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Description

Technical Field

[0001] The present invention relates to an air condi-
tioning and hot-water supply system having multi-heat-
sources which is configured with a two-element refriger-
ating cycle of an air conditioning cycle and a hot-water
supply cycle by heat-exchangeably connecting an air
conditioning refrigerant circuit and a hot-water supply re-
frigerant circuit to each other via an intermediate heat
exchanger and a control method of an air conditioning
and hot-water supply system.

Background Art

[0002] There is a widely-known air conditioning and
hot-water supply system having a multi-heat-sources
two-element refrigerating cycle configured by an air con-
ditioning cycle which can carry out a cooling operation
and a heating operation and a hot-water supply cycle
which can carry out a hot-water supply operation by con-
necting an air conditioning refrigerant circuit and a hot-
water supply refrigerant circuit heat-exchangeably via an
intermediate heat exchanger (refer to, for example, Pat-
ent Literatures 1, 2).
[0003] Patent Literature 1 discloses a heat pump sys-
tem which includes a high temperature cycle (hot-water
supply cycle) that carries out high temperature output-
ting, and a medium temperature cycle (air conditioning
cycle) that carries out medium temperature outputting or
low temperature outputting, and in which an evaporator
of the high temperature cycle and a condenser of the
medium temperature cycle are configured to be able to
exchange heat. According to a technology disclosed in
Patent Literature 1, an operation (exhaust heat recovery
operation) can be carried out such that exhaust heat of
the medium temperature cycle is effectively utilized in
the high temperature cycle, and an economic operation
can be carried out.
[0004] Also, Patent Literature 2 discloses an air-con-
ditioner which can carry out a heating and cooling oper-
ation, a hot-water supply operation, a cool storage oper-
ation, a heating and cooling and hot-water supply oper-
ation or the like. According to a technology disclosed in
Patent Literature 2, the respective operations described
above can be switched by including plural switching
valves and expansion valves. According to the technol-
ogy disclosed in Patent Literature 2, the respective op-
erations can efficiently be switched.

Citation List

Patent Literature

[0005]

Patent Literature 1: Japanese Unexamined Patent

Application Publication No. Hei4(1992)-32669
Patent Literature 2: Japanese Unexamined Patent
Application Publication No. 2005-299935

Summary of Invention

Technical Problem

[0006] However, according to the heat pump system
disclosed in Patent Literature 1, exhaust heat of the me-
dium temperature cycle can be utilized as a heat source
of the high temperature cycle only when an exhaust heat
amount of the medium temperature cycle is larger than
a heat absorbing amount of the high temperature cycle.
In other words, the exhaust heat of the medium temper-
ature cycle can be utilized for the heat source of the high
temperature cycle, and the exhaust heat recovery oper-
ation can be carried out only in a case where a load of
the medium temperature cycle (air conditioning load) is
high.
[0007] For example, there is a case where the air-con-
ditioning load is low in an air-conditioning operation for
air-conditioning a space having a small internal heat gen-
eration such as a space having high insulating perform-
ance or a space of few dwellers or the like, or an air-
conditioning operation in a state of a low outdoor tem-
perature at nighttime. In such a case, the load of the high
temperature cycle (hot-water supply load) may exceed
the air conditioning load.
[0008] The technology disclosed in Patent Literature 1
poses a problem that a high temperature cycle cannot
be operated as requested only by the exhaust heat of
the medium temperature cycle in such a case.
[0009] Also, the air-conditioner disclosed in Patent Lit-
erature 2 is configured such that a cascade condenser
(intermediate heat exchanger) of recovering exhaust
heat of a main cycle (air conditioning cycle) and an out-
door heat exchanger (air conditioning heat source side
heat exchanger) of the main cycle are arranged in par-
allel, and the exhaust heat recovery operation can be
carried out by delivering heat to a sub cycle (hot-water
supply cycle) by recovering exhaust heat of the main cy-
cle by the cascade condenser by simultaneously oper-
ating the cascade condenser and the outdoor heat ex-
changer.
[0010] It is necessary to recover a necessary heat
amount of the exhaust heat of the main cycle having a
large heat amount by the cascade condenser and ex-
haust a superfluous heat amount from the outdoor heat
exchanger for the exhaust heat in order to recover the
exhaust heat of the main cycle which carries out the cool-
ing operation by the cascade condenser to utilize as the
heat source of the sub cycle. That is, it is necessary to
preferably distribute a refrigerant which flows by including
the heat of the main cycle to the cascade condenser and
the outdoor heat exchanger (heat exchanger for the ex-
haust heat).
[0011] However, Patent Literature 2 does not disclose
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a technology of preferably distributing the refrigerant to
the cascade condenser and the outdoor heat exchanger
in the main cycle.
[0012] An air conditioning and hot-water supply system
according to the preamble of claim 1 and a method ac-
cording to the preamble of claim 13 are disclosed in doc-
ument JP2005299935.
[0013] Hence, it is the problem of the present invention
to provide an air conditioning and hot-water supply sys-
tem which can distribute a refrigerant in a cycle having
a large heat amount to a heat exchanger for recovering
exhaust heat and a heat exchanger for exhaust heat in
the exhaust heat recovery operation and a control meth-
od of the air conditioning and hot-water supply system.

Solution to Problem

[0014] In order to resolve the above-described prob-
lem, the present invention is an air conditioning and hot-
water supply system including an air conditioning refrig-
erant circuit configuring an air conditioning cycle by cir-
culating an air conditioning refrigerant, a hot-water supply
refrigerant circuit configuring a hot-water cycle by circu-
lating a hot-water supply refrigerant, and a control device,
further including an intermediate heat exchanger con-
nected in parallel with an air conditioning heat source
side heat exchanger for exchanging heat between the
air conditioning refrigerant and the atmosphere in the air
conditioning refrigerant circuit, and connected in parallel
with a hot-water supply heat source side heat exchanger
for exchanging heat between the hot-water supply refrig-
erant and the atmosphere in the hot-water supply refrig-
erant circuit for exchanging heat between the air condi-
tioning refrigerant and the hot-water supply refrigerant.
The air conditioning and hot-water supply system further
includes air conditioning refrigerant flow-in amount ad-
justing means for adjusting an amount of the air condi-
tioning refrigerant flowing into the air conditioning heat
source side heat exchanger or the intermediate heat ex-
changer in a cooling operation by the air conditioning
cycle, and means for measuring a temperature of an air
conditioning heat exchanger outlet for measuring a tem-
perature of an air conditioning heat exchanger outlet of
one of the air conditioning heat source side heat exchang-
er and the intermediate heat exchanger at which the
amount of the air conditioning refrigerant flowing into the
air conditioning heat source side heat exchanger or the
intermediate heat exchanger is adjusted in the cooling
operation, in which the control device calculates an air
conditioning heat radiating amount in the air conditioning
refrigerant circuit, a hot-water supply heat absorbing
amount in the hot-water supply refrigerant circuit, a target
condensation temperature at the air conditioning refrig-
erant circuit, and a target evaporation temperature at the
hot-water supply refrigerant circuit in a case where the
cooling operation by the air conditioning cycle and a hot-
water supply operation by the hot-water cycle are simul-
taneously executed, and when the air conditioning heat

radiating heat amount is larger than the hot-water heat
absorbing heat amount, the hot-water supply refrigerant
is blocked from flowing into the hot-water supply heat
source side heat exchanger by hot-water supply refrig-
erant blocking means, and the amount of the hot-water
supply refrigerant blocking means, and the amount of the
air conditioning refrigerant flowing into the air condition-
ing heat source side heat exchanger or the intermediate
heat exchanger is adjusted by controlling the air condi-
tioning refrigerant flow-in amount adjusting means based
on the temperature of the air conditioning heat exchanger
outlet.

Advantageous Effects of Invention

[0015] According to the present invention, an air con-
ditioning and hot-water supply system according to claim
1 and a control method of the air conditioning and hot-
water supply according to claim 13 are provided.

Brief Description of Drawings

[0016]

Fig. 1 is a system diagram of an air conditioning and
hot-water supply system according to the present
embodiment.
Fig. 2 is a diagram showing a state of an operation
mode of an air conditioning and hot-water supply
system.
Fig. 3 is a diagram showing the air conditioning and
hot-water supply system which carries out an ex-
haust heat recovery operation in a first operation
state.
Fig. 4 is a diagram showing the air conditioning and
hot-water supply system which carries out the ex-
haust heat recovery operation in a second operation
state.
Fig. 5 is a diagram showing the air conditioning and
hot-water supply system which carries out the ex-
haust heat recovery operation in a third operation
state.
Fig. 6 is a flowchart showing a procedure of the ex-
haust heat recovery operation.
Fig. 7 is a flowchart showing a procedure of the ex-
haust heat recovery operation in the first operation
state.
Fig. 8 is a flowchart showing a procedure of the ex-
haust heat recovery operation in the second opera-
tion state.
Fig. 9 is a flowchart showing a procedure of the ex-
haust heat recovery operation in the third operation
state.
Fig. 10 is a diagram showing an air conditioning and
hot-water supply system according to an embodi-
ment including a refrigerant flow control valve at an
intermediate heat exchanger.
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Description of Embodiments

[0017] A detailed explanation will be given of an em-
bodiment of the present invention pertinently in reference
to the drawings as follows.
[0018] As shown in Fig. 1, an air conditioning and hot-
water supply system 100 according to the present em-
bodiment includes an air conditioning refrigerant circuit
5 which carries out an operation by switching a cooling
operation and a heating operation by driving an air con-
ditioning refrigerant compressor 21, a hot-water supply
refrigerant circuit 6 which carries out a hot-water supply
operation by driving a hot-water supply compressor 41,
an air conditioning cold/hot-water circulating circuit 8
which carries out air conditioning of an indoor portion of
a residence 60, a hot-water supply flow path 9 which
carries out hot-water supply by exchanging heat with the
hot-water supply refrigerant circuit 6, and a control device
1a which controls the respective operations. This is a
system in which a two-element refrigerating cycle of an
air conditioning cycle and a hot-water supply cycle is con-
figured by thermally connecting the air conditioning re-
frigerant circuit 6 and the hot-water supply refrigerant cir-
cuit 6 via an intermediate heat exchanger 23 which is a
heat exchanger for recovering exhaust heat.
[0019] Hereinafter, the cooling operation and the heat-
ing operation indicate a cooling operation and a heating
operation of the air conditioning cycle configured by in-
cluding the air conditioning refrigerant circuit 5. Also, the
hot-water supply operation indicates a hot-water supply
operation of the hot-water supply cycle configured by in-
cluding the hot-water supply refrigerant circuit 6.
[0020] The air conditioning and hot-water supply sys-
tem 100 is configured by including a heat pump unit 1
arranged at an outdoor portion of the residence 60 and
an indoor unit 2 arranged at an indoor portion thereof.
[0021] The heat pump unit 1 is integrated with the air
conditioning refrigerant circuit 5, the hot-water supply re-
frigerant circuit 6, the air conditioning cold/hot water cir-
culating circuit 8, the hot-water supply flow path 9, and
the control device 1a.
[0022] The indoor unit 2 includes an indoor heat ex-
changer 61 which carries out heat exchange between
indoor air of the residence 60 and cold/hot water which
flows in the air conditioning cold/hot water circulating cir-
cuit 8.
[0023] The air conditioning refrigerant circuit 5 is a cir-
cuit which is configured with a refrigerating cycle (air con-
ditioning cycle) by circulating a refrigerant for air condi-
tioning (hereinafter, air conditioning refrigerant). The cir-
cuit is configured to connect an air conditioning heat
source side heat exchanger 24 which exhausts heat by
exchanging heat between the atmosphere blown by an
air conditioning outdoor fan 25 and the air conditioning
refrigerant to an air conditioning refrigerant main circuit
5a which is connected with the air conditioning compres-
sor 21 which compresses the air conditioning refrigerant,
a four-way valve (air conditioning flow path switching

