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Description

Technical Field

[0001] The present invention relates to an air-condi-
tioning apparatus, more specifically to a multi-cham-
bered air-conditioning apparatus equipped with a plural-
ity of indoor units.

Background Art

[0002] A conventional multi-chambered air-condition-
ing apparatus equipped with a plurality of indoor units is
proposed such that "an air-conditioning apparatus (1) is
provided with a primary refrigerant circuit (2) and a plu-
rality of secondary refrigerant circuits (3). The primary
refrigerant circuit (2) is configured over an outdoor unit
(4) and a plurality of heat exchanger units (5).The sec-
ondary refrigerant circuit (3) is configured over each heat
exchange unit (5) and an indoor unit (6). The above each
heat exchange unit (5) is installed in the vicinity of the
indoor unit (6) with which each heat exchange unit (5) is
connected. The above primary refrigerant circuit (2) is
configured by performing piping connection of an outdoor
compressor (7), an outdoor four-way valve (8), an out-
door heat exchanger (9), an outdoor expansion valve
(10), and a refrigerant heat exchanger (11) in sequence.
In the above primary refrigerant circuit (2), a primary re-
frigerant is filled. The above outdoor unit (4) is configured
by the outdoor compressor (7), the outdoor four-way
valve (8), the outdoor heat exchanger (9), and the outdoor
expansion valve (10) of the above primary refrigerant cir-
cuit (2). The above secondary refrigerant circuits (3) is
equipped with a main circuit (12) and a heat drive circuit
(13) connected with the main circuit (12). In the above
secondary refrigerant circuit (3), a secondary refrigerant
is filled. The secondary refrigerant circulates to cause
cold heat or hot heat to be delivered. Thereby, a circula-
tion drive force is given to the secondary refrigerant pass-
ing through the heat drive circuit (13) to circulate while
involving a phase change of the secondary refrigerant in
the main circuit (12). The main circuit (12) of the above
secondary refrigerant circuit (3) constitutes a circulation
circuit. The main circuit (12) is configured by performing
piping connection of an indoor four-way valve (14), an
indoor expansion valve (15), an indoor heat exchanger
(16), and the refrigerant heat exchanger (11) in se-
quence. The above indoor heat exchanger (16) is con-
stituted by what is called a cross-fin type heat exchanger
to perform heat exchange between the secondary refrig-
erant and indoor air. The above indoor unit (6) is config-
ured by the indoor valve (15) of the above secondary
refrigerant circuits (3) and the indoor heat exchanger
(16). The heat exchange unit (5) is configured by the
above refrigerant heat exchanger (11), and the heat drive
circuit (13) of the secondary cooling circuits (3) and the
indoor four-way valve (14)." (For example, refer to Patent
Document 1) Document JP 2000-002474 A discloses a

refrigerating air conditioner according to the preamble of
claim 1, with a compressor and an outdoor heat exchang-
er installed in an outdoor unit as well as an indoor heat
exchanger provided in an indoor unit. The device has a
relay portion with an intermediate heat exchanger as well
as a circulation device.

Citation List

Patent Literature

(Patent Document 1)

[0003] Japanese Unexamined Patent Application Pub-
lication No. 2001-289465 (paragraphs 0048, 0049, 0051
- 0053, Figs. 1 and 2)

Summary of Invention

Technical Problem

[0004] In consideration of an effect of such as toxicity
of the refrigerant given to a human body and inflamma-
bility, a permissible concentration of the refrigerant that
leaks into a space such as indoors is determined in an
international standard. For example, the permissible con-
centration of the refrigerant that leaks into indoors is de-
termined, 0.44 kg/m3 for R410 that is one of CFC refrig-
erants, 0.07 kg/m3 for CO2, and 0.008 kg/m3 for propane.
[0005] In a conventional multi-chambered air-condi-
tioning apparatus described in Patent Document 1, when
the refrigerant leaks into a space such as indoors, all the
refrigerants in the secondary refrigerant circuit leak into
the space. Since the refrigerant used for the secondary
refrigerant circuit is the refrigerant whose permissible
concentration is restricted, there is a problem that when
the refrigerant leaks into the space such as indoors, the
refrigerant concentration in the space may exceed the
above permissible concentration.
[0006] The present invention is made to solve the
above problems, and its purpose is to obtain a multi-
chambered air-conditioning apparatus capable of pre-
venting the refrigerant whose permissible concentration
is restricted from leaking into the space such as indoors.

Solution to Problems

[0007] The air-conditioning apparatus according to the
present invention comprises: a heat source side refrig-
erant circuit to which a compressor, an outdoor heat ex-
changer, a refrigerant flow amount control device and an
intermediate heat exchanger are connected in sequence,
and a use side refrigerant circuit having a circulation de-
vice connected to one end of the use side circuit which
performs heat exchange with the heat source side refrig-
erant circuit of the intermediate heat exchanger and a
plurality of indoor heat exchangers whose one end is
connected with the circulation device and the other end

1 2 



EP 2 278 237 B1

3

5

10

15

20

25

30

35

40

45

50

55

being connected with the other end.of the use side circuit
of the intermediate heat exchanger,
wherein the compressor and the outdoor heat exchang-
ers are provided in the outdoor unit, the refrigerant flow
amount control device, the intermediate heat exchanger,
and the circulation device are provided in the relay por-
tion, the indoor heat exchanger is provided in the indoor
unit, and in the use side refrigerant circuit at least one of
water and an antifreezing fluid circulates as a use side
refrigerant.

Advantageous Effect of Invention

[0008] With the present invention, at least one of water
and antifreezing fluid circulates in the use side refrigerant
circuit. Thus, by circulating at least one of water and an-
tifreezing fluid in the use side refrigerant circuit installed
in a human-existing space (such as a living space, a
space where people flows), leakage of the above refrig-
erant whose permissible concentration is restricted into
the human-existing space can be prevented.

Brief Description of Drawings

[0009]

[Fig. 1] Fig. 1 is a refrigerant circuit diagram of an
air-conditioning apparatus according to Example 1.
[Fig. 2] Fig. 2 is the refrigerant circuit diagram show-
ing a refrigerant flow in a cooling operation mode of
the air-conditioning apparatus according to Example
1.
[Fig. 3] Fig. 3 is a p - h diagram showing changes of
a heat source side refrigerant in Fig. 2.
[Fig. 4] Fig. 4 is the refrigerant circuit diagram show-
ing a refrigerant flow in a heating operation mode of
the air-conditioning apparatus according to Example
1.
[Fig. 5] Fig. 5 is a p - h diagram showing changes of
a heat source side refrigerant in Fig. 4.
[Fig. 6] Fig. 6 is the refrigerant circuit diagram of the
air-conditioning apparatus according to the claimed
Example 2 of the present invention.
[Fig. 7] Fig. 7 is an installation schematic diagram of
the air-conditioning apparatus according to Example
3.

Reference Signs List

[0010]

1 air-conditioning apparatus
10 outdoor unit
11 compressor
12 four-way valve
13 outdoor heat exchanger
20 relay portion
21 intermediate heat exchanger

22 refrigerant flow amount control device
23 pump
24 first piping branch portion
25 second piping branch portion
30n indoor unit
31n indoor heat exchanger
41 first extension piping
42 second extension piping
43n third extension piping
44n fourth extension piping
50 first water flow amount control portion
51 intermediate heat exchanger inflow water tem-
perature sensor
52 intermediate heat exchanger outflow water tem-
perature sensor
53 inverter
60n second water flow amount control portion
61n indoor heat exchanger inflow water temperature
sensor
62n indoor heat exchanger outflow water tempera-
ture sensor
63n water flow amount control valve
100 building
111 - 113 living space
121 - 123 shared space
130 piping installation space
A heat source side refrigerant circuit
B use side refrigerant circuit

