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Description
TECHNICAL FIELD

[0001] The present disclosure relates to an air condi-
tioning system.

BACKGROUND ART

[0002] There has been conventionally known an air
conditioning apparatus that takes in outdoor air and sup-
plies the outdoor air into a room. For example, Japanese
Patent Laying-Open No. H01-310242 (PTL 1) describes
an air-cooled heat pump-type air conditioning apparatus.
In the air-cooled heat pump-type air conditioning appa-
ratus, an introduction air path and an air supply air path
branch off from an outdoor air introduction duct. A used-
side heat exchanger is arranged in the introduction air
path. An outdoor unit is arranged in the air supply air
path. The outdoor unit is connected to an indoor unit by
a refrigerant pipe.

CITATION LIST
PATENT LITERATURE

[0003] PTL 1: Japanese Patent Laying-Open No.
HO01-310242

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0004] In the air-cooled heat pump-type air condition-
ing apparatus described in the publication above, the out-
door unit and the indoor unit are separate from each oth-
er. Therefore, the refrigerant pipe that connects the out-
door unit and the indoor unit is long. Thus, an amount of
refrigerant present in the refrigerant pipe that connects
the outdoor unit and the indoor unit is large. This causes
a problem of exceeding a permissible amount of refrig-
erant when using slightly flammable refrigerant or flam-
mable refrigerant.

[0005] The present disclosure has been made in light
of the above-described problem, and an object thereof
is to provide an air conditioning system that allows a re-
duction in an amount of refrigerant in an air conditioner.

SOLUTION TO PROBLEM

[0006] An air conditioning system according to the
present disclosure includes: an outdoor-air processing
unit; at least one air conditioner; and a duct configured
to connect the outdoor-air processing unit and the air
conditioner. The outdoor-air processing unit includes an
outdoor-side flow inlet, an outdoor-side flow outlet, an
indoor-side flow outlet communicating with the outdoor-
side flow inlet, and an indoor-side flow inlet communicat-
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ing with the outdoor-side flow outlet. The air conditioner
includes a housing, a compressor, a condenser, an ex-
pansion valve, and an evaporator. The housing includes
a supply-side air inlet and a supply-side air outlet. The
duct includes a supply duct and an exhaust duct. The
supply duct connects the indoor-side flow outlet and the
supply-side air inlet. The exhaust duct connects the in-
door-side flow inlet and the supply-side air outlet. The air
conditioner is integrally formed by housing the compres-
sor, the condenser, the expansion valve, and the evap-
orator in the housing.

ADVANTAGEOUS EFFECTS OF INVENTION

[0007] In the air conditioning system according to the
presentdisclosure, the air conditioner is integrally formed
by housing the compressor, the condenser, the evapo-
rator, and the expansion valve in the housing. Therefore,
an amount of refrigerant in the air conditioner can be
reduced.

BRIEF DESCRIPTION OF DRAWINGS
[0008]

Fig. 1 schematically shows a configuration of an air
conditioning system according to afirstembodiment.
Fig. 2 schematically shows internal configurations of
an air conditioner and an outdoor-air processing unit
according to the first embodiment.

Fig. 3 schematically shows a configuration of an air
conditioning system according to a second embod-
iment.

DESCRIPTION OF EMBODIMENTS

[0009] Embodiments will be described hereinafter with
reference to the drawings. In the following description,
the same or corresponding portions are denoted by the
same reference characters and redundant description
will not be repeated.

First Embodiment

[0010] A configuration of an air conditioning system
100 according to a first embodiment will be described
with reference to Figs. 1 and 2.

[0011] Air conditioning system 100 according to the
first embodiment is mainly used in a medium-sized or
large-sized building 200. The reason why air conditioning
system 100 according to the first embodiment is mainly
used in medium-sized or large-sized building 200 is that
an outdoor-air processing unit (outdoor-air processing
air conditioner) connected by a ductis placed in medium-
sized or large-sized building 200. The outdoor-air
processing unit is an apparatus that suctions outdoor air,
adjusts a temperature and a humidity of the outdoor air
by heat exchange and substance exchange with return
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air from a room, and supplies the outdoor air into the
room. It should be noted that air conditioning system 100
according to the first embodiment can also be used in
small-sized building 200 as long as an outdoor-air
processing unit is placed therein.