valve) 22 which switches a flow path of the air condition-
ing refrigerant, the intermediate heat exchanger 23 which
exchanges heat between a refrigerant that circulates in
the hot-water supply refrigerant circuit 6 (hereinafter, hot-
water supply refrigerant) and the air conditioning refrig-
erant, an air conditioning refrigerant tank 26, an air con-
ditioning expansion valve 27 which reduces a pressure
of the air conditioning refrigerant, and an air conditioning
utilizing side heat exchanger 28 which exchanges heat
between air conditioning cold/hot water that circulates in
the air conditioning cold/hot water circulating circuit 8,
and the air conditioning refrigerant which circulates in the
air conditioning refrigerant circuit 5 in a ring-like shape
by a refrigerant pipe.
[0024] In Fig. 1, it is configured that heat is exchanged
between the air conditioning refrigerant that circulates in
the air conditioning refrigerant circuit 5 and the air con-
ditioning cold/hot water that circulates in the air condi-
tioning cold/hot water circulating circuit 8, and heat is
exchanged between the air conditioning cold/hot water
and indoor air of the residence 60 by the indoor heat
exchanger 61. However, it may be configured that the air
conditioning cold/hot water circuit circulating circuit 8 is
not included and heat is exchanged directly between the
air conditioning refrigerant and the indoor air of the res-
idence 60.
[0025] Explaining the air conditioning refrigerant circuit
5 further in details, the air conditioning heat source side
heat exchanger 24 is connected by a refrigerant pipe to
be in parallel with the intermediate heat exchanger 23 at
a position between the four-way valve 22 and the air con-
ditioning expansion valve 27 of the air conditioning re-
frigerant main circuit 5a, and an outlet and an inlet of the
air conditioning heat source side heat exchanger 24 are
arranged with a first control valve 35c and a second con-
trol valve 35d which respectively control a flow rate of
the air conditioning refrigerant.
[0026] Notation 24a of the air conditioning heat source
side heat exchanger 24 designates a cooling time air
conditioning refrigerant inlet (first air conditioning refrig-
erant inlet) which becomes an inlet of the air conditioning
refrigerant in the cooling operation, and notation 24b des-
ignates a cooling time air conditioning refrigerant outlet
(first air conditioning refrigerant outlet) which becomes
an outlet of the air conditioning refrigerant in the cooling
operation.
[0027] The first control valve 35c which is included in
the air conditioning and hot-water supply system 100 ac-
cording to the present embodiment on a side of the cool-
ing time air conditioning refrigerant inlet 24a of the air
conditioning heat source side heat exchanger 24 is here-
inafter referred to as the air conditioning flow rate adjust-
ing valve 35c since the first control valve 35c is used as
air conditioning refrigerant flow-in amount adjusting
means which adjusts a flow-in amount of the air condi-
tioning refrigerant to the air conditioning heat source side
heat exchanger 24 as described later.
[0028] Incidentally, the outlet and the inlet of the air
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conditioning refrigerant of the air conditioning heat
source side heat exchanger 24 are reversed in the heat-
ing operation of the air conditioning cycle.
[0029] Specifically, the cooling time air conditioning re-
frigerant outlet 20b becomes the inlet of the air condition-
ing refrigerant and the cooling time air conditioning re-
frigerant inlet 24a becomes the outlet of the air condition-
ing refrigerant in the heating operation of the air condi-
tioning cycle.
[0030] A refrigerant which is suitable for a condition of
use is used from R410a, R134a, HFO1234yf,
HFO1234ze, CO2, and propane for the air conditioning
refrigerant that circulates in the air conditioning refriger-
ant circuit 5.
[0031] Next, an explanation will be given of respective
devices included in the air conditioning refrigerant circuit
5 mentioned above.
[0032] The air conditioning compressor 21 is prefera-
bly a compressor of a variable delivery type which can
control delivery. A piston type, a rotary type, a scroll type,
a screw type, or a centrifugal type one can be adopted
as such a compressor. According to the embodiment,
the air conditioning compressor 21 is made to be a scroll
type compressor, a delivery thereof can be controlled by
an inverter control, and a rotational speed thereof is made
variable from a low speed to a high speed.
[0033] As the air conditioning utilizing side heat ex-
changer 28, a heat exchanger which is configured such
that an air conditioning heat transfer pipe in which the air
conditioning refrigerant flows and an air conditioning
cold/hot water heat transfer pipe in which an antifreezing
fluid of water or brine (heat carrying medium on the air
conditioning utilizing side) flows are thermally brought
into contact with each other, or a plate type heat exchang-
er can be utilized.
[0034] The air conditioning refrigerant tank 26 is made
to function as a fluid receiver which adjusts a circulating
amount of the air conditioning refrigerant that is changed
by switching the flow path of the air conditioning refrig-
erant circuit 5.
[0035] The air conditioning expansion valve 27 is op-
erated as a pressure reducing device and has a function
of reducing a pressure of the air conditioning refrigerant
to a prescribed pressure by adjusting a valve opening
degree.
[0036] The air conditioning cold/hot water circulating
circuit 8 is a circuit in which water (heat carrying medium
on an air conditioning utilizing side) that exchanges heat
with the refrigerant that circulates in the air conditioning
refrigerant circuit 5 flows. This is a circuit configured in a
ring-like shape by connecting a four-way valve 53, an air
conditioning cold/hot water circulating pump 52, and the
indoor heat exchanger 61 installed at the residence 60
by an air conditioning cold/hot water pipe 55a having an
opening/closing valve 54a, connecting the indoor heat
exchanger 61 and the four-way valve 53 by an air con-
ditioning cold/hot water pipe 55b having an opening/clos-
ing valve 54b, and connecting the four-way valve 53 and

the air conditioning utilizing side heat exchanger 28 by
an air conditioning cold/hot water pipe 55c. Water (cold
water or hot water) which flows in the air conditioning
cold/hot water circulating circuit 8 cools or heats inside
of the residence 60 by exchanging heat with indoor air
of the residence 60 via the indoor heat exchanger 61.
Here, brine of ethylene glycol or the like may be used in
place of water as a heat carrying medium on an air con-
ditioning utilizing side which flows in the air conditioning
cold/hot water circulating circuit 8. When brine is used,
the brine is applicable also at a cold district.
[0037] A phrase of "cold water" or "hot water" is used
as water which flows in the air conditioning cold/hot water
circulating circuit 8 in the following explanation. "Cold
water" indicates water which flows in the air conditioning
cold/hot water circulating circuit 8 in cooling operation,
and "hot water" indicates water which flows in the air
conditioning cold/hot water circulating circuit 8 in heating
operation.
[0038] The hot-water supply refrigerant circuit 6 is a
circuit which is configured with a refrigerant cycle (hot-
water supply cycle) by circulating a hot-water supply re-
frigerant. The circuit is configured to connect a hot-water
supply heat source side heat exchanger 44 which ex-
hausts heat by exchanging heat between the atmosphere
blown by a hot-water supply outdoor fan 45 and the hot-
water supply refrigerant to a hot-water supply main circuit
6a which connects the hot-water supply compressor 41
that compresses the hot-water supply refrigerant, a hot-
water supply utilizing side heat exchanger 42 that ex-
changes heat between water (hot-water supply) that
flows in the hot-water supply flow path 9 and the hot-
water supply refrigerant, a hot-water supply refrigerant
tank 46 that is made to function as a fluid receiver that
adjusts an amount of the hot-water supply refrigerant, a
hot-water supply expansion valve 43 that reduces a pres-
sure of the hot-water supply refrigerant, and the interme-
diate heat exchanger 23 which exchanges heat between
the air conditioning refrigerant that circulates in the air
conditioning refrigerant circuit 5 and the hot-water supply
refrigerant in a ring-like shape by a refrigerant pipe.
[0039] Explaining the hot-water supply refrigerant cir-
cuit 6 further in details, the hot-water supply heat source
side heat exchanger 44 is connected to be in parallel with
the intermediate heat exchanger 23 by a refrigerant pipe
at a position between the hot-water supply expansion
valve 43 and the hot-water supply compressor 41 of the
hot-water supply refrigerant main circuit 6a. An outlet and
an inlet of the hot-water supply heat source side heat
exchanger 44 are respectively arranged with a third con-
trol valve 49a and a fourth control valve 49c which re-
spectively control a flow rate of the hot-water supply re-
frigerant.
[0040] In the hot-water supply heat source side heat
exchanger 44, notation 44a designates a hot-water sup-
ply refrigerant inlet (first hot-water supply refrigerant inlet)
and notation 44b designates a hot-water supply refriger-
ant outlet (first hot-water supply refrigerant outlet).
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[0041] The third control valve 49a which is included on
a side of the hot-water supply refrigerant inlet 44a of the
hot-water supply heat source side heat exchanger 44 is
hereinafter referred to as the hot-water supply refrigerant
flow rate adjusting valve 49a since the hot-water supply
refrigerant flow rate adjusting valve 49a is used as hot-
water supply refrigerant flow-in amount adjusting means
that adjusts a flow-in amount of the hot-water supply re-
frigerant flowing to the hot-water supply heat source side
heat exchanger 44 in the air conditioning and hot-water
supply system 100 according to the present embodiment
as described later.
[0042] A refrigerant which is suitable for a condition of
use is used from R410a, R134a, HFO1234yf,
HFO1234ze, CO2, and propane for the hot-water supply
refrigerant which circulates in the hot-water supply refrig-
erant circuit 6.
[0043] Next, an explanation will be given of respective
devices included in the hot-water supply refrigerant cir-
cuit 6 described above.
[0044] It is preferable for the hot-water supply com-
pressor 41 that a delivery can be controlled by an inverter
control and a rotational speed is variable from a low
speed to a high speed similar to the air conditioning com-
pressor 21.
[0045] The hot-water supply utilizing side heat ex-
changer 42 which is configured such that s hot-water
supply water heat transfer pipe in which water supplied
to the hot-water supply flow path 9 flows and a hot-water
supply refrigerant heat transfer pipe in which the hot-
water supply refrigerant flows are thermally brought into
contact with each other can be utilized although not illus-
trated.
[0046] The hot-water supply expansion valve 43 can
reduce a pressure of the hot-water supply refrigerant to
a prescribed pressure by adjusting a valve opening de-
gree.
[0047] An outlet and an inlet of the intermediate heat
exchanger 43 of the air conditioning refrigerant circuit 5
respectively include opening/closing valves 35a and 35b.
[0048] Notation 23a of the intermediate heat exchang-
er 23 designates a cooling time air conditioning refriger-
ant inlet (second air conditioning refrigerant inlet) which
becomes an inlet of the air conditioning air refrigerant in
cooling operation, and notation 23b designates a cooling
time air conditioning outlet (second air conditioning re-
frigerant outlet) which becomes an outlet of the air con-
ditioning refrigerant in cooling operation.
[0049] An opening/closing valve 49b is arranged at a
hot-water supply refrigerant inlet (second hot-water sup-
ply refrigerant inlet) 23c which becomes an inlet of the
hot-water supply refrigerant in hot-water supply opera-
tion, and an opening/closing valve 49d is arranged at a
hot-water supply refrigerant outlet (second hot-water
supply refrigerant outlet) 23d which becomes an outlet
of the hot-water supply refrigerant in the intermediate
heat exchanger 23.
[0050] Incidentally, the outlet and the inlet of the air