Description of Examples

Example 1

[0011] Fig. 1 is a refrigerant circuit diagram of an air-
conditioning apparatus according to Example 1. The air-
conditioning apparatus includes a heat source side re-
frigerant circuit A having such as an outdoor heat ex-
changer 13 performing heat exchange with outdoor air
and a use side refrigerant circuit B having such as an
indoor heat exchanger 31n (hereinafter, n is a natural
number of 1 or more, denoting a number of units of the
indoor heat exchanger) performing heat exchange with
outdoor air. A heat source side refrigerant circulating in
the heat source side refrigerant circuit A and a use side
refrigerant circulating in the use side refrigerant circuit B
perform heat exchange in an intermediate heat exchang-
er 21 each other. Each component of the heat source
side refrigerant circuit A and the use side refrigerant cir-
cuit B is provided in an outdoor unit 10, a relay portion
20, and an indoor unit 30n. In Example 1, water is used
as the use side refrigerant.
[0012] With Example 1, there are four units (N = 4) of
the indoor unit 30n, however, two units or three units are
allowable. Further, the relay portion 20 may be multiple
units instead of one. That is, the present invention can
be implemented for a configuration in which a plurality of
indoor units is provided for each plurality of relay units.
The outdoor unit may be installed in plural according to

3 4 



EP 2 278 237 B1

4

5

10

15

20

25

30

35

40

45

50

55

an output load, as well.
[0013] The heat source side refrigerant circuit A is com-
posed of a compressor 11, a four-way valve 12, an inter-
mediate heat exchanger 21, a refrigerant flow amount
control device 22, and an outdoor heat exchanger by a
piping-connection in sequence.
[0014] The use side refrigerant circuit B is composed
of the intermediate heat exchanger 21, a pump 23, a first
piping branch portion 24, a second piping branch portion
25, indoor heat exchangers 311 - 314, and so on. Here,
the pump 23 corresponds to a circulation device of the
present invention.
[0015] The intermediate heat exchanger 21 is connect-
ed with the pump 23. The pump 23 is connected with
either of indoor heat exchangers 311 to 314 via a first
piping branch portion 24 and the third extension piping
431 - 434. The other of indoor heat exchangers 311 to
314 is connected with the intermediate heat exchanger
21 via the fourth extension piping 441 - 444 and the sec-
ond piping branch portion 25.
[0016] In the outdoor unit 10, the compressor 11, the
four-way valve 12, the outdoor heat exchanger 13, and
so on are provided, which are a component of the heat
source side refrigerant circuit A. In the relay portion 20,
the intermediate heat exchanger 21 and the refrigerant
flow amount control device 22 are provided, which are a
component of the heat source side refrigerant circuit A.
With the relay portion 20, there are provided the pump
23, the first piping branch portion 24, and the second
piping branch portion 25, which are a component of the
use side refrigerant circuit B. With the indoor units 301 -
304, indoor heat exchangers 311 - 314 that are a com-
ponent of the use side refrigerant circuit B are provided.
[0017] With Example 1, the refrigerant flow amount
control device 22 is provided in the relay portion 20, how-
ever, it may be provided in the outdoor unit 10. By pro-
viding the refrigerant flow amount control device 22 in
the outdoor unit 10, a control system of the use side re-
frigerant circuit B can be consolidated into the outdoor
unit 10.
[0018] To make it possible to separate the outdoor unit
10 from the relay portion 20, first extension piping 41 is
provided, which can be separated by a joining device
such as a joint and a valve between a four-way valve 12
and the intermediate heat exchanger 21. Between the
refrigerant flow amount control device 22 and the outdoor
heat exchanger 13, second extension piping 42 is pro-
vided, which can be separated by the joining device such
as the joint and the valve. In order to make it possible to
separate the relay portion 20 from the indoor units 301 -
304, third extension piping 431 - 434 are provided, which
can be separated by a joining device such as the joint
and the valve between the first piping branch portion 24
and indoor heat exchangers 311 - 314. Between the in-
door heat exchangers 31. - 314 and the second piping
branch portion 25, fourth extension piping 441 - 444 is
provided, which can be separated by the joining device
such as the joint and the valve.

(Driving operations)

[0019] Next, descriptions will be given to driving oper-
ations of the air-conditioning apparatus 1 according to
Example 1. There are two modes for a driving operation
of the air-conditioning apparatus 1, a cooling operation
mode and a heating operation mode.
[0020] In the cooling operation mode, the indoor unit
30n can perform cooling operation. In the heating oper-
ation mode, the indoor unit 30n can perform heating op-
eration.

(Cooling operation mode)

[0021] Firstly, descriptions will be given to the cooling
operation mode.
[0022] Fig. 2 is a refrigerant circuit diagram showing a
refrigerant flow in the cooling operation mode of the air-
conditioning apparatus in Example 1.
[0023] Fig. 3 is a p - h diagram showing changes of a
heat source side refrigerant in the cooling operation
mode.
[0024] In Fig. 2, piping represented by thick lines de-
notes piping through which the refrigerant circulates. Sol-
id line arrows denote a flow direction of the heat source
side refrigerant. Broken line arrows denote a flow direc-
tion of water, which is a use side refrigerant. Refrigerant
conditions a - d shown in Fig. 3 are the refrigerant con-
ditions at the portions shown by a - d in Fig. 2.
[0025] When all the indoor units 301 - 304 perform cool-
ing operation, the four-way valve 12 switches so that the
heat source side refrigerant discharged from the com-
pressor 11 flows into the outdoor heat exchanger 13.
That is , the four-way valve 12 switches so that the heat
source side refrigerant discharged from the intermediate
heat exchanger 21 of the relay portion 20 flows into the
compressor 11. The refrigerant flow amount control de-
vice 22 decreases the opening degree. Under these con-
ditions, the compressor 11 and the pump 23 start oper-
ation.
[0026] Firstly, a refrigerant flow in the heat source side
refrigerant circuit A will be explained. A low-temperature
low-pressure vapor-state refrigerant is compressed by
the compressor 11 to turn into a high-temperature high-
pressure refrigerant to be discharged. A refrigerant com-
pression process of the compressor 11 is represented
by an isentropic curve from "a" to "b" shown in Fig. 3
when no heat is output nor input to/from surroundings.
The high-temperature high-pressure refrigerant dis-
charged from the compressor 11 flows into the outdoor
heat exchanger 13 via the four-way valve 12, turning into
a high-pressure liquid refrigerant while dissipating heat
to the outside air to be condensed and liquefied in the
outdoor heat exchanger 13. Changes of the refrigerant
in the outdoor heat exchanger 13 are performed under
an almost constant pressure. The change in the refrig-
erant is represented by a little slanted nearly-horizontal
straight line from "b" to "c" shown in Fig. 3 when consid-
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ering a pressure loss in the outdoor heat exchanger 13.
[0027] A high-pressure liquid refrigerant discharged
from the outdoor heat exchanger 13 flows into the refrig-
erant flow amount control device 22 via second extension
piping 42. The high-pressure liquid refrigerant is
squeezed in the refrigerant flow amount control device
22 to expand (be decompressed) to turn into a low-tem-
perature low-pressure gas-liquid two-phase state.
Changes in the refrigerant in the refrigerant flow amount
control device 22 are performed under a condition of a
constant enthalpy. Thereby, the refrigerant change is de-
noted by a vertical line from a point "c" to "d" in Fig. 3.
[0028] The low-temperature low-pressure gas-liquid
two-phase state refrigerant discharged from the refriger-
ant flow amount control device 22 flows into the interme-
diate heat exchanger 21. Then, the refrigerant absorbs
heat from the water flowing in the intermediate heat ex-
changer 21 to turn into a low-temperature low-pressure
vapor state refrigerant. Changes in the heat source side
refrigerant in the intermediate heat exchanger 21 are per-
formed under an almost constant pressure. Thereby, the
change in the refrigerant is represented by a little slanted
nearly-horizontal straight line shown by a point "d" to "a"
in Fig. 3. The low-temperature low-pressure vapor state
refrigerant discharged from the intermediate heat ex-
changer 21 flows into the compressor 11 via the first ex-
tension piping 41 and the four-way valve 12 to be com-
pressed.
[0029] The low-temperature low-pressure vapor state
refrigerant flowing into the compressor 11 passes
through piping, therefore, its pressure decreases a little
compared with the low-temperature low-pressure vapor-
state refrigerant immediately after flowing out the inter-
mediate heat exchanger 21, however, it is represented
by the same point "a" in Fig. 3. In the same way, the high-
pressure liquid-state refrigerant flowing into the refriger-
ant flow amount control device 22 passes through piping,
therefore, its pressure decreases a little compared with
the high-pressure liquid-state refrigerant flowing out the
outdoor heat exchanger 13, however, it is represented
by the same point "c" in Fig. 3. Since such a decrease in
refrigerant pressure when passing through piping and a
pressure loss in the outdoor heat exchanger 13 and the
intermediate heat exchanger 21 are the same with a heat-
ing operation mode to be shown in the following, descrip-
tions will be omitted except at the time of in need.
[0030] Next, descriptions will be given to the refrigerant
flow in the use side refrigerant circuit B.
[0031] The water cooled by the heat source side re-
frigerant flowing in the intermediate heat exchanger 21
flows into the first piping branch portion 24 via the pump
23. The water flowed into the first piping branch portion
24 is branched therein and flows into the indoor heat
exchangers 311 to 314 via the third extension piping 431
to 434. Then, the water absorbs heat from the indoor air
in the indoor heat exchangers 311 to 314 to perform in-
door cooling operation where indoor units 301 to 304
(indoor heat exchangers 311 to 314) are provided. The

water flowed out the indoor heat exchangers 311 to 314
flows into the second piping branch portion 25 via the
fourth extension piping 441 to 444. Then, the water
merged in the second piping branch portion 25 flows into
the intermediate heat exchanger 21.

