in the
refrigerant circuit 6. The heat-exchanged inflow air SAin is
blown out into the room 8 by the supply-air outlet fan 38 as
the supply air SA. As described above, the total heat
exchanger 32 is arranged in the main body 31, and is
configured to exchange heat between the outdoor air OA and
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the return air RA, to thereby blow out the heat-exchanged
outdoor air OA from the supply-air outlet port 44 into the
room 8 as the supply air SA.

[0038] The outside-air processing device 1 includes a
return-air temperature detecting unit 52, a supply-air tem-
perature detecting unit 53, and an outdoor-air temperature
detecting unit 51. The return-air temperature detecting unit
52 is configured to detect a return-air temperature Tra of the
return air RA, and is arranged in, for example, the return-air
path 42a at the return-air introducing port 42 for introducing
the return air RA. Further, as described above, the supply-air
temperature detecting unit 53 is configured to detect a
supply-air temperature Tsa of the supply air SA, and is
arranged in, for example, the supply-air outlet path 44a at
the supply-air outlet port 44 for blowing out the supply air
SA. Further, the outdoor-air temperature detecting unit 51 is
configured to detect a temperature of the outdoor air OA,
and is arranged in, for example, the outside-air path 41qa at
the outside-air introducing port 41 for introducing the out-
door air OA.

[0039] Next, the joining unit 13 is described in detail. As
illustrated in FIG. 1, the outside-air processing device 1 and
the indoor unit 3 are connected to each other by the joining
unit 13. The joining unit 13 is configured to connect the
supply-air outlet port 44 and the indoor outlet port 29 to each
other so that the supply air SA and the indoor outlet air SR
are joined with each other. The joining unit 13 includes an
indoor outlet duct 13a, the supply-air duct 135, and the
mixing chamber 15.

[0040] The indoor unit 3 is connected to the mixing
chamber 15 by the indoor outlet duct 13a through the indoor
outlet port 29. Further, the indoor outlet duct 13«4 includes an
opening-closing unit 14 configured to open and close the
indoor outlet duct 13a. That is, the mixing chamber 15 is
arranged on the downstream side of the opening-closing unit
14 in the joining unit 13. A plurality of the mixing chambers
15 may be installed.

[0041] Further, the mixing chamber 15 and the supply-air
outlet port 44 of the outside-air processing device 1 are
connected to each other by the supply-air duct 135. With this
configuration, the mixing chamber 15 mixes the supply air
SA blown out from the supply-air outlet port 44 of the
outside-air processing device 1 and the indoor outlet air SR
blown out from the indoor outlet port 29 of the indoor unit
3 with each other. Then, the supply air SA and the indoor
outlet air SR mixed with each other are blown out from the
chamber outlet port 16. As described above, the opening-
closing unit 14 is arranged in the joining unit 13, and is
configured to open and close the joining unit 13. This
opening-closing unit 14 is constructed of, for example, a
damper. When the opening degree of the damper is adjusted,
the flowing amount of the indoor outlet air SR flowing
through the joining unit 13 is adjusted, to thereby adjust the
mixing ratio between the indoor outlet air SR and the supply
air SA.

[0042] Next, the chamber outlet port 16 formed in the
mixing chamber 15 to blow out mixed air obtained by
mixing the indoor outlet air SR and the supply air SA with
each other is described in detail. FIG. 4 is a graph for
showing the chamber outlet port 16 and the trajectory of the
mixed air according to Embodiment 1. In Embodiment 1, the
chamber outlet port 16 has a radial flow-type shape in which
the mixed air becomes a radial jet flow. As shown in FIG. 4,
the chamber outlet port 16 has a width that gradually
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increases toward the room 8. In the radial flow-type chamber
outlet port 16, a blow-out angle 0 at the leading end is set so
that, in a range of 6<45°, the minimum arrival distance, that
is, the maximum distance at which the maximum wind
velocity is maintained at 0.5 m/s is prevented from reaching
a living region.