conditioning refrigerant are reversed in the intermediate
heat exchanger 23 in heating operation in the air condi-
tioning cycle.
[0051] Specifically, the cooling time air conditioning re-
frigerant outlet 23b becomes an inlet of the air condition-
ing refrigerant, and the cooling time air conditioning re-
frigerant inlet 23a becomes an outlet of the air condition-
ing refrigerant in the intermediate heat exchanger 23 in
the heating operation of the air conditioning cycle.
[0052] There is a case where a flow path resistance of
the air conditioning refrigerant flow path of the interme-
diate heat exchanger 23 is larger than a flow path resist-
ance of the air conditioning heat source side heat ex-
changer 24 since it is preferable to construct a flow path
structure and a path configuration such that the hot-water
supply refrigerant which circulates in the hot-water supply
refrigerant circuit 6 can efficiently absorb heat.
[0053] Similarly, there is a case where a flow path re-
sistance of the hot-water supply refrigerant flow path of
the intermediate heat exchanger is larger than a flow path
resistance of the hot-water supply heat source side heat
exchanger 44 since it is preferable to construct a flow
path structure and a path configuration such that the air
conditioning refrigerant which circulates in the air condi-
tioning refrigerant circuit 5 can efficiently radiate heat.
[0054] Therefore, the air conditioning heat source side
heat exchanger 24 and the hot-water supply heat source
side heat exchanger 44 are constructed by a configura-
tion in which the refrigerants (air conditioning refrigerant,
hot-water supply refrigerant) flow more easily than in the
intermediate heat exchanger 23.
[0055] The hot-water supply flow path 9 is a flow path
in which water as a heat carrying medium on a hot-water
supply utilizing side flows, and is a flow path which is
configured by connecting a water side inlet 42a of a hot-
water supply utilizing side heat exchanger 42 and the
water inlet 78 by a hot-water supply pipe 72, and con-
necting a water side outlet 42b of the hot-water supply
utilizing side heat exchanger 42 and a hot-water outlet
79 by a hot-water supply pipe 73. A hot-water supply tank
70 is provided at the hot-water supply pipe 73, and water
supplied from the water inlet 78 is heated by exchanging
heat with the hot-water supply refrigerant at the hot-water
supply utilizing side heat exchanger 42, becomes hot wa-
ter, and thereafter, is stored at the hot-water supply tank
70.
[0056] Hot water stored at the hot-water supply tank
70 is supplied from the hot-water outlet 79 to a hot-water
supply load side (bathtub, lavatory, kitchen etc.). A drain
pipe 71a and a drain valve 71b are installed at a bottom
portion of the hot-water supply tank 70. The drain valve
71b is configured to be ordinarily closed, and opened
based on an instruction from the control device 1a to
thereby discharge hot water stored in the hot-water sup-
ply tank 70 to outside by flowing through the drain pipe
71a. The hot-water supply flow path 9 is installed with a
flow rate sensor (not illustrated) for detecting a flow rate
of water or hot water.
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[0057] The air conditioning and hot-water supply sys-
tem 100 includes plural temperature sensors TH1
through TH23. Specifically, the water side inlet 42a of
the hot-water utilizing side heat exchanger 42 is installed
with the temperature sensor TH2, and the water inlet 78
is installed with the temperature sensor TH1, respective-
ly, in order to measure temperatures of water and hot
water flowing through the hot-water supply flow path 9.
[0058] An inlet of water (heating time water side inlet
28a) of the air conditioning utilizing side heat exchanger
28 in heating operation is installed with the temperature
sensor TH4, an outlet of water (heating time water side
outlet 28b) of the air conditioning utilizing side heat ex-
changer 28 in heating operation is installed with the tem-
perature sensor TH3, and a refrigerant outlet 61b of the
indoor heat exchanger 61 is installed with the tempera-
ture sensor TH5, respectively, in order to measure tem-
peratures of cold water and hot water flowing through the
air conditioning cold/hot water circulating circuit 8. Nota-
tion 61a designates a refrigerant inlet of the indoor heat
exchanger 61.
[0059] A suction port 41a and a delivery port 41b of
the hot-water supply compressor 41 are respectively in-
stalled with temperature sensors TH6 and TH7, and an
outlet of the hot-water supply expansion valve 43 is in-
stalled with the temperature sensor TH8 in order to meas-
ure a temperature of the hot-water supply refrigerant
which flow through the hot-water supply refrigerant circuit
6. The hot-water supply refrigerant outlet 44b of the hot-
water supply heat source side heat exchanger 44 is in-
stalled with the temperature sensor TH9, and the hot-
water supply refrigerant outlet 23d of the intermediate
heat exchanger 23 is installed with the temperature sen-
sor TH10, respectively.
[0060] A suction port 21a and a delivery port 21b of
the air conditioning compressor 21 are respectively in-
stalled with the temperature sensors TH11 and TH12,
the cooling time air conditioning refrigerant inlet 23a of
the intermediate heat exchanger 23 is installed with the
temperature sensor TH13, and the cooling time air con-
ditioning refrigerant outlet 23b is installed with the tem-
perature sensor TH14, respectively, in order to measure
a temperature of the air conditioning refrigerant which
flows through the air conditioning refrigerant circuit 5. An
outlet of the air conditioning expansion valve 27 in cooling
operation is installed with the temperature sensor TH17,
the cooling time air conditioning refrigerant inlet 24a of
the air conditioning heat source side heat exchanger 24
is installed with the temperature sensor TH15, the cooling
time air conditioning refrigerant outlet 24b is installed with
the temperature sensor TH16, and the cooling time air
conditioning refrigerant outlet 28d which becomes an air
conditioning refrigerant outlet of the air conditioning uti-
lizing side heat exchanger 28 in cooling operation is in-
stalled with the temperature sensor TH18, respectively.
Incidentally, notation 28c designates a cooling time air
conditioning refrigerant inlet which becomes an inlet of
the air conditioning refrigerant to the air conditioning uti-

lizing side heat exchanger in cooling operation.
[0061] The air conditioning and hot-water supply sys-
tem 100 according to the present embodiment also in-
cludes the temperature sensor TH19 which measures an
outdoor air temperature, the temperature sensor TH20
which measures an indoor temperature of the residence
60, and the temperature sensor TH21 which measures
a temperature of hot water stored in the hot-water supply
tank 70.
[0062] The air conditioning compressor 21 is installed
with a rotational speed detecting sensor RA which de-
tects a rotational speed, and the hot-water supply com-
pressor 41 is installed with a rotational speed detecting
sensor RH which detects a rotational speed.
[0063] The air conditioning expansion valve 27 is in-
stalled with a valve opening degree detecting sensor PA
which detects a valve opening degree, and the hot-water
supply expansion valve 43 is installed with a valve open-
ing degree detecting sensor PH which detects a valve
opening degree.
[0064] The air conditioning heat source side heat ex-
changer 24 of the air conditioning and hot-water supply
system 100 according to the present embodiment in-
cludes the temperature sensor TH22 as means for meas-
uring a temperature of the air conditioning heat exchang-
er outlet for measuring a temperature of the air condi-
tioning refrigerant at a vicinity of the cooling time air con-
ditioning refrigerant outlet 24b. The vicinity mentioned
here indicates a position in a path through which the air
conditioning refrigerant flows in the air conditioning heat
source side heat exchanger 24 which is nearer to the
cooling time air conditioning refrigerant outlet 24b than
a middle point of the route.
[0065] The temperature of the air conditioning refrig-
erant which is measured by the temperature sensor TH22
is made to be a temperature of the air conditioning heat
exchanger outlet of the air conditioning heat source side
heat exchanger 24.
[0066] Similarly, the hot-water supply heat source side
heat exchanger 44 is installed with the temperature sen-
sor TH23 as means for measuring a temperature of the
hot-water supply heat exchanger outlet for measuring a
temperature of the hot-water supply refrigerant at a vi-
cinity of the hot-water supply refrigerant outlet 44b. The
vicinity mentioned here indicates a position of a path
through which the hot-water supply refrigerant flows in
the hot-water supply heat source side heat exchanger
44 which is nearer to the hot-water supply refrigerant
outlet 44b than a middle point of the route.
[0067] The temperature of the hot-water supply refrig-
erant which is measured by the temperature sensor TH23
is made to be a temperature of the hot-water supply heat
exchanger outlet of the hot-water supply heat source side
heat exchanger 44.
[0068] The control device 1a is configured to be input-
ted with an instruction signal from a remote controller
(not illustrated), and detecting signals from the temper-
ature sensors TH1 through TH23, the rotational speed
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detecting sensors RA and RH, and the valve opening
degree detecting sensors PA and PH. The control device
1a executes a control which is necessary for operating
the air conditioning and hot-water supply system 100 of
operation and stop of the air conditioning compressor 21
and the hot-water supply compressor 41, switching of
the four-way valves 22 and 53, setting of valve opening
degrees of the air conditioning expansion valve 27 and
the hot-water supply expansion valve 43, setting of valve
opening degrees of the air conditioning refrigerant flow
rate adjusting valve 35c, the second control valve 35d,
the hot-water supply refrigerant flow rate adjusting valve
49a, and the fourth control valve 49c, driving and stop of
the air conditioning cold/hot water circulating pump 52,
opening and closing of the opening/closing valves 35a,
35b, 49b, 49d, 54a, and 54b and the like based on the
input signals.
[0069] For example, the air conditioning and hot-water
supply system 100 according to the present embodiment
can carry out "exhaust heat recovery operation" which
carries out cooling operation in the air conditioning cycle
and hot-water supply operation in the hot-water supply
cycle while exchanging heat between the air conditioning
refrigerant which flows through the air conditioning re-
frigerant circuit 5 and the hot-water supply refrigerant
which flows through the hot-water supply refrigerant cir-
cuit 6 via the intermediate heat exchanger 23 .
[0070] Basically, the air conditioning and hot-water
supply system is set to "first operation state" shown in
Fig. 2 in the exhaust recovery operation. That is, the hot-
water supply compressor 41 is operated, the hot-water
supply utilizing side heat exchanger 42 is used as a con-
denser, the hot-water supply heat source side heat ex-
changer 44 is not used, and the intermediate heat ex-
changer 23 is used as an evaporator in the hot-water
supply cycle. On the other hand, the air conditioning com-
pressor 21 is operated, the air conditioning utilizing side
heat exchanger 28 is used as the evaporator, the air con-
ditioning heat source side heat exchanger 24 is not used,
and the intermediate heat exchanger 23 is used as a
condenser in the air conditioning cycle.
[0071] An explanation will be given of flows of refrig-
erants (air conditioning refrigerant, hot-water supply re-
frigerant) and a flow of water (heat carrying medium)
which flows through the air conditioning cold/hot water
circulating circuit 8 in the exhaust heat recovery operation
in reference to Figs. 3 through 5.
[0072] In Figs. 3 through 5, bold arrow marks attached
to the heat exchangers (intermediate heat exchanger 23,
air conditioning utilizing side heat exchanger 28 , air con-
ditioning heat source side heat exchanger 24, hot-water
supply utilizing side heat exchanger 42, hot-water supply
heat source side heat exchanger 44) show flows of heat.
Arrow marks attached to the respective circuits (air con-
ditioning refrigerant circuit 5, hot-water supply refrigerant
circuit 6, air conditioning cold/hot water circulating circuit
8, hot-water supply flow path 9) show directions in which
the refrigerants (air conditioning refrigerants, hot-water