(Heating operation mode)

[0032] Next, the heating operation mode will be ex-
plained.
[0033] Fig. 4 is a refrigerant circuit diagram showing a
refrigerant flow of a heating operation mode of an air-
conditioning apparatus according to Example 1. Fig. 5 is
a p - h diagram showing changes of a heat source side
refrigerant in the heating operation mode.
[0034] In Fig. 4, piping represented by thick lines de-
notes piping in which the refrigerant circulates. Solid line
arrows denote a flow direction of the heat source side
refrigerant. Broken line arrows denote a flow direction of
water, which is a use side refrigerant. Refrigerant condi-
tions a - d shown in Fig. 5 is the refrigerant conditions at
the portions shown by a - d in Fig. 4.
[0035] When all the indoor units 301 - 304 perform the
heating operation, the four-way valve 12 switches so that
the heat source side refrigerant discharged from the com-
pressor 11 flows into the intermediate heat exchanger
21of the relay portion 20 via the first extension piping 41.
That is, the four-way valve 12 switches so that the heat
source side refrigerant discharged from the outdoor heat
exchanger 13 flows into the compressor 11. The refrig-
erant flow amount control device 22 decreases the open-
ing degree. Under these conditions, the compressor 11
and pump 23 start operation.
[0036] Firstly, a refrigerant flow in the heat source side
refrigerant circuit A will be explained. A low-temperature
low-pressure vapor-state refrigerant is compressed by
the compressor 11 to turn into a high-temperature high-
pressure refrigerant to be discharged. A refrigerant com-
pression process of the compressor 11 is represented
by an isentropic curve from "a" to "b" shown in Fig. 5.
The high-temperature high-pressure refrigerant dis-
charged from the compressor 11 flows into the interme-
diate heat exchanger 21 via the four-way valve 12 and
the first extension piping 41, turning into a high-pressure
liquid-state refrigerant while dissipating heat to the water
flowing in the intermediate heat exchanger 21 to be con-
densed and liquefied. The change in the refrigerant is
represented by a little slanted nearly-horizontal straight
line from a point "b" to "c" shown in Fig. 5.
[0037] The high-temperature liquid-state refrigerant
flowed out the intermediate heat exchanger 21 flows into
the refrigerant flow amount control device 22. Then, the
high-pressure liquid-state refrigerant is squeezed in the
refrigerant flow amount control device 22 to expand (be
decompressed) to turn into a low-temperature low-pres-
sure gas-liquid two-phase state. Changes in the refrig-
erant then are denoted by a vertical line from a point "c"
to "d" in Fig. 5. The low-temperature low-pressure gas-
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liquid two-phase state refrigerant flowed out the refriger-
ant flow amount control device 22 flows into the outdoor
heat exchanger 13 via the second extension piping 42.
Then, the refrigerant absorbs heat from the outdoor air
in the outdoor heat exchanger 13 to turn into the low-
temperature low-pressure vapor-state refrigerant.
Changes in the refrigerant are represented by a little
slanted nearly-horizontal straight line from a point "d" to
"a" shown in Fig. 5. The low-temperature low-pressure
vapor-state refrigerant flowed out the outdoor heat ex-
changer 13 flows into the compressor 11 via the four-
way valve 12 and is compressed to be a high-temperature
high-pressure refrigerant.
[0038] The water heated by the heat source side re-
frigerant flowing in the intermediate heat exchanger 21
flows into the first piping branch portion 24 via the pump
23. The water flowed into the first piping branch portion
24 is branched therein and flows into the indoor heat
exchangers 311 to 314 via the third extension piping 431
to 434. Then, the water dissipates heat there to perform
indoor heating operation where indoor units 301 to 304
(indoor heat exchangers 311 to 314) are provided. The
water flowed out the indoor heat exchangers 311 to 314
flows into the second piping branch portion 25 via the
fourth extension piping 441 to 444. Then, the water
merged in the second piping branch portion 25 flows into
the intermediate heat exchanger 21.
[0039] With the air-conditioning apparatus 1 config-
ured like above, the outdoor unit 10 is installed such as
on a roof of a building and underground and the relay
portion 20 in a shared space provided on each floor of a
building, for example. That is, the outdoor unit 10 and
the relay portion 20 are installed at a place other than
the space where humans exist (such as a living space,
a space where people flows). In a human-existing space,
the use side refrigerant circuit B and indoor units 301 to
304 are installed, where water circulates. Accordingly,
when the permissible concentration of the refrigerant to
leak into the air is restricted, it is possible to prevent the
refrigerant from leaking into the human-existing space.
[0040] Indoor units 301 to 304 are connected with a
single relay portion 20. That is, since a relay portion for
each indoor unit 301 to 304 is consolidated, maintenance
for such as the pump 23 becomes easy. Water is used
for the use side refrigerant. Since no refrigerant flows
whose permissible concentration is restricted when leak-
ing out into the air, there is no need to install the relay
unit 20 in the vicinity of the indoor units 301 to 304, al-
lowing installing it at any place.
[0041] The relay unit 20 and the indoor units 301 to
304 adopt a separable structure. Accordingly, when in-
stalling the air-conditioning apparatus 1 instead of equip-
ment conventionally using the water refrigerant, the in-
door units 301 to 304, the third extension piping 431 to
433, and the fourth extension piping 441 to 443 can be
reused.
[0042] The heat source side refrigerant and water flow-
ing in the intermediate heat exchanger 21 are an opposed

flow, heat exchange performance of the intermediate
heat exchanger 21 improves.
[0043] In Example 1, no refrigerant kind is specified in
particular for the heat source side refrigerant, however,
a variety of refrigerants are available for the heat source
side refrigerant without restrictions. For example, a zeo-
tropic refrigerant mixture such as R407C, a pseudo-aze-
otropic refrigerant mixture such as R410A, a single re-
frigerant such as R22 may be used. A natural refrigerant
such as carbon dioxide and hydrocarbon may be used.
A refrigerant having a smaller global warming potential
may be used than a chlorofluorocarbon refrigerant (such
as R407C and R410A) such as the refrigerant whose
main component is tetrafluoro propane. By using the nat-
ural refrigerant or the refrigerant having a smaller global
warming potential than the chlorofluorocarbon refrigerant
as the heat source side refrigerant, an effect to suppress
a greenhouse effect of the earth by refrigerant leak is
expected. Particularly, carbon dioxide performs heat ex-
change at a high-pressure side under a supercritical state
without condensation. Therefore, heat exchange per-
formance can be improved when heating water by con-
figuring in such a way that water and carbon dioxide are
made to perform heat exchange in an opposed flow form
in the intermediate heat exchangers 251 to 253.
[0044] With Example 1, water is used for a use side
refrigerant, however, an antifreezing fluid, a mixed fluid
of water and the antifreezing fluid, the mixed fluid of water
and an additive having a high anti-corrosion effect may
be used. With this configuration, a refrigerant leak can
be prevented due to freezing and corrosion even when
the outdoor air temperature is low, so that high reliability
can be obtained.
[0045] With Example 1, the four-way valve 12 is pro-
vided on a discharge side of the compressor 1 in order
to perform the cooling operation mode and heating op-
eration mode. However, the present invention can be im-
plemented without the four-way valve 12 when only either
operation mode is needed.
[0046] As mentioned above, examples of the present
invention are described, however, it is not limited thereto,
but various modifications and changes are possible with-
out departing from limits of the present invention. For
example, a configuration is allowable in which two units
of three-way switching valves are provided instead of the
four-way valve 12 provided with the outdoor unit 10.
[0047] In the present invention, the "unit" of the outdoor
unit 10 and indoor unit 30n does not necessarily mean
that all the components are provided in the same housing
or on the same external wall of the housing. For example,
when the refrigerant flow amount control device 22 and
the pump 23 are arranged at a different portion from the
housing of the relay portion 20, such a configuration is
included within the limits of the present invention. A plu-
rality of sets composed of such as the outdoor heat ex-
changer 13 and the compressor 11 may be provided in
the outdoor unit 10 and the heat source side refrigerant
flowed out of each set may be merged to flow into the
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relay portion 20.
[0048] In the above example, a configuration is ex-
plained in which a refrigerant which dissipates heat while
condensing is filled as the heat source side refrigerant.
When filling the refrigerant such as carbon dioxide that
dissipates heat under a supercritical condition into the
heat source side refrigerant circuit A, the condenser op-
erates as a radiator and the refrigerant does not con-
dense but lowers its temperature while dissipating heat.