[0043] In this case, when the effective width at the leading
end of the chamber outlet port 16 is represented by H, (m),
the radius of the chamber outlet port 16 is represented by R,
(m), the wind velocity of the mixed air at the chamber outlet
port 16 is represented by V, (m/s), the maximum wind
velocity of the mixed air at an arbitrary position is repre-
sented by Vr (m/s), the horizontal distance from the center
axis of the chamber outlet port 16 to the arbitrary position is
represented by R (m), the outlet port constant is represented
by K, the Archimedes number is represented by Ar, the
acceleration of gravity is represented by g (m/s), the gas
cubic expansion coefficient is represented by § (° C.™%), and
the difference between the temperature of the mixed air and
the temperature of the room 8 is represented by dt, (° C.), the
perpendicular distance from the lower end of the chamber
outlet port 16 to the arbitrary position, that is, an arrival
distance Y is calculated based on Expression (1), Expression
(2), and Expression (3).

Math. 1]
Arcost R 3 48]
— =0.26
Ho VKcost{Kcosd + (Ro / Ho)} (Hocose)
Math. 2]
Ar:g'ﬁ'5f0'Ho'V()2 @
Math. 3]
Hy Hy (3)
& ~ K(R—O)COSO{K(R—O)COSO+ 1}
Vo o Ry R
(=l )-1)
[0044] The outlet port constant K is set to about 4 (K) in

the case of an isothermal air flow, and is set to 0.83 (K) in
the case of a non-isothermal air flow. When, for example, the
length of one side of the rectangular room 8 is represented
by L, and the height in an upper part of the room 8 higher
than the lower half of the room 8 in the height direction is
represented by h, the blow-out angle 8 or the wind velocity
V, is optimized to satisty L<h. The lower limit value of V,,
is, for example, 2.5 m/s, but this value may be appropriately
changed. Further, the number of the chamber outlet ports 16
may be changed to optimize the blow-out angle 6 or the
wind velocity V,,.

[0045] Further, as illustrated in FIG. 1, the air-condition-
ing apparatus 2 includes an indoor outlet temperature detect-
ing unit 28 and a control unit 60. The indoor outlet tem-
perature detecting unit 28 is configured to detect an indoor
outlet temperature Tsr of the indoor outlet air SR, and is
arranged in, for example, the indoor unit 3. Further, the
control unit 60 is configured to control the operation of the
opening-closing unit 14 based on the supply-air temperature
Tsa detected by the supply-air temperature detecting unit 53
and the indoor outlet temperature Tsr detected by the indoor
outlet temperature detecting unit 28. FIG. 5 is a block
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diagram for illustrating the control unit 60 according to
Embodiment 1. As illustrated in FIG. 5, the control unit 60
includes a first determining unit 61, a second determining
unit 62, and an opening degree control unit 63.

[0046] The first determining unit 61 is configured to
determine whether or not the indoor outlet temperature Tsr
detected by the indoor outlet temperature detecting unit 28
is higher than the supply-air temperature Tsa detected by the
supply-air temperature detecting unit 53. Further, the second
determining unit 62 is configured to determine, when the
first determining unit 61 determines that the indoor outlet
temperature Tsr is higher than the supply-air temperature
Tsa, whether or not the supply-air temperature Tsa detected
by the supply-air temperature detecting unit 53 is lower than
a predetermined threshold outlet temperature Tsa_th.
[0047] This threshold outlet temperature Tsa_th is set to be
decreased as a difference between a set outlet temperature or
set room temperature and the current actual room tempera-
ture inside the room 8 is increased. In this case, for example,
the control unit 60 includes a table for storing the relation-
ship between the threshold outlet temperature Tsa_th and the
difference between the set outlet temperature or set room
temperature and the actual room temperature, and the deter-
mination in the second determining unit 62 is made based on
this table. Further, the threshold outlet temperature Tsa_th
can be set to be increased as time elapses.

[0048] The opening degree control unit 63 is configured to
control the opening degree of the opening-closing unit 14
based on the determination result of the first determining
unit 61 and the determination result of the second determin-
ing unit 62. Specifically, the opening degree control unit 63
is configured to, when the second determining unit 62
determines that the supply-air temperature Tsa is lower than
the threshold outlet temperature Tsa_th, control the opening-
closing unit 14 to open the joining unit 13.