supply refrigerant) or fluids (water, hot water) flow
through the respective circuits. Opening/closing valves
(35a, 35b, 49b, 49d) of white color and the flow rate con-
trol valves (air conditioning refrigerant flow rate adjusting
valve 35c, second control valve 35d, hot-water supply
refrigerant flow rate adjusting valve 49a, fourth control
valve 49c) of white color show states of opening the
valves, and the opening/closing valves of black color and
the flow rate control valves of black color show states of
closing the valves. Circular arcs indicated by bold lines
show flow paths of the refrigerants and the fluids in the
four-way valves (22, 53). In a case where the outdoor
fans (air conditioning outdoor fan 25, hot-water supply
outdoor fan 45) are in white color, the case shows that
the outdoor fans are operating, and in a case where the
outdoor fans are in black color, the case shows that the
outdoor fans are stopping. The heat exchangers (inter-
mediate heat exchanger 23, air conditioning heat source
side heat exchanger 24, hot-water supply heat source
side heat exchanger 44) indicated by broken lines show
the heat exchangers which are not used, that is, the heat
exchangers through which the refrigerants do not flow,
and the heat exchangers indicated by bold lines show
the heat exchangers which are used, that is, the heat
exchangers through which the refrigerants flow.
[0073] When the air conditioning and hot-water supply
system 100 is made to carry out exhaust heat recovery
operation, the control device 1a sets the air conditioning
and hot-water supply system 100 to "first operation state"
as shown in Fig. 3. That is, the control device system 1a
switches the four-way valve 22 such that the high tem-
perature and high pressure gas refrigerant delivered from
the delivery port 21b of the air conditioning compressor
21 flows into the intermediate heat exchanger 23, and
the air conditioning refrigerant which flows through the
air conditioning utilizing side heat exchanger 28 flows
into the suction port 21a of the air conditioning compres-
sor 21.
[0074] The control device 1a closes the air conditioning
refrigerant flow rate adjusting valve 35c and the second
control valve 35d and stops the air conditioning outdoor
fan 25, and closes the hot-water supply refrigerant flow
rate adjusting valve 49a and the fourth control valve 49c
and stops the hot-water supply outdoor fan 45.
[0075] According to the present embodiment, the air
conditioning refrigerant flow rate adjusting valve 35c is
made to function as means for blocking the air condition-
ing refrigerant from the air conditioning heat source side
heat exchanger 24 since the air conditioning refrigerant
is blocked from flowing to the air conditioning heat source
side heat exchanger 24 by closing the air conditioning
refrigerant flow rate adjusting valve 35c. Incidentally, the
air conditioning refrigerant blocking means may be con-
figured to install a blocking valve, not illustrated, at the
cooling time air conditioning refrigerant inlet 24a, other
than the air conditioning refrigerant flow rate adjusting
valve 34c.
[0076] Similarly, according to the present embodiment,
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the hot-water supply refrigerant flow rate adjusting valve
49a is made to function as means for blocking the hot-
water supply refrigerant from the hot-water supply heat
source side heat exchanger 44 since the hot-water sup-
ply refrigerant is blocked from flowing into the hot-water
supply heat source side heat exchanger 44 by closing
the hot-water supply refrigerant flow rate adjusting valve
49a. Incidentally, the hot-water supply refrigerant block-
ing means may be configured to install a blocking valve,
not illustrated, at the hot-water supply refrigerant inlet
44a other than the hot-water supply refrigerant flow rate
adjusting valve 49a.
[0077] The control device 1a opens the opening/clos-
ing valves 35a, 35b, 49b, and 49d.
[0078] Incidentally, although the control device 1a
opens the air conditioning refrigerant flow rate adjusting
valve 35c and the second control valve 35d and operates
the air conditioning outdoor fan 25, and opens the hot-
water supply refrigerant flow rate adjusting valve 49a and
the fourth control valve 49c and operates the hot-water
supply outdoor fan 45 as necessary, details thereof will
be described later.
[0079] The high temperature and high pressure gas
refrigerant delivered from the air conditioning compres-
sor 21 flows into the intermediate heat exchanger 23,
and is condensed to liquefy by radiating heat to the low
temperature hot-water supply refrigerant. The high pres-
sure liquid refrigerant is expanded by reducing the pres-
sure by the air conditioning expansion valve 27 which is
opened at a prescribed opening degree after flowing
through the air conditioning tank 26, becomes a low tem-
perature and low pressure gas-liquid two-phase refriger-
ant, and flows into the air conditioning utilizing side heat
exchanger 28. The gas-liquid two-phase refrigerant
which flows in the air conditioning utilizing side heat ex-
changer 28 is evaporated into the low pressure gas re-
frigerant by absorbing heat from cold water at a relatively
high temperature which flows through the air conditioning
cold/hot water circulating circuit 8, and becomes a low
pressure gas refrigerant. The low pressure gas refriger-
ant flows into the suction port 21a of the air conditioning
air compressor 21 via the four-way valve 22 and becomes
the high temperature and high pressure gas refrigerant
by being compressed again by the air conditioning com-
pressor 21.
[0080] At the air conditioning cold/hot water circulating
circuit 8, cold water which radiates heat to the air condi-
tioning refrigerant which flows through the air condition-
ing utilizing side heat exchanger 28 flows through the air
conditioning cold/hot water pipe 55a by the air condition-
ing cold/hot water circulating pump 52, and flows into the
indoor heat exchanger 61. At the indoor heat exchanger
61, heat is exchanged between cold water in the air con-
ditioning cold/hot water circulating circuit 8 and indoor
high temperature air of the residence 60, and air of the
residence 60 is cooled. That is, the indoor portion of the
residence 60 is cooled. At this occasion, cold water which
flows through the indoor heat exchanger 61 absorbs heat

from air of the indoor portion of the residence 60 to elevate
temperature thereof. The elevated temperature cold wa-
ter flows through the air conditioning cold/hot water pipes
55b and 55c by the air conditioning cold/hot water pump
52, and is cooled again by radiating heat to the air con-
ditioning refrigerant by the air conditioning utilizing side
heat exchanger 28.
[0081] At the hot-water supply refrigerant circuit 6, a
gas refrigerant which becomes the high temperature and
high pressure gas refrigerant by being compressed by
the hot-water supply compressor 41 flows into the hot-
water supply utilizing side heat exchanger 42. The high
temperature and high pressure gas refrigerant which
flows in the hot-water supply utilizing side heat exchanger
42 is condensed to liquefy by radiating heat to water
which flows in the hot-water supply flow path 9. The liq-
uefied high pressure liquid refrigerant becomes a low
temperature and low pressure gas-liquid two-phase re-
frigerant by being expanded by reducing a pressure
thereof by the hot-water supply expansion valve 43 which
is opened at a prescribed opening degree after flowing
through the hot-water supply refrigerant tank 46. The
gas-liquid two-phase refrigerant becomes a low pressure
gas refrigerant by being evaporated by absorbing heat
from the high temperature air conditioning refrigerant
which flows through the intermediate heat exchanger 23
while flowing through the intermediate heat exchanger
23. The low pressure gas refrigerant flows into the suction
port 41a of the hot-water supply compressor 41, and be-
comes a high temperature and high pressure gas refrig-
erant by being compressed again by the hot-water supply
compressor 41.
[0082] At the hot-water supply flow path 9, water which
flows into the water inlet 78 flows into the hot-water supply
pipe 72, and flows into the hot-water supply utilizing side
heat exchanger 42. The water becomes water at a high
temperature (hot water) by absorbing heat from the hot-
water supply refrigerant which flows through the hot-wa-
ter supply refrigerant circuit 6 by the hot-water supply
utilizing side heat exchanger 42. The hot water is stored
at the hot-water supply tank 70 by flowing through the
hot-water supply pipe 73, and is supplied from the hot-
water outlet 79 in accordance with a request of a user.
[0083] In this way, the air conditioning and hot-water
supply system 100 is set to "first operation state" in the
exhaust heat recovery operation. The heat which is re-
covered by the air conditioning refrigerant that flows
through the air conditioning refrigerant circuit 5 from the
indoor portion of the residence 60 is absorbed by the hot-
water supply refrigerant that flows through the hot-water
supply refrigerant circuit 6 via the intermediate heat ex-
changer 23, and thereafter, transferred to water that flows
through the hot-water supply pipe 72 via the hot-water
supply utilizing side heat exchanger 42. The heat which
is recovered from the indoor portion of the residence 60
can be utilized as a source of heating water which flows
through the hot-water supply pipe 72.
[0084] However, the heat amount which is radiated at
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the intermediate heat exchanger 23 and the air condi-
tioning heat source side heat exchanger 24 by the air
conditioning refrigerant which flows through the air con-
ditioning refrigerant circuit 5 (hereinafter, referred to as
air conditioning heat radiating amount) is a heat amount
which is recovered by the indoor heat exchanger 61 from
the indoor portion of the residence 60. Therefore, the
heat amount is determined by a temperature which is set
by a user as the indoor temperature of the residence 60
or the outdoor air temperature.
[0085] On the other hand, the heat amount which is
needed for boiling water that flows through the hot-water
supply pipe 72 (hereinafter, referred to as hot-water sup-
ply heat absorbing amount) is determined by a temper-
ature set by a user as a temperature of hot water stored
in the hot-water supply tank 70 or a temperature of water
supplied from the water inlet 78. Therefore, there is a
case where the air conditioning heat radiating amount
and the hot-water supply heat absorbing amount do not
coincide with other.
[0086] For example, in a case where the air condition-
ing heat radiating amount is larger than the hot-water
supply heat absorbing amount (air conditioning heat gen-
erating amount > hot-water supply heat absorbing
amount) as in a case where a cooling load is high in the
air conditioning cycle, when all of the air conditioning re-
frigerant which flows through the air conditioning refrig-
erant circuit 5 flows through the intermediate heat ex-
changer 23, a heat amount which is supplied to water
that flows through the hot-water supply pipe 72 via the
hot-water supply refrigerant that flows through the hot-
water supply refrigerant circuit 6 becomes excessive.
Therefore, in a case where the air conditioning heat ra-
diating amount is larger than the hot-water supply heat
absorbing amount, it is in accordance with the invention
to construct a configuration in which the air conditioning
and hot-water supply system 100 is controlled such that
the air conditioning refrigerant which flows through the
air conditioning refrigerant circuit 5 is distributed to the
intermediate heat exchanger 23 and the air conditioning
heat source side heat exchanger 24, and a heat amount
which the air conditioning refrigerant radiates at the in-
termediate heat exchanger 23 becomes equal to the hot-
water heat absorbing amount.
[0087] Hence, in a case where the air conditioning ra-
diating heat amount is larger than the hot-water absorb-
ing heat amount when the exhaust heat recovery oper-
ation is carried out, the control device 1a sets the air
conditioning and hot-water supply system 100 to "second
operation state" shown in Fig. 2 such that the air condi-
tioning heat source side heat exchanger 24 is used as a
condenser.
[0088] Specifically, the control device 1a opens the air
conditioning refrigerant flow rate adjusting valve 35c and
the second control valve 35d and operates the air con-
ditioning outdoor fan 25 as shown in Fig. 4. The control
device 1a closes the hot-water supply refrigerant flow
rate adjusting valve 49a and the fourth control valve 49c