Example 2

[0049] In Example 1, the water flow amount flowing the
use side refrigerant circuit B is not controlled, however,
the circuit B can be configured such that the water flow
amount flowing therein is controlled.
[0050] Fig. 6 is a refrigerant circuit diagram of an air-
conditioning apparatus according to the claimed Exam-
ple 2 of the present invention. In the air-conditioning ap-
paratus 1, the first water flow amount control portion 50
and the second water flow amount control portions 601
to 604 are provided in the side refrigerant circuit B of the
air-conditioning apparatus 1 shown in Example 1.
[0051] The first water flow amount control portion 50
is constituted by the intermediate heat exchanger inflow
water temperature sensor 51, the intermediate heat ex-
changer outflow water temperature sensor 52, and the
inverter 53. Here, the inverter 53 corresponds to the in-
termediate heat exchanger refrigerant flow amount con-
trol device of the present invention.
[0052] The intermediate heat exchanger inflow water
temperature sensor 51 is provided in the inflow side pip-
ing (relay portion side) of the intermediate heat exchang-
er 21 to detect the temperature of water flowing therein.
The intermediate heat exchanger outflow water temper-
ature sensor 52 is provided in the outflow side piping
(relay portion side) of the intermediate heat exchanger
21 to detect the temperature of water flowing therefrom.
The inverter 53 is provided in the pump 23 to adjust the
water flow amount flowing in the intermediate heat ex-
changer 21.
[0053] In Example 2, the intermediate heat exchanger
outflow water temperature sensor 52 is provided on the
suction side of the pump 23, however, it may be provided
on the discharge side thereof. That is, the intermediate
heat exchanger outflow water temperature sensor 52 can
only detect the temperature of water flowing from the
intermediate heat exchanger 21.
[0054] The second water flow amount control portions
601 to 604 are constituted by indoor heat exchanger in-
flow water temperature sensors 611 to 614, indoor heat
exchanger outflow water temperature sensors 621 to
624, and water flow amount control valves 631 to 634.
Here, the water flow amount control valves 631 to 634
correspond to the indoor unit refrigerant flow amount con-
trol device according to the present invention.
[0055] The indoor heat exchanger inflow water tem-
perature sensors 611 to 614 are provided in inflow side

piping (relay portion side) of each indoor heat exchanger
311 to 314 to detect the temperature of water flowing
therein, respectively. The indoor heat exchanger outflow
water temperature sensors 621 to 624 are provided in
outflow side piping (relay portion side) of each indoor
heat exchanger 311 to 314 to detect the temperature of
water flowing therefrom, respectively. The water flow
amount control valves 631 to 634 are provided in inflow
side piping (relay portion side) of each indoor heat ex-
changer 311 to 314 to adjust water flow amount flowing
therein, respectively.

(Driving operations)

[0056] Descriptions will be given to an example of driv-
ing operations of the first water flow amount control por-
tion 50 and the second water flow amount control portions
601 to 604. However, the driving operations of the second
water flow amount control portions 601 to 604 are the
same, the driving operation will be explained using the
second water flow amount control portion 601.
[0057] Firstly, an example of driving operation of the
first water flow amount control portion 50 will be ex-
plained.
[0058] When any of the indoor units 301 to 304 starts
operation, the intermediate heat exchanger inflow water
temperature sensor 51 detects the temperature (herein-
after, referred to as T1) of water flowing in the interme-
diate heat exchanger 21. The intermediate heat exchang-
er outflow water temperature sensor 52 detects the tem-
perature (hereinafter, referred to as T2) of water flowing
out from the intermediate heat exchanger 21. The invert-
er 53 adjusts the discharge amount (water flow amount
flowing in the intermediate heat exchanger 21) of the
pump 23 based on the values of T1 and T2.

(Cooling operation)

[0059] Firstly, descriptions will be given to a cooling
operation mode of the air-conditioning apparatus 1.
[0060] When a detection value T1 by the intermediate
heat exchanger inflow water temperature sensor 51 is
higher than a predetermined temperature T3, in order to
increase the heat exchange amount between the water
and the heat source side refrigerant, the inverter 53 in-
creases the discharge amount (water flow amount flow-
ing in the intermediate heat exchanger 21) of the pump
23. When T1 is lower than T3, in order to suppress a
surplus heat exchange between the water and the heat
source side refrigerant, the inverter 53 decreases the dis-
charge amount (water flow amount flowing in the inter-
mediate heat exchanger 21) of the pump 23.
[0061] Here, the predetermined temperature T3 is a
value defined by such as: the number of the indoor units
301 to 304 in operation, a set temperature of the indoor
units 301 to 304, a preset temperature of the air-condi-
tioning apparatus 1, a value (such as a differential tem-
perature) calculated based on the above temperature in-
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formation, an air volume of a fan (not shown) installed in
the indoor units 301 to 304, or a correction temperature
calculated by these temperatures and air volume of the
fan.
[0062] When a detection value T2 by the intermediate
heat exchanger outflow water temperature sensor 52 is
higher than a predetermined temperature T4, in order to
increase the heat exchange amount between the water
and the heat source side refrigerant, the inverter 53 in-
creases the discharge amount (water flow amount flow-
ing in the intermediate heat exchanger 21) of the pump
23. When T2 is lower than T4, in order to suppress a
surplus heat exchange between the water and the heat
source side refrigerant, the inverter 53 decreases the dis-
charge amount (water flow amount flowing in the inter-
mediate heat exchanger 21) of the pump 23.
[0063] Here, the predetermined temperature T4 is a
value defined by such as: the number of the indoor units
301 to 304 in operation, a set temperature of the indoor
units 301 to 304, a preset temperature of the air-condi-
tioning apparatus 1, a value (such as a differential tem-
perature) calculated based on the above temperature in-
formation, an air volume of a fan (not shown) installed in
the indoor units 301 to 304, or a correction temperature
calculated by these temperatures and air volume of the
fan.