[0049] Further, the opening degree control unit 63 has a
function of controlling the opening degree of the opening-
closing unit 14 to adjust the flowing amount of the indoor
outlet air SR flowing through the joining unit 13, based on
a difference obtained by subtracting the supply-air tempera-
ture Tsa from the threshold outlet temperature Tsa_th. For
example, the opening-closing unit 14 may be configured to
increase the opening degree in proportion to this difference.
In this case, when the threshold outlet temperature Tsa_th is
constant, the supply-air temperature Tsa is decreased as the
difference is increased. At this time, the opening degree of
the opening-closing unit 14 is increased to increase the
flowing amount of the indoor outlet air SR. Thus, the supply
air SA is more heated.

[0050] Further, the opening degree control unit 63 has a
function of controlling the opening-closing unit 14 to close
the joining unit 13 when the first determining unit 61
determines that the indoor outlet temperature Tsr is equal to
or lower than the supply-air temperature Tsa. In addition, the
opening degree control unit 63 has a function of controlling
the opening-closing unit 14 to close the joining unit 13 when
the second determining unit 62 determines that the supply-
air temperature Tsa is equal to or higher than the threshold
outlet temperature Tsa_th.

[0051] Next, the operation of the outside-air processing
device 1 according to Embodiment 1 is described. FIG. 6 is
a flow chart for illustrating the operation of the air-condi-
tioning apparatus 2 according to Embodiment 1. As illus-
trated in FIG. 6, after the control is started, first, the indoor
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outlet temperature detecting unit 28 detects the indoor outlet
temperature Tsr (Step S1). Then, the supply-air temperature
detecting unit 53 detects the supply-air temperature Tsa
(Step S2).

[0052] Then, the first determining unit 61 determines
whether or not the indoor outlet temperature Tsr detected by
the indoor outlet temperature detecting unit 28 is higher than
the supply-air temperature Tsa detected by the supply-air
temperature detecting unit 53 (Step S3). When the first
determining unit 61 determines that the indoor outlet tem-
perature Tsr is equal to or lower than the supply-air tem-
perature Tsa (No in Step S3), the opening degree control unit
63 controls the opening-closing unit 14 to close the joining
unit 13 (Step S4). Then, the control is ended.

[0053] On the other hand, in Step S3, when the first
determining unit 61 determines that the indoor outlet tem-
perature Tsr is higher than the supply-air temperature Tsa
(Yes in Step S3), the second determining unit 62 determines
whether or not the supply-air temperature Tsa detected by
the supply-air temperature detecting unit 53 is lower than the
predetermined threshold outlet temperature Tsa_th (Step
S5). As described above, the threshold outlet temperature
Tsa_th is set to be decreased as the difference between the
set outlet temperature or set room temperature and the
current actual room temperature inside the room 8 is
increased. The threshold outlet temperature Tsa_th can be
set to be increased as time elapses.

[0054] When the second determining unit 62 determines
that the supply-air temperature Tsa is equal to or higher than
the threshold outlet temperature Tsa_th (No in Step S5), the
opening degree control unit 63 controls the opening-closing
unit 14 to close the joining unit 13 (Step S6). Then, the
control is ended.

[0055] On the other hand, in Step S5, when the second
determining unit 62 determines that the supply-air tempera-
ture Tsa is lower than the threshold outlet temperature Tsa_th
(Yes in Step S5), the opening degree control unit 63 controls
the opening-closing unit 14 to open the joining unit 13 (Step
S7). The opening degree of the opening-closing unit 14 is
controlled based on the difference obtained by subtracting
the supply-air temperature Tsa from the threshold outlet
temperature Tsa_th. Then, the control is ended.

[0056] As described above, in the air-conditioning appa-
ratus 2 according to Embodiment 1, the control unit 60 is
configured to control the operation of the opening-closing
unit 14 based on the supply-air temperature Tsa and the
indoor outlet temperature Tsr, and this opening-closing unit
14 opens the joining unit 13 to introduce the indoor outlet air
SR to the supply air SA through the joining unit 13. With this
configuration, the comfort of the residents can be enhanced
while the increase in cost is minimized.

[0057] Further, during the cooling operation, even when
the supply air SA blown out from the outside-air processing
device 1 into the room 8 is reduced in temperature, the
supply air SA is heated by being mixed with the warm
indoor outlet air SR. Consequently, the supply air SA to be
blown out into the room 8 is heated, and thus the comfort of
the residents can be enhanced. Further, in Embodiment 1, to
achieve this effect, a reheating function is not required to be
added, and hence the increase in cost of the air-conditioning
apparatus 2 can be minimized.