and stops the hot-water supply outdoor fan 45.
[0089] When the air conditioning and hot-water supply
system 100 is set to "second operation state", the high
temperature and high pressure gas refrigerant which is
delivered from the delivery port 21b of the air conditioning
compressor 21 flows into the intermediate heat exchang-
er 23 and the air conditioning heat source side heat ex-
changer 24 via the four-way valve 22 in the air condition-
ing refrigerant circuit 5. The high temperature and high
pressure gas refrigerant which flows in the intermediate
heat exchanger 23 is condensed to liquefy by radiating
heat to the hot-water supply refrigerant in the intermedi-
ate heat exchanger 23. On the other hand, the high tem-
perature and high pressure gas refrigerant which flows
into the air conditioning heat source side heat exchanger
24 is condensed to liquefy by radiating heat to the atmos-
phere. The high pressure liquid refrigerant which has
been liquefied in the intermediate heat exchanger 23 and
the air conditioning heat source side heat exchanger 24
flows into the air conditioning refrigerant tank 26, there-
after, reduces its pressure by the air conditioning expan-
sion valve 27 which is opened at a prescribed opening
degree, expanded, becomes a low temperature and low
pressure gas-liquid two-phase refrigerant, and flows into
the air conditioning utilizing side heat exchanger 28. The
gas-liquid two-phase refrigerant which flows in the air
conditioning utilizing side heat exchanger 28 is evapo-
rated by absorbing heat from cold water at a relatively
high temperature which flows through the air conditioning
cold/hot water circulating circuit 8, and becomes the low
pressure gas refrigerant. The low pressure gas refriger-
ant flows into the suction port 21a of the air conditioning
compressor 21 via the four-way valve 22, and becomes
the high temperature and high pressure gas refrigerant
by being compressed again by the air conditioning com-
pressor 21.
[0090] On the other hand, in the hot-water supply re-
frigerant circuit 6, the high temperature and high pressure
gas refrigerant which is delivered from the delivery port
41b of the hot-water supply compressor 41 flows into the
hot-water supply utilizing side heat exchanger 42. The
high temperature and high pressure gas refrigerant which
flows in the hot-water supply utilizing side heat exchanger
42 is condensed to liquefy by radiating heat to water
which flows in the hot-water supply flow path 9. The liq-
uefied high pressure liquid refrigerant flows into the hot-
water supply refrigerant tank 46, thereafter, reduces its
pressure by the hot-water supply expansion valve 43
which is opened at a prescribed opening degree, expand-
ed, and becomes a low temperature and low pressure
gas-liquid two-phase refrigerant. The gas-liquid two-
phase refrigerant is evaporated by absorbing heat from
the high temperature air conditioning refrigerant which
flows in the intermediate heat exchanger 23 while flowing
in the intermediate heat exchanger 23, and becomes a
low pressure gas refrigerant. The low pressure gas re-
frigerant flows into the suction port 41a of the hot-water
supply compressor 41, and becomes the high tempera-
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ture and high pressure gas refrigerant by being com-
pressed again by the hot-water supply compressor 41.
[0091] In this way, in the case where the air condition-
ing heat radiating amount is larger than the hot-water
supply heat absorbing amount, when the exhaust heat
recovery operation is carried out, the control device 1a
opens the air conditioning refrigerant flow rate adjusting
valve 35c and the second control valve 35d and operates
the air conditioning outdoor fan 25, and radiates a portion
of the air conditioning heat radiating amount to the at-
mosphere by the air conditioning heat source side heat
exchanger 24. Thereby, it is avoided that a heat amount
which is supplied to water that flows through the hot-
water supply pipe 72 becomes excessive.
[0092] Here, a condensation temperature "Tca" of the
air conditioning refrigerant circuit 5 needs to be higher
than an outdoor air temperature "Tao" since heat needs
to be radiated to outdoor air. On the other hand, the con-
densation temperature "Tca" of the air conditioning re-
frigerant circuit 5 needs to be higher than an evaporation
temperature "Tee" of the hot-water supply refrigerant cir-
cuit 6 since in the exhaust heat recovery operation, heat
is absorbed and radiated by exchanging heat by the hot-
water supply refrigerant which flows through the hot-wa-
ter supply refrigerant circuit 6 and the air conditioning
refrigerant which flows through the air conditioning re-
frigerant circuit 5 in the intermediate heat exchanger 23.
That is, in the exhaust heat recovery operation, a heat
radiating amount (air conditioning heat radiating amount)
of the air conditioning refrigerant circuit 5 becomes defi-
cient unless conditions of "Tca > Tao" and "Tca > Tee"
are satisfied at the air conditioning heat source side heat
exchanger 24 and the intermediate heat exchanger 23.
[0093] For example, there are pointed out a case
where the heat radiating heat amount becomes deficient
at the air conditioning heat source side heat exchanger
24 since "Tca ≈ Tao" owing to "Tao << Tee", a case where
heat absorbing and radiating amounts becomes deficient
at the intermediate heat exchanger 23 since "Tca ≈ Tee"
owing to "Tao << Tee" etc.
[0094] At this occasion, radiating heat is deficient or
heat cannot be radiated in the air conditioning refrigerant,
and the air conditioning refrigerant having a high dryness
flows out from the intermediate heat exchanger 23 or the
air conditioning heat source side heat exchanger 24. A
specific weight of the air conditioning refrigerant having
the high dryness is large, and therefore, when the air
conditioning refrigerant passes to the air conditioning ex-
pansion valve 27, a flow speed of the air conditioning
refrigerant becomes extremely high. As a result thereof,
there poses a problem that an operation of a total of the
air conditioning and hot-water supply system 100 is made
to be unstable by bringing about a phenomenon of block-
ing the flow by increasing a flow resistance.
[0095] Hence, in a case where the air conditioning heat
radiating amount is larger than the hot-water supply heat
absorbing amount, the control device 1a adjusts a valve
opening degree of the air conditioning refrigerant flow

rate adjusting valve 35c such that the gas refrigerant
flows through the air conditioning heat source side heat
exchanger 24 by a flow rate by which all of the high tem-
perature and high pressure gas refrigerant which flows
into the air conditioning heat source side heat exchanger
24 is liquefied.
[0096] The control device 1a adjusts the valve opening
degree of the air conditioning refrigerant flow rate adjust-
ing valve 35c based on a temperature of the air condi-
tioning refrigerant at the air conditioning heat source side
heat exchanger 24.
[0097] Specifically, the control device 1a adjusts the
valve opening degree of the air conditioning refrigerant
flow rate adjusting valve 35c such that a temperature
(temperature of air conditioning heat exchanger outlet)
of the air conditioning refrigerant which is to be calculated
based on data that is received from the temperature sen-
sor TH22 that is installed at the air conditioning heat
source side heat exchanger 24 (vicinity of cooling time
air conditioning refrigerant outlet 24b) becomes a previ-
ously calculated condensation temperature (target con-
densation temperature) of the air conditioning refrigerant
circuit 5.
[0098] The occurrence of the phenomenon of blocking
the flow can be prevented by the configuration by pre-
venting an increase in the flow resistance that is brought
about by a deficiency in the heat radiating amount of the
air conditioning heat source side heat exchanger 24.
[0099] On the other hand, in a case where the hot-
water supply heat absorbing amount is larger than the
air conditioning heat radiating amount (hot-water supply
heat absorbing amount > air conditioning heat radiating
amount), even when all of the air conditioning refrigerant
which flows through the air conditioning refrigerant circuit
5 flows to the intermediate heat exchanger 23, a heat
amount which is supplied to water that flows through the
hot-water supply pipe 72 via the hot-water supply refrig-
erant that flows through the hot-water supply refrigerant
circuit 6 becomes deficient. Therefore, in a case where
the hot-water supply heat absorbing amount is larger
than the air conditioning heat radiating amount, it is pref-
erable to construct a configuration in which the air con-
ditioning and hot-water supply system 100 is controlled
such that all of the air conditioning refrigerant that flows
through the air conditioning refrigerant circuit 5 flows to
the intermediate heat exchanger 23, and all of the heat
amount included in the air conditioning refrigerant is ra-
diated by the intermediate heat exchanger 23.
[0100] Therefore, the control device 1a sets the air con-
ditioning and hot-water supply system 100 to "third op-
eration state" shown in Fig. 2 such that the hot-water
supply heat source side heat exchanger 44 is used as
the evaporator in a case where the hot-water supply heat
absorbing amount is larger than the air conditioning heat
radiating amount.
[0101] Specifically, the control device 1a closes the air
conditioning refrigerant flow rate adjusting valve 35c and
the second control valve 35d and stops the air condition-
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ing outdoor fan 25 as shown in Fig. 5. The control device
1a opens the hot-water supply refrigerant flow rate ad-
justing valve 49a and the fourth control valve 49c and
operates the hot-water supply outdoor fan 45.
[0102] When the air conditioning and hot-water supply
system 100 is set to "third operation state" , the high tem-
perature and high pressure gas refrigerant which is de-
livered from the delivery port 21b of the air conditioning
compressor 21 flows into the intermediate heat exchang-
er 23 via the four-way valve 22 in the air conditioning
refrigerant circuit 5. The high temperature and high pres-
sure gas refrigerant which flows in the intermediate heat
exchanger 23 is condensed to liquefy by radiating heat
to the hot-water supply refrigerant in the intermediate
heat exchanger 23. The high pressure liquid refrigerant
which is liquefied at the intermediate heat exchanger 23
flows into the air conditioning refrigerant tank 26, there-
after, reduces its pressure by the air conditioning expan-
sion valve 27 that is opened at a prescribed opening de-
gree, expanded, becomes a low temperature and low
pressure gas-liquid two-phase refrigerant, and flows into
the air conditioning utilizing side heat exchanger 28. The
gas-liquid two-phase refrigerant which flows in the air
conditioning utilizing side heat exchanger 28 becomes a
low pressure gas refrigerant by being evaporated by ab-
sorbing heat from cold water at a relatively high temper-
ature which flows through the air conditioning cold/hot
water circulating circuit 8. The low pressure gas refriger-
ant flows into the suction port 21a of the air conditioning
compressor 21 via the four-way valve 22, and becomes
the high temperature and high pressure gas refrigerant
by being compressed again by the air conditioning com-
pressor 21.
[0103] On the other hand, the high temperature and
high pressure gas refrigerant which is delivered from the
delivery port 41b of the hot-water supply compressor 41
flows into the hot-water supply utilizing side heat ex-
changer 42 in the hot-water supply refrigerant circuit 6.
The high temperature and high pressure gas refrigerant
which flows in the hot-water supply utilizing side heat
exchanger 42 is condensed to liquefy by radiating heat
to water which flows in the hot-water flow path 9. The
liquefied high pressure liquid refrigerant flows into the
hot-water supply refrigerant tank 46, thereafter, reduces
its pressure by the hot-water supply expansion valve 43
which is opened at a prescribed opening degree, expand-
ed, and becomes the low temperature and low pressure
gas-liquid two-phase refrigerant. A portion of the gas-
liquid two-phase refrigerant is evaporated by absorbing
heat from the high temperature air conditioning refriger-
ant which flows in the intermediate heat exchanger 23
while flowing in the intermediate heat exchanger 23, and
becomes a low pressure gas refrigerant. The low pres-
sure gas refrigerant flows into the suction port 41a of the
hot-water supply compressor 41, and becomes the high
temperature and high pressure gas refrigerant by being
compressed again by the hot-water supply compressor
41.

[0104] The low temperature and low pressure gas-liq-
uid two-phase refrigerant which reduces its pressure by
the hot-water supply expansion valve 43, is expanded,
and does not flow into the intermediate heat exchanger
23 flows into the hot-water supply heat source side heat
exchanger 44, is evaporated by absorbing heat from the
atmosphere at a relatively high temperature that is blown
by the hot-water supply outdoor fan 45, becomes the low
pressure gas refrigerant, flows into the suction port 41a
of the hot-water supply compressor 41, and becomes the
high temperature and high pressure gas refrigerant by
being compressed again by the hot-water supply com-
pressor 41.
[0105] In this way, in the case where the hot-water sup-
ply heat absorbing amount is larger than the air condi-
tioning heat radiating amount, a portion of the hot-water
supply refrigerant which flows through the hot-water sup-
ply refrigerant circuit 6 is evaporated by absorbing heat
at the hot-water supply heat source side heat exchanger
44. As described above, the hot-water supply heat source
side heat exchanger 44 is configured such that the hot-
water supply refrigerant flows more easily than in the
intermediate heat exchanger 23. Therefore, a large
amount of the hot-water supply refrigerant flows into the
hot-water supply heat source side heat exchanger 44.
An amount of heat exchanged between the air condition-
ing refrigerant and the hot-water supply refrigerant at the
intermediate heat exchanger 23 becomes smaller than
a desired heat amount.
[0106] Hence, in the case where the hot-water supply
heat absorbing amount is larger than the air conditioning
heat radiating amount, the control device 1a adjusts the
valve opening degree of the hot-water supply refrigerant
flow rate adjusting valve 49a such that the gas refrigerant
flows through the hot-water supply heat source side heat
exchanger 44 by a flow rate by which all of the high tem-
perature and high pressure gas refrigerant which flows
into the hot-water supply heat source side heat exchang-
er 44 is evaporated.
[0107] The control device 1a adjusts the valve opening
degree of the hot-water supply refrigerant flow rate ad-
justing valve 49a based on a temperature of the hot-water
supply refrigerant in the hot-water supply heat source
side heat exchanger 44.
[0108] Specifically, the control device 1a adjusts the
valve opening degree of the hot-water supply refrigerant
flow rate adjusting valve 49a such that a temperature
(hot-water supply heat exchanger outlet temperature) of
the hot-water supply refrigerant which is to be calculated
based on data received from the temperature sensor
TH23 that is included in the hot-water supply heat source
side heat exchanger 44 becomes an evaporation tem-
perature (target evaporation temperature) at the hot-wa-
ter supply refrigerant circuit 6 which is previously calcu-
lated.
[0109] A desired heat amount can be exchanged be-
tween the air conditioning refrigerant and the hot-water
supply refrigerant at the intermediate heat exchanger 23.
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[0110] An explanation will be given of a procedure
when the control device 1a makes the air conditioning
and hot-water supply system 100 carry out the exhaust
the heat recovery operation in reference to Fig. 6 (perti-
nently in reference to Figs. 1 through 5).
[0111] The control device 1a is configured to start the
exhaust heat recovery operation of the air conditioning
and hot-water supply system 100 when for example, the
control device 1a receives an instruction signal from a
remote controller (not illustrated) operated by a user. For
example, when a user enters the indoor portion of the
residence 60 and starts cooling operation (cooling oper-
ation of air conditioning cycle) of an air conditioner, not
illustrated, by operating a remote controller, the control
device 1a is configured to start the exhaust heat recovery
operation when hot-water supply operation is carried out
by the hot-water supply cycle.
[0112] Or, when the hot-water supply operation by the
hot-water supply cycle is started by an operation of a
user in a case where the cooling operation is carried out
by the air conditioning cycle, the control device 1a is con-
figured to start the exhaust heat recovery operation.
[0113] Otherwise, for example, there may be con-
structed a configuration in which the control device 1a
automatically starts the exhaust heat recovery operation
of the air conditioning and hot-water supply system 100
at previously set prescribed time based on a previously
built-in operation program.
[0114] When the exhaust heat recovery operation is
started, the control device 1a closes the air conditioning
refrigerant flow rate adjusting valve 35c, the second con-
trol valve 35d, the hot-water supply refrigerant flow rate
adjusting valve 49a, and the fourth control valve 49c (step
S1), thereafter, carries out various data receiving
processing (step S2). Specifically, the control device 1a
receives data indicating a target hot water temperature
(boiling temperature), a target hot water amount (flow
rate), and a water temperature (water supply tempera-
ture) of water supplied from the water inlet 78 in the hot-
water supply cycle. The control device 1a receives data
indicating a target temperature (set room temperature),
a target wind amount, and an indoor temperature in the
air conditioning cycle.
[0115] The data indicating the target hot water temper-
ature and the target hot water amount of the hot-water
supply cycle is data inputted to the control device 1a from
a remote controller (not illustrated) operated by a user,
and the data indicating the water supply temperature is
data inputted from the temperature sensor TH1.
[0116] The data indicating the target temperature and
the target wind amount of the air conditioning cycle is
data inputted from the remote controller operated by the
user to the control device 1a, and the data indicating the
indoor temperature is data inputted from the temperature
sensor TH20.
[0117] The control device 1a executes a calculating
processing based on the various data received at step
S2 (step S3). Specifically, the control device 1a calcu-