(Heating operation)

[0064] Next, a heating operation mode of the air-con-
ditioning apparatus 1 will be explained.
[0065] When a detection value T1 by the intermediate
heat exchanger inflow water temperature sensor 51 is
higher than a predetermined temperature T5, in order to
increase the heat exchange amount between the water
and the heat source side refrigerant, the inverter 53 in-
creases the discharge amount (water flow amount flow-
ing in the intermediate heat exchanger 21) of the pump
23. When T1 is lower than T5, in order to suppress a
surplus heat exchange between the water and the heat
source side refrigerant, the inverter 53 decreases the dis-
charge amount (water flow amount flowing in the inter-
mediate heat exchanger 21) of the pump 23.
[0066] Here, the predetermined temperature T5 is a
value defined by such as: the number of the indoor units
301 to 304 in operation, a set temperature of the indoor
units 301 to 304, a preset temperature of the air-condi-
tioning apparatus 1, a value (such as a differential tem-
perature) calculated based on the above temperature in-
formation, an air volume of a fan (not shown) installed in
the indoor units 301 to 304, or a correction temperature
calculated by these temperatures and air volume of the
fan.
[0067] When a detection value T2 by the intermediate
heat exchanger outflow water temperature sensor 52 is
lower than a predetermined temperature T6, in order to
increase the heat exchange amount between the water
and the heat source side refrigerant, the inverter 53 in-

creases the discharge amount (water flow amount flow-
ing in the intermediate heat exchanger 21) of the pump
23. When T2 is high than T6, in order to suppress a sur-
plus heat exchange between the water and the heat
source side refrigerant, the inverter 53 decreases the dis-
charge amount (water flow amount flowing in the inter-
mediate heat exchanger 21) of the pump 23.
[0068] Here, the predetermined temperature T6 is a
value defined by such as: the number of the indoor units
301 to 304 in operation, a set temperature of the indoor
units 301 to 304, a preset temperature of the air-condi-
tioning apparatus 1, a value (such as a differential tem-
perature) calculated based on the above temperature in-
formation, an air volume of a fan (not shown) installed in
the indoor units 301 to 304, or a correction temperature
calculated by these temperatures and air volume of the
fan.
[0069] In Example 2, the inverter 53 adjusted the dis-
charge amount (water flow amount flowing in the inter-
mediate heat exchanger 21) using both the detection val-
ues T1 and T2, however, it may adjust the amount using
either T1 or T2. Without using the detection values T1
and T2, the discharge amount (water flow amount flowing
in the intermediate heat exchanger 21) of the pump 23
can be adjusted based on the number of the indoor units
301 to 304 in operation and set temperature of the indoor
units 301 to 304, an air volume of a fan (not shown) in-
stalled in the indoor units 301 to 304. The same effect
can be obtained by providing a pressure sensor in place
of the intermediate heat exchanger inflow water temper-
ature sensor 51 and the intermediate heat exchanger
outflow water temperature sensor 52 to adjust the water
flow amount flowing in the use side refrigerant circuit B1
according to such as a pressure difference in the inlet
and outlet of the pump 23.
[0070] In the air-conditioning apparatus 1 configured
as the above, the water flow amount flowing in the inter-
mediate heat exchanger 21 can be controlled according
to the heat load of the indoor units 301 to 304 to reduce
the power of the pump 23.
[0071] In Example 2, the inverter 53 is used as an in-
termediate heat exchanger refrigerant flow amount con-
trol device, however, other configurations may be possi-
ble. For example, bypass piping can be provided con-
necting the refrigerant inflow side piping and refrigerant
outflow side piping of the intermediate heat exchanger
21. By installing a flow amount control valve in the bypass
piping to control the refrigerant flow amount in the bypass
piping, the user side refrigerant flow amount flowing into
the intermediate heat exchanger 21 can be adjusted. Fur-
ther, for example, the pump 23 may be configured by a
plurality of pumps to adjust the water flow amount flowing
through the intermediate heat exchanger 21 by the
number of pumps in operation.
[0072] Next, an example of driving operation of the sec-
ond water flow amount control portion 601 will be ex-
plained.
[0073] When the indoor unit 301 starts operation, the
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indoor heat exchanger inflow water temperature sensor
611 detects the water temperature (hereinafter, referred
to T7) flowing in the indoor heat exchanger 311. The in-
door heat exchanger outflow water temperature sensor
621 detects the water temperature (hereinafter, referred
to T8) flowing out of the indoor heat exchanger 311. The
water flow amount control valve 631 adjusts the water
flow amount flowing in the indoor heat exchanger 311
based on the values T7 and T8.

(Cooling operation)

[0074] Firstly, descriptions will be given to when the
indoor unit 301 is in the cooling operation.
[0075] When the detection value T7 by the indoor heat
exchanger inflow water temperature sensors 611 is high-
er than a predetermined temperature T9, in order to in-
crease the heat exchange amount between the water
and the indoor air, the water flow amount control valves
631 increases the water flow amount flowing in the indoor
heat exchanger 311. When the detection value T7 by the
indoor heat exchanger inflow water temperature sensors
611 is lower than the predetermined temperature T9, in
order to suppress a surplus heat exchange between the
water and the indoor air, the water flow amount control
valves 631 reduces the water flow amount flowing in the
indoor heat exchanger 311.
[0076] Here, the predetermined temperature T9 is a
value defined by such as a set temperature of the indoor
unit 301, a preset temperature for the air-conditioning
apparatus 1, a value (such as a differential temperature)
calculated based on the above temperature information,
an air volume of a fan (not shown) installed in the indoor
unit 301, or a correction temperature calculated by these
temperatures and air volume of the fan.
[0077] When the detection value T8 by the indoor heat
exchanger outflow water temperature sensor 621 is high-
er than a predetermined temperature T10, in order to
increase the heat exchange amount between the water
and the indoor air, the water flow amount control valve
631 increases the water flow amount flowing in the indoor
heat exchanger 311. When T8 is high than T10, in order
to suppress a surplus heat exchange between the water
and the indoor air, the water flow amount control valve
631 decreases the water flow amount flowing in the in-
door heat exchanger 311.
[0078] Here, the predetermined temperature T10 is a
value defined by such as a set temperature of the indoor
unit 301, a preset temperature.for the air-conditioning ap-
paratus 1, a value (such as a differential temperature)
calculated based on the above temperature information,
an air volume of a fan (not shown) installed in the indoor
unit 301, or a correction temperature calculated by these
temperatures and air volume of the fan.

(Heating operation)

[0079] Next, descriptions will be given to when the in-

door unit 301 is in the heating operation.
[0080] When the detection value T7 by the indoor heat
exchanger inflow water temperature sensors 611 is lower
than a predetermined temperature T11, in order to in-
crease the heat exchange amount between the water
and the indoor air, the water flow amount control valves
631 increases the water flow amount flowing in the indoor
heat exchanger 311. When the detection value T7 by the
indoor heat exchanger inflow water temperature sensors
611 is higher than a predetermined temperature T11, in
order to suppress a surplus heat exchange between the
water and the indoor air, the water flow amount control
valves 631 reduces the water flow amount flowing in the
indoor heat exchanger 311.
[0081] Here, the predetermined temperature T11 is a
value defined by such as a set temperature of the indoor
unit 301, a preset temperature for the air-conditioning
apparatus 1, a value (such as a differential temperature)
calculated based on the above temperature information,
an air volume of a fan (not shown) installed in the indoor
unit 301, or a correction temperature calculated by these
temperatures and air volume of the fan.
[0082] When the detection value T8 by the indoor heat
exchanger outflow water temperature sensor 621 is lower
than a predetermined temperature T12, in order to in-
crease the heat exchange amount between the water
and the indoor air, the water flow amount control valve
631 increases the water flow amount flowing in the indoor
heat exchanger 311. When T8 is higher than T12, in order
to suppress a surplus heat exchange between the water
and the indoor air, the water flow amount control valve
631 decreases the water flow amount flowing in the in-
door heat exchanger 311.
[0083] Here, the predetermined temperature T12 is a
value defined by such as a set temperature of the indoor
unit 301, a preset temperature for the air-conditioning
apparatus 1, a value (such as a differential temperature)
calculated based on the above temperature information,
an air volume of a fan (not shown) installed in the indoor
unit 301, or a correction temperature calculated by these
temperatures and air volume of the fan.
[0084] In Example 2, the water flow amount control
valve 631 adjusts the water flow amount flowing in the
indoor heat exchanger 311 using both detection values
T7 and T8, however, the water flow amount flowing there-
through may be adjusted using either T7 or T8. Without
using detection values T7 and T8, the water flow amount
flowing through the use side refrigerant circuit B1 may
be adjusted based on such as a set temperature of the
indoor unit 301 and an air volume of the fan (not shown)
provided in the indoor unit 301.
[0085] In the air-conditioning apparatus 1 configured
like the above, the water flow amount can be controlled
according to the heat load of the indoor units 301 to 304
to reduce the power of the pump 23.
[0086] Unlike a conventional multi-chambered air-con-
ditioning apparatus, no need for providing a refrigerant
flow amount control device (an indoor expansion valve
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in Patent Document 1, for example) with the indoor units
301 to 304. Accordingly, noises can be reduced from the
indoor unit.
[0087] With the conventional multi-chambered air-con-
ditioning apparatus, the refrigerant temperature flowing
into the indoor heat exchanger and the refrigerant tem-
perature flowing from the outdoor heat exchanger are
detected and based on these temperatures, a throttle
amount of the refrigerant flow amount control device is
controlled to adjust the indoor temperature. Therefore,
in order to adjust the indoor temperature, in addition to
a communication between the outdoor unit and the relay
portion, a communication is required between the relay
portion and the indoor unit. However, the air-conditioning
apparatus according to Example 2 only have to control
the water flow amount flowing through the indoor units
301 to 304 to adjust the indoor temperature based on
detection values (T7 and T8) of the indoor heat exchang-
er inflow water temperature sensors 611 to 614 and in-
door heat exchanger outflow water temperature sensors
621 to 624 provided in the relay portion 20. Accordingly,
no communication is required between the relay portion
20 and the indoor units 301 to 304 in order to adjust the
indoor temperature, so that control of the air-conditioning
apparatus 1 becomes simple.
[0088] In Examples 1 and 2, no strainer for capturing
dusts in water, no expansion tank for preventing piping
damage due to expansion of water, no constant-pressure
valve for adjusting a discharging pressure of the pump
23 are provided with the user side refrigeration circuit B,
however, an auxiliary machine may be equipped for pre-
venting valve clogging of the pump 23.