[0012] Fig. 1 schematically shows a configuration of
air conditioning system 100 according to the first embod-
iment. As shown in Fig. 1, air conditioning system 100
includes an outdoor-air processing unit 101, at least one
air conditioner 102 and a duct 103. In air conditioning
system 100, air that is temporarily processed in outdoor-
air processing unit 101 is sent to air conditioner 102
through duct 103. The air sent to air conditioner 102 is
further temperature-adjusted in air conditioner 102 and
supplied into the room. Indoor air suctioned into air con-
ditioner 102 is temperature-adjusted in air conditioner
102. Heat generated in air conditioner 102 during the
temperature adjustment is discharged to outdoor-air
processing unit 101 through duct 103.

[0013] Outdoor-airprocessing unit101is an apparatus
that takes in outdoor air, and adjusts a temperature, a
humidity and the like of the outdoor air to come close to
a temperature and a humidity of indoor air by using a
heat exchanger, a heat exchange ventilator, a humidifier
and the like. Outdoor-air processing unit 101 includes a
heat exchange ventilator 110 and an outdoor unit 120.
Heat exchange ventilator 110 is connected to outdoor
unit 120. In the first embodiment, heat exchange venti-
lator 110 is connected to dedicated outdoor unit 120. Out-
door unit 120 is placed on, for example, a balcony or the
like on each floor of building 200. When there is space
for placing and aligning outdoor units 120 on a rooftop
of building 200, all of outdoor units 120 can also be placed
on the rooftop. Heat exchange ventilator 110 may be
formed integrally with outdoor unit 120 and placed on the
rooftop (outside).

[0014] Air conditioner 102 includes a refrigeration cy-
cle circuit. Air conditioner 102 is anintegral air conditioner
in which a supply-side heat exchanger 163 and a dis-
charge-side heatexchanger 165 are housedin one hous-
ing 160 (see Fig. 2).

[0015] Duct 103 is configured to connect outdoor-air
processing unit 101 and air conditioner 102. Duct 103
includes a flow path configured to allow the air to flow
between outdoor-air processing unit 101 and air condi-
tioner 102. Duct 103 includes a supply duct 105 and an
exhaust duct 106. Air conditioner 102 is connected to
outdoor-air processing unit 101 by supply duct 105 and
exhaust duct 106.

[0016] In addition, in the first embodiment, air condi-
tioning system 100 includes a carbon dioxide concentra-
tion sensor 104. Carbon dioxide concentration sensor
104 is configured to detect a concentration of carbon di-
oxide (CO,) in the room. Based on the concentration of
carbon dioxide (CO,) detected by carbon dioxide con-
centration sensor 104, outdoor-air processing unit 101
is controlled by a not-shown controller.

[0017] Fig. 2 schematically shows internal configura-
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tions of outdoor-air processing unit 101 and air condition-
er 102 according to the first embodiment. As shown in
Fig. 2, outdoor-air processing unit 101 includes an out-
door-side flow inlet 131, an outdoor-side flow outlet 132,
an indoor-side flow outlet 133, and an indoor-side flow
inlet 134. Heat exchange ventilator 110 is provided with
outdoor-side flow inlet 131, outdoor-side flow outlet 132,
indoor-side flow outlet 133, and indoor-side flow inlet 134.
[0018] Outdoor air OA flows into outdoor-air process-
ing unit 101 through outdoor-side flow inlet 131. Indoor
air RA is discharged through outdoor-side flow outlet 132
as exhaust air EA. Indoor-side flow outlet 133 communi-
cates with outdoor-side flow inlet 131. Supply air SA is
supplied to supply duct 105 through indoor-side flow out-
let 133. Indoor-side flow inlet 134 communicates with out-
door-side flow outlet 132. Indoor air RA flows into indoor-
side flow inlet 134 from exhaust duct 106.