lates a target hot-water supply capability "Qh", a target
rotational speed of the hot-water supply compressor 41,
a target delivery temperature "Td" of the hot-water supply
compressor 41, and an input "Whcomp" of the hot-water
supply compressor 41 in the hot-water supply cycle.
[0118] The control device 1a calculates a target air
conditioning capability "Qh", a target rotational speed of
the air conditioning compressor 21, a target evaporation
temperature "Te" of the air conditioning refrigerant, and
an input "Wccomp" of the air conditioning compressor 41
in the air conditioning cycle.
[0119] The control device 1a calculates the hot-water
supply heat absorbing amount from a difference between
the target hot-water supply capability "Qh" and the input
"Wccomp" of the hot-water supply compressor 41 of the
hot-water supply cycle, and calculates the air condition-
ing heat radiating amount from a sum of the target air
conditioning capability "Qc" and the input "Wccomp" of
the air conditioning compressor 21 of the air conditioning
cycle (step S4).
[0120] The control device 1a compares the hot-water
supply heat absorbing amount and the air conditioning
heat radiating amount calculated at step S4 (step S5),
and determines whether the hot-water supply heat ab-
sorbing amount and the air conditioning heat radiating
amount are equal. The control device 1a determines that
the hot-water supply heat absorbing amount and the air
conditioning heat radiating amount are equal, when a
difference between the hot-water supply heat absorbing
amount and the air conditioning heat radiating amount
falls within a previously set range at step S5.
[0121] When the hot-water supply heat absorbing
amount and the air conditioning heat radiating amount
are equal (step S5 → Yes), the control device 1a sets
the air conditioning and hot-water supply system 100 to
"first operation state", and executes the exhaust heat re-
covery operation (step S6).
[0122] That is, "first operation state" according to the
present embodiment is a state of the air conditioning and
hot-water supply system 100 when the exhaust heat re-
covery operation is carried out in a case where the hot-
water supply heat absorbing amount and the air condi-
tioning heat radiating amount are equal.
[0123] An explanation will be given of a procedure that
the control device 1a carries out the exhaust heat recov-
ery operation by setting the air conditioning and hot-water
supply system 100 to "first operation state" in reference
to Fig. 7.
[0124] The control device 1a opens all of the open-
ing/closing valves 35a, 35b, 49b, and 49d which are ar-
ranged at outputs and inputs of the intermediate heat
exchanger 23 (cooling time air conditioning refrigerant
inlet 23a, cooling time air conditioning refrigerant outlet
23b, hot-water supply refrigerant inlet 23c, hot-water re-
frigerant output 23d) of the intermediate heat exchanger
23 (step 5601). The control device 1a closes the hot-
water supply refrigerant flow rate adjusting valve 49a and
the fourth control valve 49c arranged at the outlet and
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the inlet of the hot-water supply heat source side heat
exchanger 44 (hot-water supply refrigerant inlet 44a, hot-
water supply refrigerant outlet 44b) and stops the hot-
water supply outdoor fan 45 (step S602). The control
device 1a closes the air conditioning refrigerant flow rate
adjusting valve 35c and the second control valve 35d
arranged at the outlet and the inlet of the air conditioning
heat source heat exchanger 24 (cooling time air condi-
tioning refrigerant inlet 24a, cooling time air conditioning
refrigerant outlet 24b) and stops the air conditioning out-
door fan 25 (step 5603).
[0125] That is, the control device 1a sets the air con-
ditioning and hot-water supply system 100 to carry out
the cooling operation and the hot-water supply operation
by using only the intermediate heat exchanger 23 as
shown in Fig. 3 since the hot-water supply heat absorbing
amount and the air conditioning heat radiating amount
are equal.
[0126] The control device 1a operates the hot-water
supply cycle and the air conditioning cycle in accordance
with a result of the calculation at step S3 of Fig. 6. Spe-
cifically, the control device 1a operates the hot-water sup-
ply compressor 41 at the target rotational speed calcu-
lated at step S3 of Fig. 6 in the hot-water supply cycle,
and sets the valve opening degree of the hot-water supply
expansion valve 43 such that the delivery temperature
of the hot-water supply refrigerant in the hot-water supply
cycle becomes the target delivery temperature "Td" (step
5604).
[0127] For example, there may be constructed a con-
figuration in which a map showing a relationship between
the target delivery temperature and the valve opening
degree of the hot-water supply expansion valve 43 is
previously determined, and the control device 1a sets
the valve opening degree of the hot-water supply expan-
sion valve 43 by referring to the map based on the cal-
culated target delivery temperature "Td".
[0128] The control device 1a operates the air condi-
tioning compressor 21 at the target rotational speed cal-
culated at step S3 of Fig. 6, sets the valve opening degree
of the air conditioning expansion valve 27 such that the
evaporation temperature of the air conditioning refriger-
ator in the air conditioning cycle becomes the target evap-
oration temperature "Te" (step S605), and the operation
returns.
[0129] For example, there may be constructed a con-
figuration in which a map showing a relationship between
the target evaporation temperature and the valve open-
ing degree of the air conditioning expansion valve 27 is
previously determined, and the control device 1a sets
the valve opening degree of the air conditioning expan-
sion valve 27 by referring to the map based on the cal-
culated target evaporation temperature "Te".
[0130] In this way, the control device 1a carries out the
exhaust heat recovery operation by setting the air con-
ditioning and hot-water supply system 100 to "first oper-
ation state" in a case where the hot-water supply heat
absorbing amount and the air conditioning heat radiating

amount are equal.
[0131] When the operation returns from the procedure
of carrying out the exhaust heat recovery operation by
setting the air conditioning and hot-water supply system
100 to "first operation state" as shown in the flowchart of
Fig. 7, the control device 1a returns the procedure to step
S2 of Fig. 6 (step S6 → step S2), and continues the ex-
haust heat recovery operation.
[0132] The explanation will be returned to step S5 of
Fig. 6. When the hot-water supply heat absorbing amount
and the air conditioning heat radiating amount are not
equal (step S5 → No), the control device 1a compares
magnitudes of the hot-water supply heat absorbing
amount and the air conditioning heat radiating amount
(step S7), sets the air conditioning and hot-water supply
system 100 to "second operation state) " when the hot-
water supply heat absorbing amount is less than the air
conditioning heat radiating amount (step S7 → Yes), and
executes the exhaust heat recovery operation (step S8).
[0133] That is, the "second operation state" is a state
of the air conditioning and hot-water supply system 100
when the exhaust heat recovery operation is carried out
in a case where the hot-water supply heat absorbing
amount is less than the air conditioning heat radiating
amount.
[0134] An explanation will be given of a procedure in
which the control device 1a carries out the exhaust heat
recovery operation by setting the air conditioning and hot-
water supply system 100 to "second operation state" in
reference to Fig. 8.
[0135] The control device 1a opens all of the open-
ing/closing valves 35a, 35b, 49b, and 49d which are ar-
ranged at outlets and inlets (cooling time air conditioning
refrigerant inlet 23a, cooling time air conditioning refrig-
erant outlet 23b, hot-water supply refrigerant inlet 23c,
hot-water supply refrigerant outlet 23d) of the intermedi-
ate heat exchanger 23 (step S801). The control device
1a closes the hot-water supply refrigerant flow rate ad-
justing valve 49a and the fourth control valve 49c which
are arranged at the outlet and the inlet (hot-water supply
refrigerant inlet 44a, hot-water supply refrigerant outlet
44b) of the hot-water supply heat source side heat ex-
changer 44, and stops the hot-water supply outdoor fan
45 (step S802). The control device 1a opens the air con-
ditioning refrigerant flow rate adjusting valve 35c and the
second control valve 35d which are arranged at the outlet
and the inlet (cooling time air conditioning refrigerant inlet
24a, cooling time air conditioning refrigerant outlet 24b)
of the air conditioning heat source side heat exchanger
24 (step 5803).
[0136] That is, the control device 1a sets the air con-
ditioning and hot-water supply system 100 such that the
cooling operation and the hot-water supply operation are
carried out while radiating the heat amount in corre-
spondence with a difference between the air conditioning
heat radiating amount and the hot-water supply heat ab-
sorbing amount to the atmosphere by the air conditioning
heat source side heat exchanger 24 as shown in Fig. 4
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since the air conditioning radiating heat amount is larger
than the hot-water supply absorbing heat amount.
[0137] Thereafter, the control device 1a carries out the
receiving processing of respective data (step S804). Spe-
cifically, the control device 1a receives data of the hot-
water supply heat absorbing amount and the air condi-
tioning heat radiating amount which are calculated at step
S4 of Fig. 6, and data indicating the outdoor air temper-
ature inputted from the temperature sensor TH19. The
control device 1a calculates the target evaporation tem-
perature "Te" of the hot-water supply refrigerant in the
hot-water supply cycle, and the target condensation tem-
perature "Tc" of the air conditioning refrigerant in the air
conditioning cycle based on the received respective data
(step S805).
[0138] The control device 1a operates the hot-water
supply cycle and the air conditioning cycle in accordance
with a result of the calculation at step S805.
[0139] Specifically, the control device 1a operates the
hot-water supply compressor 41 at the target rotational
speed in the hot-water supply cycle, and sets the valve
opening degree of the hot-water supply expansion valve
43 such that the evaporation temperature of the hot-water
supply refrigerant in the hot-water supply cycle becomes
the target evaporation temperature "Te".
[0140] The control device 1a operates the air condi-
tioning compressor 21 at the target rotational speed in
the air conditioning cycle, sets the rotational speed of the
air conditioning outdoor fan 25, and sets the valve open-
ing degree of the air conditioning expansion valve 27
such that the condensation temperature of the air condi-
tioning refrigerant becomes the target condensation tem-
perature "Tc" in the air conditioning cycle (step 5806).
[0141] For example, there may be constructed a con-
figuration in which a map showing a relationship between
the target evaporation temperature and the valve open-
ing degree of the hot-water supply expansion valve 43
is previously determined, and the control device 1a sets
the valve opening degree of the hot-water supply expan-
sion valve 43 by referring to the map based on the cal-
culated target evaporation temperature "Te".
[0142] There may be constructed a configuration in
which a map showing a relationship among the target
condensation temperature, the valve opening degree of
the air conditioning expansion valve 27, and the rotational
speed of the air conditioning outdoor fan 25 is previously
determined, and the control device 1a sets the rotational
speed of the air conditioning outdoor fan 25 and the valve
opening degree of the air conditioning expansion valve
27 by referring to the map based on the calculated target
condensation temperature "Tc".
[0143] The control device 1a calculates the tempera-
ture of the air conditioning heat exchanger outlet of the
air conditioning heat source side heat exchanger 24
based on data which is received from the temperature
sensor TH22 (step 5807).
[0144] The control device 1a sets the valve opening
degree of the air conditioning refrigerant flow rate adjust-