[0058] Further, when the first determining unit 61 deter-
mines that the indoor outlet temperature Tsr is equal to or
lower than the supply-air temperature Tsa, the opening
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degree control unit 63 controls the opening-closing unit 14
to close the joining unit 13. When the indoor outlet tem-
perature Tsr is equal to or lower than the supply-air tem-
perature Tsa, even when the indoor outlet air SR is mixed to
the supply air SA, the supply air SA is cooled. In Embodi-
ment 1, the opening degree control unit 63 controls the
opening-closing unit 14 to close the joining unit 13, and
hence the cooling of the supply air SA can be prevented.
[0059] Further, when the second determining unit 62
determines that the supply-air temperature Tsa is equal to or
higher than the threshold outlet temperature Tsa_th, the
opening degree control unit 63 controls the opening-closing
unit 14 to close the joining unit 13. Even when the indoor
outlet temperature Tsr is higher than the supply-air tempera-
ture Tsa, as long as the supply-air temperature Tsa is equal
to or higher than the threshold outlet temperature Tsa_th, the
supply air SA is not required to be heated. In Embodiment
1, the opening degree control unit 63 controls the opening-
closing unit 14 to close the joining unit 13, and hence
excessive cooling of the supply air SA can be prevented.
[0060] The threshold outlet temperature Tsa_th is set to be
decreased as the difference between the set outlet tempera-
ture or set room temperature and the current actual room
temperature inside the room 8 is increased. Consequently,
for example, when the room temperature inside the room 8
is high as in summer, the threshold outlet temperature Tsa_th
is set to be low, and thus the second determining unit 62
tends to determine that the supply-air temperature Tsa is
equal to or higher than the threshold outlet temperature
Tsa_th. Consequently, the opening degree control unit 63
tends to control the opening-closing unit 14 to close the
joining unit 13, and thus the supply air SA is not heated.
Subsequently, the supply air SA remains cold, and when the
room temperature inside the room 8 is high as described
below, the room 8 can be immediately cooled. Subsequently,
the load at the time of activation can be reduced, and hence
energy can be saved.

[0061] Still further, when the second determining unit 62
determines that the supply-air temperature Tsa is lower than
the threshold outlet temperature Tsa_th, in Step S7, the
opening degree control unit 63 controls the opening-closing
unit 14 to open the joining unit 13. When the indoor outlet
temperature Tsr is higher than the supply-air temperature
Tsa, and when the supply-air temperature Tsa is lower than
the threshold outlet temperature Tsa_th, the supply air SA is
required to be heated. In Embodiment 1, the opening degree
control unit 63 controls the opening-closing unit 14 to open
the joining unit 13. Consequently, the indoor outlet air SR is
mixed to the supply air SA, and thus the supply air SA is
heated. Consequently, the supply air SA to be blown out into
the room 8 is heated, and thus the comfort of the residents
can be enhanced.

[0062] In Embodiment 1, as described above, the evapo-
rating temperature of the refrigerant can be adjusted depend-
ing on the indoor load by the frequency adjusting unit 21a.
For example, when the indoor load is low, the evaporating
temperature of the refrigerant can be increased to increase
the indoor outlet temperature Tsr of the indoor outlet air SR
to be blown out from the indoor outlet port 29 of the indoor
unit 3. In this case, the determination of Step S3 is easy to
be achieved. Further, the chamber outlet port 16 is of a radial
flow type, and its structure is optimized in consideration of
a room, that is, a living region. Consequently, the comfort
can be secured.
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Embodiment 2

[0063] Next, an air-conditioning apparatus 102 according
to Embodiment 2 of the present invention is described. FIG.
7 and FIG. 8 are schematic views for illustrating chamber
outlet ports 116 according to Embodiment 2. Embodiment 2
differs from Embodiment 1 in that the chamber outlet ports
116 corresponding to the chamber outlet port 16 of Embodi-
ment 1 have an axial flow-type shape instead of a radial
flow-type shape. In Embodiment 2, parts common to
Embodiment 1 are denoted by the same reference signs, and
descriptions of the common parts are omitted. Differences
from Embodiment 1 are mainly described.