[0019] Heat exchange ventilator 110 includes a heat
substance exchange element 150, a supply-side blower
151, a discharge-side blower 152, a heat exchanger for
dehumidification 153, and a heat exchanger for reheating
154. Heat substance exchange element 150 is config-
ured to perform heat exchange between outdoor air OA
and indoor air RA. Supply-side blower 151 is configured
to supply air from heat exchange ventilator 110 to supply
duct 105. Discharge-side blower 152 is configured to dis-
charge air from heat exchange ventilator 110 to the out-
side. Heat exchanger for dehumidification 153 is a heat
exchanger for dehumidifying outdoor air. Heat exchanger
for dehumidification 153 is connected to outdoor unit 120
by a connection pipe 155. Heat exchanger for reheating
154 is a heat exchanger for heating outdoor air. Heat
exchanger for reheating 154 is connected to outdoor unit
120 by a connection pipe 156. Heat exchanger for dehu-
midification 153 and heat exchanger for reheating 154
are placed on the inlet side of supply-side blower 151.
[0020] In heat exchange ventilator 110, two air paths
are provided to be adjacent to each other. Heat sub-
stance exchange element 150 is arranged to extend over
the two air paths. The two air paths intersect with each
other in heat substance exchange element 150. Heat
substance exchange element 150 is sandwiched be-
tween supply-side blower 151 and discharge-side blower
152. Supply-side blower 151 is arranged in one of the
two air paths. Discharge-side blower 152 is arranged in
the other of the two air paths. Heat exchanger for dehu-
midification 153 and heat exchanger for reheating 154
are arranged between heat substance exchange ele-
ment 150 and supply-side blower 151. Heat exchanger
for dehumidification 153 is arranged between heat sub-
stance exchange element 150 and heat exchanger for
reheating 154.

[0021] Outdoor unit 120 includes a compressor, a heat
exchanger, an expansion valve and the like, all of which
are not shown. The compressor, the heat exchanger and
the expansion valve form the refrigeration cycle circuit,
together with heat exchanger for dehumidification 153
and heat exchanger for reheating 154.
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[0022] Although the configuration in which the two heat
exchangers (heat exchanger for dehumidification 153
and heat exchanger for reheating 154) are placed on the
inlet side of supply-side blower 151 has been described
as an example of the heat exchangers in the above de-
scription, the present disclosure is not limited thereto. A
plurality of heat exchangers may be arranged at a plu-
rality of locations. Although the heat exchange ventilator
is used as heat substance exchange element 150 in the
first embodiment, the present disclosure is not limited
thereto. A rotary (rotor-type) dehumidifier may be used.
[0023] Air conditioner 102 includes a housing 160, a
compressor 161, a four-way valve 162, a supply-side
heat exchanger 163, an expansion valve 164, a dis-
charge-side heatexchanger 165, a blower for supply 166,
and a blower for discharge 167. Supply-side heat ex-
changer 163 functions as a condenser during heating
operation, and functions as an evaporator during cooling
operation. Discharge-side heat exchanger 165 functions
as an evaporator during the heating operation, and func-
tions as a condenser during the cooling operation. Air
conditioner 102 is integrally formed by housing compres-
sor 161, the condenser, expansion valve 164, and the
evaporator in housing 160. Compressor 161, the con-
denser, expansion valve 164, and the evaporator are
housed in one housing 160.