ing valve 35c such that the temperature of the air condi-
tioning heat exchanger outlet of the air conditioning heat
source side heat exchanger 24 becomes the calculated
target condensation temperature "Tc" (step S808). In this
way, the control device 1a adjusts an amount of the air
conditioning refrigerant which flows into the air condition-
ing heat source side heat exchanger 24 by setting the
valve opening degree of the air conditioning refrigerant
flow rate adjusting valve 35c.
[0145] The control device 1a determines whether the
evaporation temperature of the hot-water supply refrig-
erant in the hot-water supply cycle becomes the target
evaporation temperature "Te" (step S809). In a case
where the evaporation temperature of the hot-water sup-
ply refrigerant in the hot-water supply cycle becomes "Te"
(step S809 → Yes), the control device 1a determines
whether the condensation temperature of the air condi-
tioning refrigerant in the air conditioning cycle becomes
the target condensation temperature "Tc" (step S810).
In a case where the condensation temperature of the air
conditioning refrigerant in the air conditioning cycle be-
comes the target condensation temperature "Tc" (step
S810 → Yes), when the operation of the hot-water supply
cycle achieves the target hot-water supply capability "Qh"
and the operation of the air conditioning cycle achieves
the target air conditioning capability "Qc" (step S811 →
Yes), the control device 1a finishes the procedure of car-
rying out the exhaust heat recovery operation in the sec-
ond operation state and the operation returns. However,
when the operation of the hot-water supply cycle does
not achieve the target hot-water supply capability "Qh"
or the operation of the air conditioning cycle does not
achieve the target air conditioning capability "Qc" (step
S811 → No), the control device 1a returns the procedure
to step S806.
[0146] In a case where the condensation temperature
of the air conditioning refrigerant in the air conditioning
cycle does not become the target condensation temper-
ature "Tc" (step S810 → No), the control device 1a sets
the valve opening degrees of the air conditioning refrig-
erant flow rate adjusting valve 35c and the second control
valve 35d (step 812), and returns the procedure to step
S806. Specifically, the control device 1a closes the air
conditioning refrigerant flow rate adjusting valve 35c and
the second control valve 35d by small amounts at step
S812. The control device 1a returns the procedure to
step 806, and executes the following procedure.
[0147] On the other hand, in a case where the evapo-
ration temperature of the hot-water refrigerant in the hot-
water supply cycle does not become the target evapora-
tion temperature "Te" (step S809 → No), the control de-
vice 1a returns the procedure to step S806, and adjusts
the valve opening degree of the hot-water supply expan-
sion valve 43 such that the evaporation temperature of
the hot-water supply refrigerant in the hot-water supply
cycle becomes the target evaporation temperature "Te".
[0148] As shown in the flowchart of Fig. 8, when the
control device 1a returns from the procedure of carrying
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out the exhaust heat recovery operation by setting the
air conditioning and hot-water supply system 100 to "sec-
ond operation state", the control device 1a returns the
procedure to step S2 of Fig. 6 (step S8 → step S2), and
continues the exhaust heat recovery operation.
[0149] In a case where the air conditioning heat radi-
ating amount is larger than the hot-water supply heat
absorbing amount in this way, the control device 1a car-
ries out the exhaust heat recovery operation by setting
the air conditioning and hot-water supply system 100 to
"second operation state".
[0150] In this case, the control device 1a adjusts the
valve opening degree of the air conditioning refrigerant
flow rate adjusting valve 35c such that the temperature
of the air conditioning heat exchanger outlet at the vicinity
of the cooling time air conditioning refrigerant outlet 24b
of the air conditioning heat source side heat exchanger
24 becomes the calculated condensation temperature
(target condensation temperature "Tc"). An increase in
the flow resistance which is brought about by a deficiency
in a heat radiating amount of the air conditioning heat
source side heat exchanger 24 can be prevented and an
occurrence of a phenomenon of blocking the flow can be
prevented by the configuration.
[0151] The explanation will be returned to step S7 of
Fig. 6. When the hot-water supply heat absorbing amount
is larger than the air conditioning heat radiating amount
(step S7 → No), the control device 1a executes the ex-
haust heat recovery operation by setting the air condi-
tioning and hot-water supply system 100 to "third oper-
ation state" (step S9). That is, the "third operation state"
is a state of the air conditioning and hot-water supply
system 100 when the exhaust heat recovery operation
is carried out in the case where the hot-water supply heat
absorbing amount is larger than the air conditioning heat
radiating amount.
[0152] An explanation will be given of a procedure in
which the control device 1a carries out the exhaust heat
recovery operation by setting the air conditioning and hot-
water supply system 100 to "third operation state" in ref-
erence to Fig. 9.
[0153] The control device 1a opens all of the open-
ing/closing valves 35a, 35b, 49b, and 49d which are ar-
ranged at the outlets and the inlets (cooling time air con-
ditioning refrigerant inlet 23a, cooling time air condition-
ing refrigerant outlet 23b, hot-water supply refrigerant in-
let 23c, and hot-water supply refrigerant outlet 23d of the
intermediate heat exchanger 23 (step S901). The control
device 1a opens the hot-water supply refrigerant flow rate
adjusting valve 49a and the fourth control valve 49c which
are arranged at the outlet and the inlet (hot-water supply
refrigerant inlet 44a, hot-water supply refrigerant outlet
44b) of the hot-water supply heat source side heat ex-
changer 44 (step S902). The control device 1a closes
the air conditioning refrigerant flow rate adjusting valve
35c and the second control valve 35d which are arranged
at the outlet and the inlet (cooling time air conditioning
refrigerant inlet 24a, cooling time air conditioning refrig-

erant outlet 24b of the air conditioning heat source side
heat exchanger 24 and stops the air conditioning outdoor
fan 25 (step S903).
[0154] That is, the control device 1a sets the air con-
ditioning and hot-water supply system 100 such that the
cooling operation and the hot-water supply operation are
carried out while absorbing a heat amount in correspond-
ence with a difference between the hot-water supply heat
absorbing amount and the air conditioning heat radiating
amount from the atmosphere at the hot-water supply heat
source side heat exchanger 44 as shown in Fig. 5 since
the hot-water supply heat absorbing amount is larger
than the air conditioning heat radiating amount.
[0155] Thereafter, the control device 1a carries out a
processing of receiving respective data (step S904). Spe-
cifically, the control device 1a receives data of the hot-
water supply heat absorbing amount and the air condi-
tioning heat radiating amount which are calculated at step
S4 of Fig. 6, and data indicating an outdoor air temper-
ature inputted from the temperature sensor TH19. The
control device 1a calculates the target evaporation tem-
perature "Te" of the hot-water supply refrigerant in the
hot-water supply refrigerant cycle and the target conden-
sation temperature "Tc" of the air conditioning refrigerant
in the air conditioning cycle based on the received re-
spective data (step S905).
[0156] The control device 1a operates the hot-water
supply cycle and the air conditioning cycle in accordance
with a result of the calculation at step S905.
[0157] Specifically, the control device 1a operates the
air conditioning compressor 21 at the target rotational
speed in the air conditioning cycle, and sets the valve
opening degree of the air conditioning expansion valve
27 such that the condensation temperature of the air con-
ditioning refrigerant in the air conditioning cycle becomes
the target condensation temperature "Tc".
[0158] The control device 1a operates the hot-water
supply compressor 41 at the target rotational speed in
the hot-water supply cycle, sets the rotational speed of
the hot-water supply outdoor fan 45 such that the evap-
oration temperature of the hot-water supply refrigerant
in the hot-water supply cycle becomes the target evap-
oration temperature "Te" , and sets the valve opening
degree of the hot-water supply expansion valve 43 (step
S906).
[0159] For example, there may be constructed a con-
figuration in which a map showing a relationship between
the target condensation temperature and the valve open-
ing degree of the air conditioning expansion valve 27 is
previously determined, and the control device 1a sets
the valve opening degree of the air conditioning expan-
sion valve 27 by referring to the map based on the cal-
culated condensation temperature "Tc".
[0160] There may be constructed a configuration in
which a map showing a relationship among the target
evaporation temperature, the valve opening degree of
the hot-water supply expansion valve 43, and the rota-
tional speed of the hot-water supply outdoor fan 45 is
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previously determined, and the control device 1a sets
the rotational speed of the hot-water supply outdoor fan
45 and the valve opening degree of the hot-water supply
expansion valve 43 by referring to the map based on the
calculated evaporation temperature "Te".
[0161] The control device 1a calculates the tempera-
ture of the hot-water supply heat exchanger outlet of the
hot-water supply heat source side heat exchanger 44
based on data received from the temperature sensor
TH23 (step 5907).
[0162] The control device 1a sets the valve opening
degree of the hot-water supply refrigerant flow rate ad-
justing valve 49a such that the temperature of the hot-
water supply heat exchanger outlet of the hot-water sup-
ply heat source side heat exchanger 44 becomes the
calculated target evaporation temperature "Te" (step
S908). In this way, the control device 1a adjusts an
amount of the hot-water supply refrigerant flowing into
the hot-water supply heat source side heat exchanger
44 by setting the valve opening degree of the hot-water
supply refrigerant flow rate adjusting valve 49a.
[0163] The control device 1a determines whether the
condensation temperature of the air conditioning refrig-
erant in the air conditioning cycle becomes the target
condensation temperature "Tc" (step S909). In a case
where the condensation temperature of the air condition-
ing refrigerant in the air conditioning cycle becomes the
target condensation temperature "Tc" (step S909 →
Yes), the control device 1a determines whether the evap-
oration temperature of the hot-water supply refrigerant
in the hot-water supply cycle becomes the target evap-
oration temperature "Te" (step S910). In a case where
the evaporation temperature of the hot-water supply re-
frigerant in the hot-water supply cycle becomes the target
evaporation temperature "Te" (step S910 → Yes), when
the operation of the hot-water supply cycle achieves the
target hot-water supply capability "Qh" , and the opera-
tion of the air conditioning cycle achieves the target air
conditioning capability "Qc" (step S911 → Yes), the con-
trol device 1a finishes the procedure of carrying out the
exhaust heat recovery operation in the third operation
state and the operation returns. However, when the op-
eration of the hot-water cycle does not achieve the target
hot-water supply capability "Qh" or the operation of the
air conditioning cycle does not achieve the target air con-
ditioning capability "Qc" (step S911 → No), the control
device 1a returns the procedure to step S906.
[0164] In a case where the evaporation temperature
of the hot-water supply refrigerant in the hot-water supply
cycle does not become the target evaporation tempera-
ture "Te" (step S910 → No), the control device 1a sets
the valve opening degrees of the hot-water supply refrig-
erant flow rate adjusting valve 49a and the fourth control
valve 49c (step S912), and returns the procedure to step
S906. Specifically, the control device 1a closes the hot-
water supply refrigerant flow rate adjusting valve 49a and
the fourth control valve 49c by small amounts at step
S912. The control device 1a returns the procedure to