[0064] In Embodiment 2, the chamber outlet ports 116
each have an axial flow-type shape in which the mixed air
becomes an axisymmetric jet flow. As illustrated in FIG. 7
and FIG. 8, for example, the length of one side of the
rectangular room 8 of the building 7 in which the air-
conditioning apparatus 102 is installed is represented by L,
the length of the other side is represented by W, the number
of the chamber outlet ports 116 arranged in parallel to the
one side is represented by nl, the number of the chamber
outlet ports 116 arranged in parallel to the other side is
represented by nw, and the height in an upper part of the
room 8 higher than the lower half of a height H of the room
8 in the height direction is represented by h. In this case, the
number of the chamber outlet ports 116 is obtained by
multiplying nl by nw, that is, nlx nw=n. Further, a cooling
load is represented by Qc (kcal/s), and the difference
between the temperature of the mixed air and the tempera-
ture of the room 8 is represented by dt, (° C.).

[0065] At least one of the number n of the chamber outlet
ports 116 or a diameter Doc of the chamber outlet port 116
is calculated based on Expression (4), Expression (5), and
Expression (6) so that the air streams of the mixed air
overlap in the upper part of the room 8, that the wind
velocity of the overlapping air streams does not exceed the
wind velocity on the center axis of the chamber outlet port
116, and that the wind velocity of the air streams in the upper
part of the room 8 during cooling is equal to or less than 0.5
(m/s).
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[0066] As described above, in Embodiment 2, the chamber
outlet port 116 has an axial flow-type shape, but Embodi-
ment 2 has effects similar to those in Embodiment 1. The
shape of the chamber outlet port 116 may be variable
between the axial flow type and the radial flow type as in
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Embodiment 1, depending on the supply-air temperature
Tsa, the indoor outlet temperature Tsr, or other temperatures.

Embodiment 3

[0067] Next, an air-conditioning apparatus 202 according
to Embodiment 3 of the present invention is described. FIG.
9 is a schematic view for illustrating the air-conditioning
apparatus 202 according to Embodiment 3. Embodiment 3
differs from Embodiment 1 in that an outside-air processing
device 200 is installed on the rooftop 10 of the building 7.
In Embodiment 3, parts common to Embodiment 1 are
denoted by the same reference signs, and the descriptions of
the common parts are omitted. Differences from Embodi-
ment 1 are mainly described.

[0068] In Embodiment 3, as illustrated in FIG. 9, the
outside-air processing device 200 is installed on the rooftop
10 of the building 7. Further, the outside-air processing
device 200 is connected to the room 8 through the joining
unit 13 and the indoor duct 12. With this configuration, the
return air RA is introduced and the supply air SA is blown
out. Further, the outside-air processing device 200 is directly
connected to the outside of the room without using the
outdoor duct 11. The air-conditioning apparatus 202 accord-
ing to Embodiment 3 has effects similar to those of Embodi-
ment 1.

Embodiment 4

[0069] Next, an air-conditioning apparatus 302 according
to Embodiment 4 of the present invention is described. FIG.
10 is a schematic view for illustrating an outside-air pro-
cessing device 300 according to Embodiment 3. Embodi-
ment 4 differs from Embodiment 1 in the position at which
the return-air introducing port 42 is formed in the main body
31 of the outside-air processing device 300. In Embodiment
4, parts common to Embodiment 1 are denoted by the same
reference signs, and the descriptions of the common parts
are omitted. Differences from Embodiment 1 are mainly
described.

[0070] In Embodiment 4, as illustrated in FIG. 10, the
return-air introducing port 42 is formed at an upper portion
of the main body 31 of the outside-air processing device
300. In this manner, the position at which the return-air
introducing port 42 is formed can be appropriately changed.
Further, in FIG. 10, the return-air introducing port 42 is
formed so that the direction in which the outdoor air OA
flows and the direction in which the return air RA flows are
perpendicular to each other. When the outside-air processing
device 300 is installed on the rooftop 10 of the building 7
similarly to the outside-air processing device 200 according
to Embodiment 3, the return-air introducing port 42 formed
as described above is particularly effective because the
outside-air processing device 300 is easily connected to the
inside of the room 8.