[0024] Housing 160 includes a supply-side air inlet
171, a supply-side air outlet 172, a discharge-side air
inlet 173, and a discharge-side air outlet 174. Supply duct
105 connects indoor-side flow outlet 133 and supply-side
air inlet 171. Supply air SA is supplied from outdoor-air
processing unit 101 to supply-side air inlet 171 through
supply duct 105. Exhaust duct 106 connects indoor-side
flow inlet 134 and supply-side air outlet 172. Indoor air
RA is supplied from supply-side air outlet 172 to outdoor-
air processing unit 101 through exhaust duct 106. The
air is suctioned into housing 160 through discharge-side
air inlet 173. The temperature-adjusted air is blown out
into the room through discharge-side air outlet 174.
[0025] Housing 160 includes a partitioning member
180. Partitioning member 180 is configured to partition
housing 160 into an air supply-side space S1 and an air
discharge-side space S2. Supply-side heat exchanger
163 is arranged in air supply-side space S1. Air supply-
side space S1 communicates with supply-side air inlet
171. Discharge-side heat exchanger 165 is arranged in
air discharge-side space S2. Air discharge-side space
S2 communicates with supply-side air outlet 172.
[0026] Partitioning member 180 includes a main body
portion 181 and a damper 182. Damper 182 is configured
to be movable with respect to main body portion 181.
Damper 182 is configured to pivot about one end at-
tached to housing 160, such that the other end is sepa-
rated from main body portion 181. Damper 182 is ar-
ranged at one ends of air supply-side space S1 and air
discharge-side space S2. When damper 182 moves to
be separated from main body portion 181, air supply-side
space S1 and air discharge-side space S2 are bypassed.
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As a result, the air in air supply-side space S1 and the
airin air discharge-side space S2 are mixed. The function
of this bypass configuration can also be implemented by
duct 103 outside air conditioner 102, not inside air con-
ditioner 102.

[0027] In the firstembodiment, air conditioning system
100 is placed on each floor of building 200. In air condi-
tioning system 100 according to the first embodiment, a
plurality of air conditioners 102 are placed. Specifically,
two air conditioners 102 are placed in air conditioning
system 100 on each floor of building 200. The duct is
configured to connect outdoor-air processing unit 101
and the plurality of air conditioners 102. Only one air con-
ditioner 102 may be placed.

[0028] Next, the operation of air conditioning system
100 according to the first embodiment will be described
with reference to Fig. 2. First, outdoor air taken in by
outdoor-air processing unit 101 passes through heat sub-
stance exchange element 150, heat exchanger for de-
humidification 153 and heat exchanger for reheating 154
in heat exchange ventilator 110 in this order, and is sup-
plied to air conditioner 102 through supply duct 105 by
supply-side blower 151.

[0029] A case in which the operation of air conditioner
102 on the left side in Fig. 2 is heating and the operation
of air conditioner 102 on the right side in Fig. 2 is cooling
will now be described. During the heating operation, four-
way valve 162 is connected such that supply-side heat
exchanger 163 functions as a condenser and discharge-
side heat exchanger 165 functions as an evaporator. The
refrigerant discharged from compressor 161 flows
through four-way valve 162, supply-side heat exchanger
163, expansion valve 164, discharge-side heat exchang-
er 165, and again four-way valve 162, and returns to com-
pressor 161. At this time, a part of the air in air discharge-
side space S2 is bypassed to air supply-side space S1
through a gap between main body portion 181 and damp-
er 182 of partitioning member 180.

[0030] During the cooling operation, four-way valve
162 is connected such that discharge-side heat exchang-
er 165 functions as a condenser and supply-side heat
exchanger 163 functions as an evaporator. The refriger-
ant discharged from compressor 161 flows through four-
way valve 162, discharge-side heat exchanger 165, ex-
pansion valve 164, supply-side heat exchanger 163, and
again four-way valve 162, and returns to compressor
161. At this time, a part of the air in air discharge-side
space S2is bypassedto air supply-side space S1 through
the gap between main body portion 181 and damper 182
of partitioning member 180.

[0031] The operation of outdoor-air processing unit
101 is, for example, controlled to stop when the concen-
tration of carbon dioxide (CO,) detected by carbon diox-
ide concentration sensor 104 is equal to or lower than a
reference value, and to operate when the concentration
of carbon dioxide (CO,) detected by carbon dioxide con-
centration sensor 104 is equal to or higher than the ref-
erence value.
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[0032] Next, the function and effect of air conditioning
system 100 according to the first embodiment will be de-
scribed.

[0033] In air conditioning system 100 according to the
first embodiment, air conditioner 102 is integrally formed
by housing compressor 161, the condenser, expansion
valve 164, and the evaporator in housing 160. Therefore,
an amount of refrigerant in air conditioner 102 can be
reduced. That is, since air conditioner 102 is integrally
formed in air conditioning system 100 according to the
first embodiment, an amount of refrigerant present in a
refrigerant pipe can be reduced, as compared with the
case in which air conditioner 102 includes the refrigerant
pipe that connects the outdoor unit and the indoor unit.
Thus, the amount of refrigerant in air conditioner 102 can
be reduced.