Example 3

[0089] In Example 3, an example of a method for in-
stalling the air-conditioning apparatus 1 shown in Exam-
ples 1 and 2 into a building is shown.
[0090] Fig. 7 is an installation schematic diagram of
the air-conditioning apparatus in Example 3. The outdoor
unit is installed on the roof of the building 100. The relay
unit 20 is installed in the shared space 121 provided on
the first floor of the building 100. Four indoor units 301
to 304 are installed in the living space 111 provided on
the first floor of the building 100. In the same way, on the
second and third floors of the building 100, the relay unit
20 is installed in the shared spaces 122 and 123, and
four indoor units 301 to 304 are installed in the living
spaces 112 and 113. Here, the shared space 12n de-
notes such as a machine room, a shared corridor, a lobby
provided on each floor of the building 100. That is, the
shared space 12n denotes spaces but the living space
11n provided on each floor of the building 100.
[0091] The relay unit 20 installed in the shared space
on each floor is connected with the outdoor unit 10 by
the first extension piping 41 and the second extension
piping 42 provided in the piping installation space 130.
The indoor units 301 to 304 installed in the living space

on each floor are connected with the relay unit 20 installed
in the shared space on each floor by the third extension
piping 431 to 433 and the fourth extension piping 441 to
443.
[0092] In the air-conditioning apparatus 1 configured
like the above, water flows through piping installed in the
living space 111 to 113, so that it is possible to prevent
the refrigerant whose permissible concentration of the
refrigerant which leaks into the space is restricted from
leaking into the living space 111 to 113.
[0093] Since the indoor units 301 to 304 are connected
with a single relay portion 20, that is, the relay portion of
the indoor units 301 to 304 is consolidated, maintenance
of such as the pump 23 becomes easy. Further, water is
used for the use side refrigerant circuit B and no refrig-
erant flows whose permissible concentration of the re-
frigerant which leaks into the space is restricted, there-
fore, the relay portion 20 needs not to be installed in the
vicinity of the indoor units 301 to 304 but can be installed
at any place.
[0094] Since the relay portion 20 and the indoor units
301 to 304 have a separable structure, when installing
the air-conditioning apparatus 1 instead of the conven-
tional equipment using a water refrigerant, the indoor
units 301 to 304, the third extension piping 431 to 433,
and the fourth extension piping 441 to 443 can be reused.
[0095] The indoor unit 10 is not necessarily installed
on the roof of the building 100, but may be installed such
as on the ground and in a machine room of each floor.

Claims

1. An air-conditioning apparatus (1) comprising:

a heat source side refrigerant circuit (A) to which
a compressor (11), an outdoor heat exchanger
(13), a refrigerant flow amount control device
(22) and an intermediate heat exchanger (21)
are connected in sequence,
a circulation device (23) connected with one end
of a use side circuit that performs heat exchange
between the intermediate heat exchanger (21)
and the heat source side refrigerant circuit (A),
and
a use side refrigerant circuit (B) having a plurality
of indoor heat exchangers (31n) whose one end
is connected with the circulation device (23) and
the other end is connected with the other end of
the use side circuit of the intermediate heat ex-
changer (21),
wherein, the compressor (11) and the outdoor
heat exchanger (13) are installed in an outdoor
unit (10),
the intermediate heat exchanger (21) and the
circulation device (23) are provided at a relay
portion (20),
the indoor heat exchanger (31n) is provided in
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an indoor unit (30n),
in the use side refrigerant circuit (B), at least one
of water and an antifreezing fluid circulates as
a use side refrigerant,
in the use side refrigerant circuit (B), an indoor
unit refrigerant flow amount control device (60n)
is provided that controls a flow amount of the
use side refrigerant flowing in the indoor heat
exchanger (31n) for each indoor heat exchanger
(31n), characterized in that
the refrigerant flow amount control device (22)
is provided at the relay portion (20), the indoor
unit refrigerant flow amount control device (60n)
controls the flow amount of the use side refrig-
erant flowing in the indoor heat exchanger (31n)
based on the temperature of the use side refrig-
erant flowing into the indoor heat exchanger
(31n) and the temperature of the use side refrig-
erant flowing from the indoor heat exchanger
(31n), and
the indoor unit refrigerant flow amount control
device (60n) is provided at the relay portion (20).

2. The air-conditioning apparatus (1) of claim 1, further
comprising, for each indoor heat exchanger (31n):

an indoor heat exchanger inflow water temper-
ature sensor (61n) for detecting a temperature
of the use side refrigerant flowing in the indoor
heat exchanger (31n); and
an indoor heat exchanger outflow water temper-
ature sensor (62n) for detecting the temperature
of the use side refrigerant flowing from the indoor
heat exchanger (31n),
wherein the indoor heat exchanger inflow water
temperature sensor (61n) and the indoor heat
exchanger outflow water temperature sensor
(62n) are provided at the relay portion (20).

3. The air-conditioning apparatus (1) of claim 1 or 2,
wherein
in the outdoor unit (10), a second refrigerant flow
path switching device (12) is provided that is provid-
ed on a discharge side of the compressor (11) to
switch the heat source side refrigerant circuit (A) into
a circuit into which a heat source side refrigerant that
the compressor discharges flows into the intermedi-
ate heat exchanger (21) to flow from the outdoor heat
exchanger (13) or a circuit into which the heat source
side refrigerant that the compressor discharges
flows into the outdoor heat exchanger (13) to flow
from the intermediate heat exchanger (21).

4. The air-conditioning apparatus (1) of claim 1, where-
in
in the use side refrigerant circuit (B), an intermediate
heat exchanger refrigerant flow amount control de-
vice (53) is provided that controls the flow amount

of the use side refrigerant flowing in the intermediate
heat exchanger (21).

5. The air-conditioning apparatus (1) of claim 4, where-
in
the intermediate heat exchanger refrigerant flow
amount control device (53) controls the flow amount
of the use side refrigerant flowing in the intermediate
heat exchanger (21) based on the temperature of
the use side refrigerant flowing into the intermediate
heat exchanger (21) and the temperature of the use
side refrigerant flowing out from the intermediate
heat exchanger (21).

6. The air-conditioning apparatus (1) of claim 1, where-
in
the relay portion (20) and the indoor unit (30n) are
separable by the piping connecting the circulation
device (23) and the indoor heat exchanger (31n) and
a joining device that connects the indoor heat ex-
changer (31n) and the intermediate heat exchanger
(21).

7. The air-conditioning apparatus (1) of claim 1, where-
in
the heat source side refrigerant circulating in the heat
source side refrigerant circuit (A) is a natural refrig-
erant or a refrigerant having a smaller global warm-
ing potential than a chlorofluorocarbon refrigerant.

8. The air-conditioning apparatus (1) of claim 1, where-
in
in the intermediate heat exchanger (21), the heat
source side refrigerant circulating in the heat source
side refrigerant circuit (A) heats the second refriger-
ant without condensing under a supercritical state.