Embodiment 5

[0071] Next, an air-conditioning apparatus 402 according
to Embodiment 5 of the present invention is described. FIG.
11 is a schematic view for illustrating an air-conditioning
apparatus 402 according to Embodiment 5. Embodiment 5
differs from Embodiment 1 in that a human detecting unit
454 is provided, and further differs from Embodiment 1 in
a configuration of a control unit 460. In Embodiment 5, parts
common to Embodiment 1 are denoted by the same refer-
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ence signs, and the descriptions of the common parts are
omitted. Differences from Embodiment 1 are mainly
described.

[0072] As illustrated in FIG. 11, the air-conditioning appa-
ratus 402 includes the human detecting unit 454 configured
to detect the presence or absence of a human. FIG. 12 is a
block diagram for illustrating the control unit 460 according
to Embodiment 5. As illustrated in FIG. 12, similarly to
Embodiment 1, the control unit 460 includes the first deter-
mining unit 61, the second determining unit 62, and the
opening degree control unit 63, and in addition, includes a
human determining unit 461, a human-related path closing
unit 463, and a human-related path opening unit 462.
[0073] The human determining unit 461 is configured to
determine whether or not a human is detected by the human
detecting unit 454. Further, when the human determining
unit 461 determines that no human is present, the human-
related path closing unit 463 controls the opening-closing
unit 14 to close the joining unit 13. Further, when the human
determining unit 461 determines that a human is present, the
human-related path opening unit 462 controls the opening-
closing unit 14 to open the joining unit 13.

[0074] Next, the operation of the air-conditioning appara-
tus 402 according to Embodiment 5 is described. FIG. 13 is
a flow chart for illustrating the operation of the air-condi-
tioning apparatus 402 according to Embodiment 5. As
illustrated in FIG. 13, after the control is started, first, the
indoor outlet temperature detecting unit 28 detects the
indoor outlet temperature Tsr (Step S1). Then, the supply-air
temperature detecting unit 53 detects the supply-air tem-
perature Tsa (Step S2).

[0075] Then, the first determining unit 61 determines
whether or not the indoor outlet temperature Tsr detected by
the indoor outlet temperature detecting unit 28 is higher than
the supply-air temperature Tsa detected by the supply-air
temperature detecting unit 53 (Step S3). When the first
determining unit 61 determines that the indoor outlet tem-
perature Tsr is equal to or lower than the supply-air tem-
perature Tsa (No in Step S3), the opening degree control unit
63 controls the opening-closing unit 14 to close the joining
unit 13 (Step S4). Then, the control is ended.

[0076] On the other hand, in Step S3, when the first
determining unit 61 determines that the indoor outlet tem-
perature Tsr is higher than the supply-air temperature Tsa
(Yes in Step S3), the second determining unit 62 determines
whether or not the supply-air temperature Tsa detected by
the supply-air temperature detecting unit 53 is lower than the
predetermined threshold outlet temperature Tsa_th (Step
S5). As described above, the threshold outlet temperature
Tsa_th is set to be decreased as the temperature of the room
8 is increased. The threshold outlet temperature Tsa_th can
be set to be increased as time elapses. When the second
determining unit 62 determines that the supply-air tempera-
ture Tsa is equal to or higher than the threshold outlet
temperature Tsa_th (No in Step S5), the opening degree
control unit 63 controls the opening-closing unit 14 to close
the joining unit 13 (Step S6). Then, the control is ended.
[0077] On the other hand, in Step S5, when the second
determining unit 62 determines that the supply-air tempera-
ture Tsa is lower than the threshold outlet temperature Tsa_th
(Yes in Step S5), the human detecting unit 454 detects the
presence or absence of a human (Step S11). Then, the human
determining unit 461 determines whether or not a human is
detected by the human detecting unit 454 (Step S12). When
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the human determining unit 461 determines that no human
is present (No in Step S12), the human-related path closing
unit 463 controls the opening-closing unit 14 to close the
joining unit 13 (Step S13). Then, the control is ended.
[0078] Meanwhile, in Step S12, when the human deter-
mining unit 461 determines that a human is present (Yes in
Step S12), the human-related path opening unit 462 controls
the opening-closing unit 14 to open the joining unit 13 (Step
S14). Then, the control is ended.