[0034] Inaddition, air conditioning system 100 includes
duct 103 that connects outdoor-air processing unit 101
and air conditioner 102. Duct 103 used in outdoor-air
processing unit 101 can also be used in air conditioner
102. In addition, the heat generated in housing 160 of air
conditioner 102 can be discharged through duct 103.
[0035] In air conditioning system 100 according to the
first embodiment, when damper 182 moves to be sepa-
rated from main body portion 181, air supply-side space
S1 and air discharge-side space S2 are bypassed.
Therefore, a part of the air in air discharge-side space
S2 can be bypassed to air supply-side space S1 through
the gap between main body portion 181 and damper 182
of partitioning member 180. Thus, the temperature of the
air can be efficiently adjusted, without wastefully releas-
ing the already air-conditioned air to the outdoor air.
[0036] In air conditioning system 100 according to the
first embodiment, duct 103 is configured to connect out-
door-air processing unit 101 and the plurality of air con-
ditioners 102. Therefore, the number of ducts 103 can
be reduced, as compared with the case in which duct
103 connects outdoor-air processing unit 101 and one
air conditioner 102.

Second Embodiment

[0037] Unless otherwise explained, an air conditioning
system 100 according to a second embodiment has the
same configuration, operation, and function and effect
as those of air conditioning system 100 according to the
first embodiment.

[0038] Fig. 3 schematically shows a configuration of
air conditioning system 100 according to the second em-
bodiment. In air conditioning system 100 according to
the second embodiment, outdoor-air processing unit 101
is placed on a floor different from a floor where at least
any one of a plurality of air conditioners 102 is placed.
Specifically, outdoor units 120 of outdoor-air processing
unit 101 are placed on a rooftop in a centralized manner.
Outdoor-air processing unit 101 is a large-sized appara-
tus and only one outdoor-air processing unit 101 is placed
in a machine room or the like on the top floor. Outdoor-
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air processing unit 101 may be of rooftop-mounted type.
The plurality of air conditioners 102 are placed not only
on the same floor as the floor where outdoor-air process-
ing unit 101 is placed, but also on different floors. In air
conditioning system 100 according to the second em-
bodiment, two of the plurality of air conditioners 102 are
placed on the same floor.

[0039] One supply duct 105 and one exhaust duct 106
connect outdoor-air processing unit 101 to air condition-
ers 102 placed not only on the same floor but also on the
different floors. Therefore, the duct work in the vertical
direction occurs. Instead, duct 103 placed on each floor
and connected to outdoor-air processing unit 101 be-
comes unnecessary. As a result, the total duct configu-
ration can be simplified.

[0040] Duct 103 includes a bypass duct 107. Bypass
duct 107 includes a flow path that bypasses supply duct
105 and exhaust duct 106. Bypass duct 107 bypasses
the air from the air discharge side to the air supply side.
Bypass duct 107 is connected to the outside of each of
the plurality of air conditioners 102. Bypass duct 107 in-
cludes a bypass valve 190. Bypass valve 190 is config-
ured to be capable of opening and closing the flow path
of bypass duct 107. When the flow path of bypass valve
190 is opened, air supply-side space S1 and air dis-
charge-side space S2 are bypassed.

[0041] Next, the function and effect of air conditioning
system 100 according to the second embodiment will be
described.

[0042] In air conditioning system 100 according to the
second embodiment, when the flow path of bypass valve
190 of bypass duct 107 that bypasses supply duct 105
and the exhaust duct is opened, air supply-side space
S1 and air discharge-side space S2 are bypassed.
Therefore, a part of the air in air discharge-side space
S2 can be bypassed to air supply-side space S1 by by-
pass duct 107. As a result, the temperature of the air can
be efficiently adjusted. In addition, damper 182 for by-
passing from the air discharge side to the air supply side
as shown in Fig. 2 in the first embodiment becomes un-
necessary, and thus, the internal structure of air condi-
tioner 102 can be simplified.