9. The air-conditioning apparatus (1) of claim 1, where-
in
the indoor unit (30n) is installed indoors provided for
each floor of a building (100) and the outdoor unit
(10) and the relay portion (20) being installed out-
doors.

10. The air-conditioning apparatus (1) of claim 9, where-
in
the relay portion (20) is installed in a shared space
(121-123) provided on each floor of the building.

11. The air-conditioning apparatus (1) of multi-chamber
type of any one of claims 1 to 10, wherein
the heat source side refrigerant is a refrigerant
whose permissible concentration of the refrigerant
which leaks into the space is determined in an inter-
national standards,
at least either water or anti-freezing fluid is used for
the use side refrigerant,
the indoor units (30n) are installed in living space,
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the outdoor unit (10) and the relay portion (20) are
installed outside the living space, and
each indoor unit (30n) and the relay portion (20) are
connected with two pipes.

Patentansprüche

1. Klimaanlage (1), umfassend:

einen wärmequellenseitigen Kältemittelkreis-
lauf (A), mit welchem ein Verdichter (11), ein
Außenwärmetauscher (13), eine
Kältemittelströmungsmengensteuereinrich-
tung (22) und ein Zwischenwärmetauscher (21)
in Reihe verbunden sind,
eine Zirkulationseinrichtung (23), die mit einem
Ende eines nutzungsseitigen Kreislaufs, der
Wärmeaustausch zwischen dem Zwischenwär-
metauscher (21) und dem wärmequellenseiti-
gen Kältemittelkreislauf (A) durchführt, verbun-
den ist, und
einen nutzungsseitigen Kältemittelkreislauf (B),
der eine Vielzahl von Innenwärmetauschern
(31n) aufweist, deren eines Ende mit der Zirku-
lationseinrichtung (23) verbunden ist, und das
andere Ende mit dem anderen Ende des nut-
zungsseitigen Kreislaufs des Zwischenwärme-
tauschers (21) verbunden ist,
wobei der Verdichter (11) und der Außenwär-
metauscher (13) in einer Außeneinheit (10) in-
stalliert sind,
der Zwischenwärmetauscher (21) und die Zir-
kulationseinrichtung (23) an einem Relaisab-
schnitt (20) bereitgestellt sind,
der Innenwärmetauscher (31n) in einer Innen-
einheit (30n) bereitgestellt ist,
im nutzungsseitigen Kältemittelkreislauf (B) zu-
mindest eines von Wasser und einem Gefrier-
schutzfluid als ein nutzungsseitiges Kältemittel
zirkuliert,
im nutzungsseitigen Kältemittelkreislauf (B) ei-
ne Inneneinheitskältemittelströmungsmengen-
steuereinrichtung (60n) bereitgestellt ist, die ei-
ne Strömungsmenge des nutzungsseitigen Käl-
temittels, das im Innenwärmetauscher (31n)
strömt, für jeden Innenwärmetauscher (31n)
steuert, dadurch gekennzeichnet, dass
die Kältemittelströmungsmengensteuereinrich-
tung (22) am Relaisabschnitt (20) bereitgestellt
ist,
die Inneneinheitskältemittelströmungsmengen-
steuereinrichtung (60n) die Strömungsmenge
des nutzungsseitigen Kältemittels, das im In-
nenwärmetauscher (31n) strömt, steuert auf
Grundlage der Temperatur des nutzungsseiti-
gen Kältemittels, das in den Innenwärmetau-
scher (31n) hineinströmt, und der Temperatur

des nutzungsseitigen Kältemittels, das aus dem
Innenwärmetauscher (31n) herausströmt, und
die Inneneinheitskältemittelströmungsmengen-
steuereinrichtung (60n) am Relaisabschnitt (20)
bereitgestellt ist.

2. Klimaanlage (1) nach Anspruch 1, ferner umfas-
send, für jeden Innenwärmetauscher (31n):

einen Innenwärmetauscherzulaufwassertem-
peratursensor (61n) zum Erfassen einer Tem-
peratur des nutzungsseitigen Kältemittels, das
in dem Innenwärmetauscher (31n) strömt; und
einen Innenwärmetauscherauslaufwassertem-
peratursensor (62n) zum Erfassen der Tempe-
ratur des nutzungsseitigen Kältemittels, das
vom Innenwärmetauscher (31n) strömt,
wobei der Innenwärmetauscherzulaufwasser-
temperatursensor (61n) und der
Innenwärmetauscherauslaufwassertempera-
tursensor (62n) am Relaisabschnitt (20) bereit-
gestellt sind.

3. Klimaanlage (1) nach Anspruch 1 oder 2, wobei
in der Außeneinheit (10) eine zweite Kältemittelströ-
mungspfadschalteinrichtung (12) bereitgestellt ist,
die an einer Auslassseite des Verdichters (11) be-
reitgestellt ist, um den wärmequellenseitigen Kälte-
mittelkreislauf (A) in einen Kreislauf zu schalten, in
welchen ein wärmequellenseitiges Kältemittel, das
der Verdichter ablässt, hineinströmt in den Zwi-
schenwärmetauscher (21), um aus dem Außenwär-
metauscher (13) zu strömen, oder einen Kreislauf,
in welchen das wärmequellenseitige Kältemittel, das
der Verdichter ablässt, hineinströmt in den Außen-
wärmetauscher (13), um aus dem Zwischenwärme-
tauscher (21) zu strömen.

4. Klimaanlage (1) nach Anspruch 1, wobei
im nutzungsseitigen Kältemittelkreislauf (B) eine
Zwischenwärmetauscherkältemittelströmungsmen-
gensteuereinrichtung (53) bereitgestellt ist, die die
Strömungsmenge des nutzungsseitigen Kältemit-
tels, das im Zwischenwärmetauscher (21) strömt,
steuert.

5. Klimaanlage (1) nach Anspruch 4, wobei
die Zwischenwärmetauscherkältemittelströmungs-
mengensteuereinrichtung (53) die Strömungsmen-
ge des nutzungsseitigen Kältemittels, das im Zwi-
schenwärmetauscher (21) strömt, steuert auf
Grundlage der Temperatur des nutzungsseitigen
Kältemittels, das in den Zwischenwärmetauscher hi-
neinströmt, und der Temperatur des nutzungsseiti-
gen Kältemittels, das aus dem Zwischenwärmetau-
scher (21) herausströmt.

6. Klimaanlage (1) nach Anspruch 1, wobei
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der Relaisabschnitt (20) und die Inneneinheit (30n)
durch die Rohrleitung, verbindend die Zirkulati-
onseinrichtung (23) und den Innenwärmetauscher
(31n), und eine Verbindungseinrichtung, die den In-
nenwärmetauscher (31n) und den Zwischenwärme-
tauscher (21) verbindet, trennbar sind.

7. Klimaanlage (1) nach Anspruch 1, wobei
das wärmequellenseitige Kältemittel, das im wärme-
quellenseitigen Kältemittelkreislauf (A) zirkuliert, ein
natürliches Kältemittel oder ein Kältemittel ist, das
ein geringeres Erderwärmungspotential aufweist als
ein Chlorfluorkohlenstoff-Kältemittel.

8. Klimaanlage (1) nach Anspruch 1, wobei
im Zwischenwärmetauscher (21) das wärmequel-
lenseitige Kältemittel, das im wärmequellenseitigen
Kältemittelkreislauf (A) zirkuliert, das zweite Kälte-
mittel erwärmt ohne Kondensation in einem super-
kritischen Zustand.

9. Klimaanlage (1) nach Anspruch 1, wobei
die Inneneinheit (30n) drinnen installiert ist, bereit-
gestellt für jede Etage eines Gebäudes (100) und
die Außeneinheit (10) und der Relaisabschnitt (20)
draußen installiert sind.

10. Klimaanlage (1) nach Anspruch 9, wobei
der Relaisabschnitt (20) in einem geteilten Raum
(121-123) installiert ist, bereitgestellt auf jeder Etage
des Gebäudes (121-123).