[0079] As described above, in the air-conditioning appa-
ratus 402 according to Embodiment 5, when the human
determining unit 461 determines that no human is present, in
Step S13, the human-related path closing unit 463 controls
the opening-closing unit 14 to close the joining unit 13. In
a region in which no human is present, the supply air SA is
not required to be heated. In Embodiment 5, the human-
related path closing unit 463 controls the opening-closing
unit 14 to close the joining unit 13, and hence needless
cooling of the supply air SA can be prevented.

[0080] Further, when the human determining unit 461
determines that a human is present, in Step S14, the human-
related path opening unit 462 controls the opening-closing
unit 14 to open the joining unit 13. Subsequently, in a region
in which a human is present, the heated supply air SA by
being mixed with the indoor outlet air SR is blown out.
Consequently, the comfort of the residents can be enhanced.
[0081] The air-conditioning apparatus can be obtained by
combining the configurations of Embodiments 2 to 4 with
the configuration of Embodiment 5. Further, the air-condi-
tioning system can include the air-conditioning apparatus
and the control unit provided separately from each other.

REFERENCE SIGNS LIST

[0082] 1 outside-air processing device 2 air-conditioning
apparatus 3 indoor unit 4 outdoor unit 5 pipe 6 refrigerant
circuit 7 building 8 room 9 space above ceiling 10 rooftop
11 outdoor duct 12 indoor duct 13 joining unit 13« indoor
outlet duct 135 supply-air duct 14 opening-closing unit 15
mixing chamber 16 chamber outlet port 21 compressor 21a
frequency adjusting unit 216 evaporating temperature
detecting unit 22 four-way valve 23 outdoor heat exchanger
24 outdoor fan 25 expansion unit 26 indoor heat exchanger
26a suction temperature detecting unit 27 indoor fan indoor
outlet temperature detecting unit 29 indoor outlet port 31
main body 32 total heat exchanger 35 outside-air processing
heat exchanger 36 outside-air processing expansion unit 37
exhaust-air fan 38 supply-air outlet fan 41 outside-air intro-
ducing port 41a outside-air path 42 return-air introducing
port 42a return-air path 43 exhaust-air port 43a exhaust-air
path 44 supply-air outlet port 44a supply-air outlet path 45
inflow path 51 outdoor-air temperature detecting unit 52
return-air temperature detecting unit 53 supply-air tempera-
ture detecting unit 60 control unit 61 first determining unit
62 second determining unit 63 opening degree control unit
102 air-conditioning apparatus 116 leading end outlet port
200 outside-air processing device 202 air-conditioning appa-
ratus 300 outside-air processing device 302 air-conditioning
apparatus 400 outside-air processing device 402 air-condi-
tioning apparatus 454 human detecting unit 460 control unit
461 human determining unit 462 human-related path open-
ing unit 463 human-related path closing unit
1. An air-conditioning apparatus, comprising:
an outside-air processing device including a total heat
exchanger configured to exchange heat between out-
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door air and return air, and to introduce the heat-
exchanged outdoor air from a supply-air outlet port into
a room as supply air;

an indoor unit including an indoor heat exchanger con-
figured to exchange heat between the return air and
refrigerant, and to introduce the heat-exchanged return
air from an indoor outlet port as indoor outlet air;

a joining unit configured to connect the supply-air outlet
port and the indoor outlet port to each other so that the
supply air and the indoor outlet air are joined with each
other at the joining unit;

an opening-closing unit arranged on a side of the indoor
outlet port in the joining unit and configured to adjust
a flowing amount of the indoor outlet air flowing
through the joining unit;

a supply-air temperature detecting unit configured to
detect a supply-air temperature of the supply air;

an indoor outlet temperature detecting unit configured to
detect an indoor outlet temperature of the indoor outlet
air; and

a control unit configured to control an operation of the
opening-closing unit based on the supply-air tempera-
ture detected by the supply-air temperature detecting
unit and the indoor outlet temperature detected by the
indoor outlet temperature detecting unit.