[0043] In air conditioning system 100 according to the
second embodiment, outdoor-air processing unit 101 is
placed on a floor different from a floor where at least any
one of the plurality of air conditioners 102 is placed.
Therefore, the number of ducts 103 that connect outdoor-
air processing unit 101 and the plurality of air conditioners
102 can be reduced, as compared with the case in which
outdoor-air processing unit 101 is placed only on the
same floor as the floor where the plurality of air condi-
tioners 102 are placed.

[0044] The embodiments described above can be
combined as appropriate.

[0045] It should be understood that the embodiments
disclosed herein are illustrative and non-restrictive in
every respect. The scope of the present disclosure is
defined by the terms of the claims, rather than the de-
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scription above, and is intended to include any modifica-
tions within the scope and meaning equivalent to the
terms of the claims.

REFERENCE SIGNS LIST

[0046] 100 air conditioning system; 101 outdoor-air
processing unit; 102 air conditioner; 103 duct; 104 carbon
dioxide concentration sensor; 105 supply duct; 106 ex-
haust duct; 107 bypass duct; 110 heat exchange venti-
lator; 120 outdoor unit; 131 outdoor-side flow inlet; 132
outdoor-side flow outlet; 133 indoor-side flow outlet; 134
indoor-side flow inlet; 160 housing; 161 compressor; 162
four-way valve; 163 supply-side heat exchanger; 164 ex-
pansion valve; 165 discharge-side heat exchanger; 166
blower for supply; 167 blower for discharge; 171 supply-
side air inlet; 172 supply-side air outlet; 180 partitioning
member; 181 main body portion; 182 damper; 190 by-
pass valve; S1 air supply-side space; S2 air discharge-
side space.

Claims
1. An air conditioning system comprising:

an outdoor-air processing unit;

at least one air conditioner; and

a duct configured to connect the outdoor-air
processing unit and the air conditioner, wherein
the outdoor-air processing unit includes an out-
door-side flow inlet, an outdoor-side flow outlet,
an indoor-side flow outlet communicating with
the outdoor-side flow inlet, and an indoor-side
flow inlet communicating with the outdoor-side
flow outlet,

the air conditioner includes a housing, a com-
pressor, a condenser, an expansion valve, and
an evaporator,

the housing includes a supply-side air inlet and
a supply-side air outlet,

the duct includes a supply duct and an exhaust
duct,

the supply duct connects the indoor-side flow
outlet and the supply-side air inlet,

the exhaust duct connects the indoor-side flow
inlet and the supply-side air outlet, and

the air conditioner is integrally formed by hous-
ing the compressor, the condenser, the expan-
sion valve, and the evaporator in the housing.

2. The air conditioning system according to claim 1,
wherein

the housing includes a partitioning member con-
figured to partition the housinginto an air supply-
side space communicating with the supply-side
air inlet, and an air discharge-side space com-
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municating with the supply-side air outlet,

the partitioning member includes a main body
portion and a damper configured to be movable
with respect to the main body portion, and

when the damper moves to be separated from
the main body portion, the air supply-side space
and the air discharge-side space are bypassed.

3. The air conditioning system according to claim 1,
wherein

the duct includes a bypass duct including a flow
path that bypasses the supply duct and the ex-
haust duct,

the housing includes a partitioning member con-
figured to partition the housing into an air supply-
side space communicating with the supply-side
air inlet, and an air discharge-side space com-
municating with the supply-side air outlet,

the bypass duct includes a bypass valve config-
ured to be capable of opening and closing the
flow path of the bypass duct, and

when the flow path of the bypass valve is
opened, the air supply-side space and the air
discharge-side space are bypassed.

4. The air conditioning system according to any one of
claims 1 to 3, wherein

the air conditioner includes a plurality of air con-
ditioners, and

the duct is configured to connect the outdoor-air
processing unit and the plurality of air condition-
ers.

5. The air conditioning system according to claim 4,
wherein
the outdoor-air processing unit is placed on a floor
different from a floor where at least any one of the
plurality of air conditioners is placed.
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