11. Klimaanlage (1) vom Mehrkammertyp nach einem
der Ansprüche 1 bis 10, wobei
das wärmequellenseitige Kältemittel ein Kältemittel
ist, dessen zulässige Konzentration des Kältemit-
tels, welches in den Raum leckt, gemäß einer inter-
nationalen Norm festgelegt ist,
zumindest entweder Wasser oder Gefrierschutzfluid
für das nutzungsseitige Kältemittel verwendet wird,
die Inneneinheiten (30n) in Wohnraum installiert
sind,
die Außeneinheit (10) und der Relaisabschnitt (20)
außerhalb des Wohnraums installiert sind, und
jede Inneneinheit (30n) und der Relaisabschnitt (20)
mit zwei Rohren verbunden sind.

Revendications

1. Appareil de climatisation (1) comprenant :

un circuit de fluide frigorigène du côté source de
chaleur (A) auquel sont connectés à la suite, un
compresseur (11), un échangeur de chaleur ex-
térieur (13), un dispositif de commande de la
quantité de flux du fluide frigorigène (22) et un
échangeur de chaleur intermédiaire (21) ;

un dispositif de circulation (23) connecté à une
extrémité d’un circuit du côté utilisation, qui exé-
cute un échange de chaleur entre l’échangeur
de chaleur intermédiaire (21) et le circuit de flui-
de frigorigène du côté source de chaleur ; et
un circuit de fluide frigorigène du côté utilisation
(B) qui présente une pluralité d’échangeurs de
chaleur intérieurs (31n), dont une extrémité est
connectée au dispositif de circulation (23), et
dont l’autre extrémité est connectée à l’autre ex-
trémité du circuit du côté utilisation de l’échan-
geur de chaleur intermédiaire (21) ;
dans lequel, le compresseur (11) et l’échangeur
de chaleur extérieur (13) sont installés dans une
unité extérieure (10) ;
l’échangeur de chaleur intermédiaire (21) et le
dispositif de circulation (23) sont disposés au
niveau d’une partie relais (20) ;
l’échangeur de chaleur intérieur (31n) est dis-
posé dans une unité intérieure (30n) ;
dans le circuit de fluide frigorigène du côté utili-
sation (B), l’un au moins d’un fluide antigel et de
l’eau, circule en tant que fluide frigorigène du
côté utilisation ;
dans le circuit de fluide frigorigène du côté utili-
sation (B), il est prévu un dispositif de comman-
de de la quantité de flux du fluide frigorigène
d’une unité intérieure (60n), qui commande la
quantité de flux du fluide frigorigène du côté uti-
lisation qui circule dans l’échangeur de chaleur
intérieur (31n) pour chaque échangeur de cha-
leur intérieur (31n), caractérisé en ce que le
dispositif de commande de la quantité de flux
du fluide frigorigène (22) est disposé au niveau
de la partie relais (20) ;
le dispositif de commande de la quantité de flux
du fluide frigorigène d’une unité intérieure (60n)
commande la quantité de flux du fluide frigori-
gène du côté utilisation qui circule dans l’échan-
geur de chaleur intérieur (31n) sur la base de la
température du fluide frigorigène du côté utilisa-
tion qui circule dans l’échangeur de chaleur in-
térieur (31n), et de la température du fluide fri-
gorigène du côté utilisation qui circule en prove-
nance de l’échangeur de chaleur intérieur
(31n) ; et
le dispositif de commande de la quantité de flux
du fluide frigorigène d’une unité intérieure (60n)
est disposé au niveau de la partie relais (20).

2. Appareil de climatisation (1) selon la revendication
1, comprenant en outre, pour chaque échangeur de
chaleur intérieur (31n) :

un détecteur de température de l’eau en entrée
de l’échangeur de chaleur intérieur (61n) desti-
né à détecter la température du fluide frigorigène
du côté utilisation qui circule dans l’échangeur
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de chaleur intérieur (31n) ; et
un détecteur de température de l’eau en sortie
de l’échangeur de chaleur intérieur (62n) desti-
né à détecter la température du fluide frigorigène
du côté utilisation qui circule en provenance de
l’échangeur de chaleur intérieur (31n) ;
dans lequel le détecteur de température de l’eau
en entrée de l’échangeur de chaleur intérieur
(61n) et le détecteur de température de l’eau en
sortie de l’échangeur de chaleur intérieur (62n),
sont disposés au niveau de la partie relais (20).

3. Appareil de climatisation (1) selon la revendication
1 ou la revendication 2, dans lequel :

dans l’unité extérieure (10), il est prévu un dis-
positif de commutation du chemin de flux d’un
second fluide frigorigène (12) sur un côté éva-
cuation du compresseur (11), destiné à commu-
ter le circuit du fluide frigorigène du côté source
de chaleur (A), vers un circuit dans lequel un
fluide frigorigène du côté source de chaleur que
le compresseur évacue, circule dans l’échan-
geur de chaleur intermédiaire (21) de façon à
s’écouler à partir de l’échangeur de chaleur ex-
térieur (13), ou vers un circuit dans lequel le flui-
de frigorigène du côté source de chaleur que le
compresseur évacue, circule dans l’échangeur
de chaleur extérieur (13) de façon à s’écouler à
partir de l’échangeur de chaleur intermédiaire
(21).

4. Appareil de climatisation (1) selon la revendication
1, dans lequel :

dans le circuit du fluide frigorigène du côté utili-
sation (B), il est prévu un dispositif de comman-
de de la quantité de flux du fluide frigorigène de
l’échangeur de chaleur intermédiaire (53), qui
commande la quantité de flux du fluide frigori-
gène du côté utilisation qui circule dans l’échan-
geur de chaleur intermédiaire (21).

5. Appareil de climatisation (1) selon la revendication
4, dans lequel :

le dispositif de commande de la quantité de flux
du fluide frigorigène de l’échangeur de chaleur
intermédiaire (53) commande la quantité de flux
du fluide frigorigène du côté utilisation qui circule
dans l’échangeur de chaleur intermédiaire (21)
sur la base de la température du fluide frigori-
gène du côté utilisation qui circule dans l’échan-
geur de chaleur intermédiaire (21), et de la tem-
pérature du fluide frigorigène du côté utilisation
qui circule en provenance de l’échangeur de
chaleur intermédiaire (21).

6. Appareil de climatisation (1) selon la revendication
1, dans lequel :

la partie relais (20) et l’unité intérieure (30n) peu-
vent être séparées par la tuyauterie qui connec-
te le dispositif de circulation (23) et l’échangeur
de chaleur intérieur (31n), et par un dispositif de
jonction qui connecte l’échangeur de chaleur in-
térieur (31n) et l’échangeur de chaleur intermé-
diaire (21).

7. Appareil de climatisation (1) selon la revendication
1, dans lequel :

le fluide frigorigène du côté source de chaleur
qui circule dans le circuit de fluide frigorigène du
côté source de chaleur (A), est un fluide frigori-
gène naturel ou un fluide frigorigène qui présen-
te un potentiel de chauffage global plus faible
qu’un fluide frigorigène à base de chlorofluoro-
carbone.

8. Appareil de climatisation (1) selon la revendication
1, dans lequel :

dans l’échangeur de chaleur intermédiaire (21),
le fluide frigorigène du côté source de chaleur
qui circule dans le circuit de fluide frigorigène du
côté source de chaleur (A), chauffe le second
fluide frigorigène sans condenser sous un état
supercritique.

9. Appareil de climatisation (1) selon la revendication
1, dans lequel :

l’unité intérieure (30n) est installée à l’intérieur
et prévue à chaque étage d’un bâtiment (100),
et l’unité extérieure (10) et la partie relais (20)
sont installées à l’extérieur.

10. Appareil de climatisation (1) selon la revendication
9, dans lequel :

la partie relais (20) est installée dans un espace
partagé (121 - 123) disposé à chaque étage du
bâtiment.

11. Appareil de climatisation (1) du type à plusieurs
chambres selon l’une quelconque des revendica-
tions 1 à 10, dans lequel :

le fluide frigorigène du côté source de chaleur
est un fluide frigorigène dont la concentration
admissible en fluide frigorigène qui fuit dans l’es-
pace, est déterminée selon des normes
internationales ;
au moins de l’eau ou un fluide antigel est utilisé
en tant que fluide frigorigène du côté utilisation :
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les unités intérieures (30n) sont installées
dans les surfaces d’habitation ;
l’unité extérieure (10) et la partie relais (20)
sont installées à l’extérieur des surfaces
d’habitation ; et
chaque unité intérieure (30n) et la partie re-
lais (20) sont connectées par deux canali-
sations.
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