2. The air-conditioning apparatus of claim 1, wherein the

control unit includes

a first determining unit configured to determine whether
or not the indoor outlet temperature detected by the
indoor outlet temperature detecting unit is higher than
the supply-air temperature detected by the supply-air
temperature detecting unit,

a second determining unit configured to, when the first
determining unit determines that the indoor outlet tem-
perature is higher than the supply-air temperature,
determine whether or not the supply-air temperature is
lower than a predetermined threshold outlet tempera-
ture, and

an opening degree control unit configured to control an
opening degree of the opening-closing unit based on a
determination result of the first determining unit and a
determination result of the second determining unit.

3. The air-conditioning apparatus of claim 2, wherein the
opening degree control unit is configured to, when the
second determining unit determines that the supply-air tem-
perature is lower than the predetermined threshold outlet
temperature, control the opening-closing unit to open the
joining unit.

4. The air-conditioning apparatus of claim 2, wherein the
opening degree control unit is configured to, when the first
determining unit determines that the indoor outlet tempera-
ture is equal to or lower than the supply-air temperature,
control the opening-closing unit to close the joining unit.

5. The air-conditioning apparatus of claim 2, wherein the
opening degree control unit is configured to, when the
second determining unit determines that the supply-air tem-
perature is equal to or higher than the predetermined thresh-
old outlet temperature, control the opening-closing unit to
close the joining unit.

6. The air-conditioning apparatus of claim 2, wherein the
opening degree control unit is configured to control an
opening degree of the opening-closing unit to adjust the
flowing amount of the indoor outlet air flowing through the
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joining unit, based on a difference obtained by subtracting
the supply-air temperature from the predetermined threshold
outlet temperature.

7. The air-conditioning apparatus of claim 2, wherein the
predetermined threshold outlet temperature is set to be
decreased as a difference between a set outlet temperature or
a set room temperature and an actual room temperature
inside the room is increased.

8. The air-conditioning apparatus of claim 1, further
comprising a human detecting unit configured to detect
presence or absence of a human,

the control unit further including

a human determining unit configured to determine
whether or not a human is detected by the human
detecting unit,

a human-related path closing unit configured to, when
the human determining unit determines that no
human is present, control the opening-closing unit to
close the joining unit, and

a human-related path opening unit configured to, when
the human determining unit determines that a human
is present, control the opening-closing unit to open
the joining unit.

9. The air-conditioning apparatus of claim 1, further
comprising a mixing chamber arranged in the joining unit on
a downstream side of the opening-closing unit, and config-
ured to mix the supply air and the indoor outlet air with each
other.

10. The air-conditioning apparatus of claim 1, wherein the
outside-air processing device includes

an outside-air processing heat exchanger configured to

exchange heat between refrigerant and inflow air being

the outdoor air heat-exchanged by the total heat
exchanger and caused to flow into the outside-air
processing heat exchanger, and

an outside-air processing expansion unit configured to

expand the refrigerant.

11. The air-conditioning apparatus of claim 1, further
comprising a refrigerant circuit connecting, by a pipe, the
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outside-air processing device, a compressor, an outdoor heat
exchanger, an expansion unit, and the indoor heat exchanger.
12. An air-conditioning system, comprising:
an air-conditioning apparatus; and
a control unit configured to control an operation of the
air-conditioning apparatus,
the air-conditioning apparatus including

an outside-air processing device including a total heat
exchanger configured to exchange heat between out-
door air and return air, and to introduce the heat-
exchanged outdoor air from a supply-air outlet port
into a room as supply air,

an indoor unit including an indoor heat exchanger
configured to exchange heat between the return air
and refrigerant, and to introduce the heat-exchanged
return air from an indoor outlet port as indoor outlet
air,

a joining unit configured to connect the supply-air
outlet port and the indoor outlet port to each other so
that the supply air and the indoor outlet air are joined
with each other at the joining unit,

an opening-closing unit arranged on a side of the indoor
outlet port in the joining unit and configured to adjust
a flowing amount of the indoor outlet air flowing
through the joining unit,

a supply-air temperature detecting unit configured to
detect a supply-air temperature of the supply air, and

an indoor outlet temperature detecting unit configured
to detect an indoor outlet temperature of the indoor
outlet air,

the control unit being configured to control an operation
of the opening-closing unit based on the supply-air
temperature detected by the supply-air temperature
detecting unit and the indoor outlet temperature
detected by the indoor outlet temperature detecting
unit.