step S906, and executes the following procedure.
[0165] When the control device 1a returns from the pro-
cedure of setting the air conditioning and hot-water sup-
ply system 100 to "third operation state" and carrying out
the exhaust heat recovery operation as shown in the flow-
chart of Fig. 9, the control device 1a returns the procedure
to step S2 of Fig. 6 (step S9 → step S2), and continues
the exhaust heat recovery operation.
[0166] On the other hand, in a case where the target
condensation temperature "Tc" is not achieved in the air
conditioning cycle (step S909 → No), the control device
1a returns the procedure to step S906, and adjusts the
valve opening degree of the air conditioning expansion
valve 27 such that the target condensation temperature
"Tc" is achieved.
[0167] In a case where the hot-water supply heat ab-
sorbing amount is larger than the air conditioning heat
radiating amount in this way, the control device 1a carries
out the exhaust heat recovery operation by setting the
air conditioning and hot-water supply system 100 to "third
operation state".
[0168] In this case, the control device 1a adjusts the
valve opening degree of the hot-water supply refrigerant
flow rate adjusting valve 49a such that the temperature
at a vicinity of the hot-water supply refrigerant outlet 44b
of the hot-water supply heat source side heat exchanger
44 becomes the previously calculated evaporation tem-
perature (target evaporation temperature). All of the hot-
water supply refrigerant can be evaporated at the inter-
mediate heat exchanger 23 and the hot-water supply
heat source side heat exchanger 44 by the configuration,
and a desired heat amount can be exchanged between
the air conditioning refrigerant and the hot water supply
refrigerant at the intermediate heat exchanger 23.
[0169] As described above, in the air conditioning and
hot-water supply system 100 according to the present
embodiment, the air conditioning refrigerant flow rate ad-
justing valve 35c is arranged on a side of the cooling time
air conditioning refrigerant inlet 24a of the air conditioning
heat source side heat exchanger 24 which is arranged
in parallel with the intermediate heat exchanger 23. In a
case where the exhaust heat recovery operation is car-
ried out in the cooling operation, the control device 1a
sets the valve opening degree of the air conditioning re-
frigerant flow rate adjusting valve 35c in accordance with
the temperature of the air conditioning heat exchanger
outlet at the vicinity of the cooling time air conditioning
refrigerant outlet 24b of the air conditioning heat source
side heat exchanger 24.
[0170] The flow rate of the air conditioning refrigerant
which flows in the air conditioning heat source side heat
exchanger 24 can be adjusted when the exhaust heat
recovery operation is carried out in the case where the
air conditioning heat radiating amount is larger than the
hot-water supply heat absorbing amount by the configu-
ration. The air conditioning refrigerant can sufficiently be
cooled at the air conditioning heat source side heat ex-
changer 24, and all of the air conditioning refrigerant
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which flows in the air conditioning heat source side heat
exchanger 24 can be condensed. In other words, an ex-
cessive increase in the flow resistance which is brought
about by a deficiency in the heat radiating amount of the
air conditioning heat source side heat exchanger 24 can
be prevented, and the occurrence of the phenomenon of
blocking the flow can be prevented.
[0171] On the other hand, when the exhaust heat re-
covery operation is carried out in the case where the hot-
water supply heat absorbing amount is larger than the
air conditioning heat radiating amount, the control device
1a makes the hot-water supply refrigerant flow to the hot-
water supply heat source side heat exchanger 44 by
opening the hot-water supply refrigerant flow rate adjust-
ing valve 49a and vaporize the hot-water supply refrig-
erant by heat of the atmosphere. At this occasion, the
control device 1a sets the valve opening degree of the
hot-water supply refrigerant flow rate adjusting valve 49a
based on the temperature of the hot-water supply heat
exchanger outlet at the hot-water supply refrigerant outlet
44b of the hot-water supply heat source side heat ex-
changer 44.
[0172] The hot-water supply refrigerant which flows
through the hot-water supply refrigerant circuit 6 can be
distributed to the intermediate heat exchanger 23 and
the hot-water supply heat source side heat exchanger
44 based on the target evaporation temperature in the
hot-water supply cycle when the exhaust heat recovery
operation is carried out in the case where the hot-water
supply heat absorbing amount is larger than the air con-
ditioning heat radiating amount by the configuration. All
of the hot-water supply refrigerant can be evaporated by
the intermediate heat exchanger 23 and the hot-water
supply heat source side heat exchanger 44, and a desired
heat amount can be exchanged between the air condi-
tioning refrigerant and the hot-water supply refrigerant at
the intermediate heat exchanger 23.
[0173] The air conditioning and hot-water supply sys-
tem 100 according to the present embodiment is con-
structed by a configuration of including the air condition-
ing refrigerant flow rate adjusting valve 35c on a side of
the cooling time air conditioning refrigerant inlet 24a of
the air conditioning heat source side heat exchanger 24
and including the hot-water supply refrigerant flow rate
adjusting valve 49a on a side of the hot-water supply
refrigerant inlet 44a of the hot-water supply heat source
side heat exchanger 44. This is because the flow path
resistance of the intermediate heat exchanger 23 against
the air conditioning refrigerant is larger than the flow path
resistance of the air conditioning heat source side heat
exchanger 24 against the air conditioning refrigerant, and
the flow path resistance of the intermediate heat ex-
changer 23 against the hot-water supply refrigerant is
larger than the flow path resistance of the hot-water sup-
ply heat source side heat exchanger 44 against the hot-
water supply refrigerant as described above.
[0174] Therefore, there may be constructed a config-
uration in which an air conditioning refrigerant flow rate

adjusting valve 35a1 which can adjust the flow rate is
arranged in place of the opening and closing valve 35a
(refer to Fig. 1) which is arranged at the cooling time air
conditioning refrigerant inlet 23a of the intermediate heat
exchanger 23, and arranging a hot-water supply refrig-
erant flow rate adjusting valve 49b1 which can adjust the
flow rate in place of the opening/closing valve 49b (refer
to Fig. 1) which is arranged at the hot-water supply re-
frigerant inlet 23c of the intermediate heat exchanger 23
as shown in Fig. 10, in a case where the flow path resist-
ance of the intermediate heat exchanger 23 against the
air conditioning refrigerant is smaller than the flow path
resistance of the air conditioning heat source side heat
exchanger 24 against the air conditioning refrigerant, and
the flow path resistance of the intermediate heat ex-
changer 23 against the hot-water supply refrigerant is
smaller than the flow path resistance of the hot-water
supply heat source side heat exchanger 44 against the
hot-water supply refrigerant.
[0175] In the case of the configuration, it is in accord-
ance with the invention to construct a configuration of
including air conditioning heat exchanger outlet temper-
ature measuring means (temperature sensor TH24)
which measures a temperature of the air conditioning
refrigerant at a vicinity of the cooling time air conditioning
refrigerant outlet 23b of the intermediate heat exchanger
23, and hot-water supply heat exchanger outlet temper-
ature measuring means (temperature sensor TH25)
which measures a temperature of the hot-water supply
refrigerant at a vicinity of the hot-water supply refrigerant
outlet 23d of the intermediate heat exchanger 23.
[0176] The temperature of the air conditioning refrig-
erant which is measured by the temperature sensor TH24
is made to be the temperature of the air conditioning heat
exchanger outlet of the intermediate heat exchanger 23,
and the temperature of the hot-water supply refrigerant
which is measured by the temperature sensor TH25 is
made to be the temperature of the hot-water supply heat
exchanger outlet of the intermediate heat exchanger 23.
[0177] In the case of the configuration, there maybe
constructed a configuration which does not include the
temperature sensor TH22 of the air conditioning heat
source side heat exchanger 24, and the temperature sen-
sor TH23 of the hot-water supply heat source side heat
exchanger 44.
[0178] The air conditioning refrigerant flow rate adjust-
ing valve 35c which is arranged at the cooling time air
conditioning refrigerant inlet 24a of the air conditioning
heat source side heat exchanger 24 may be a control
valve (expansion valve) which is not a flow rate adjusting
valve. The hot-water refrigerant flow rate adjusting valve
49a which is arranged at the hot-water supply refrigerant
inlet 44a of the hot-water supply heat source side heat
exchanger 44 may be a control valve (expansion valve)
which is not a flow rate adjusting valve.
[0179] The control device 1a carries out the exhaust
heat recovery operation by setting the air conditioning
and hot-water supply system 100 to "second operation
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state" in accordance with the procedure shown in Fig. 8
when the exhaust heat recovery operation is carried out
in the case where the air conditioning heat radiating
amount is larger than the hot-water supply heat absorb-
ing amount.
[0180] At this occasion, the control device 1a calcu-
lates the temperature of the hot-water supply heat ex-
changer outlet of the intermediate heat exchanger 23
based on data received from the temperature sensor
TH24 in place of the temperature of the air conditioning
heat exchanger outlet of the air conditioning heat source
side heat exchanger 24 at step S807. The control device
1a sets the valve opening degree of the air conditioning
refrigerant flow rate adjusting valve 35a1 such that the
temperature of the air conditioning heat exchanger outlet
of the intermediate heat exchanger 23 becomes the cal-
culated condensation temperature "Tc" at step S808.
[0181] Thereby, the air conditioning refrigerant can be
made to flow to the intermediate heat exchanger 23 which
has a small flow path resistance against the air condi-
tioning refrigerant by a preferable flow rate, and the oc-
currence of the phenomenon of blocking the flow can be
prevented by preventing an increase in the flow resist-
ance.
[0182] When the exhaust heat recovery operation is
carried out in the case where the hot-water supply heat
absorbing amount is larger than the air conditioning heat
radiating amount, the control device 1a carries out the
exhaust heat recovery operation by setting the air con-
ditioning and hot-water supply system 100 to "third op-
eration state" in accordance with the procedure shown
in Fig. 9.
[0183] At this occasion, the control device 1a calcu-
lates the temperature of the hot-water supply heat ex-
changer outlet of the intermediate heat exchanger 23
based on data received from the temperature sensor
TH25 in place of the temperature of the hot-water supply
heat exchanger outlet of the hot-water supply heat source
side heat exchanger 44 at step S907. The control device
1a sets the valve opening degree of the hot-water supply
refrigerant flow rate adjusting valve 49b1 such that the
temperature of the hot-water supply heat exchanger out-
let of the intermediate heat exchanger 23 becomes the
calculated target evaporation temperature "Te" at step
S908.
[0184] Thereby, the hot-water supply refrigerant can
be made to flow to the intermediate heat exchanger 23
which has the small flow path resistance against the hot-
water supply refrigerant at a preferable flow rate. All of
the hot-water supply refrigerant can be evaporated at the
intermediate heat exchanger 23 and the hot-water supply
heat source side heat exchanger 44 , and a desired heat
amount can be exchanged between the air conditioning
refrigerant and the hot-water supply refrigerant at the in-
termediate heat exchanger 23.

List of Reference Signs

[0185]

1a control device
5 air conditioning refrigerant circuit
6 hot-water supply refrigerant circuit
23 intermediate heat exchanger
23a cooling time air conditioning refrigerant inlet
(second air conditioning refrigerant inlet)
23b cooling time air conditioning refrigerant outlet
(second air conditioning refrigerant outlet)
23c hot-water supply refrigerant inlet (second hot-
water supply refrigerant inlet)
23d hot-water supply refrigerant outlet (second hot-
water supply refrigerant outlet)
24 air conditioning heat source side heat exchanger
24a cooling time air conditioning refrigerant inlet (first
air conditioning refrigerant inlet)
24b cooling time air conditioning refrigerant outlet
(first air conditioning refrigerant outlet)
35c air conditioning refrigerant flow rate adjusting
valve (air conditioning refrigerant flow-in amount ad-
justing means, air conditioning refrigerant blocking
means)
35a1 air conditioning refrigerant flow rate adjusting
valve (air conditioning refrigerant flow-in amount ad-
justing means)
44 hot-water supply heat source side heat exchanger
44a hot-water supply refrigerant inlet (first hot-water
supply refrigerant inlet)
44b hot-water supply refrigerant outlet (first hot-wa-
ter supply refrigerant outlet)
49a hot-water supply refrigerant flow rate adjusting
valve (hot-water refrigerant flow-in amount adjusting
means, hot-water supply refrigerant blocking
means)
49b1 hot-water supply refrigerant flow rate adjusting
means (hot-water supply refrigerant flow-in amount
adjusting means)
100 air conditioning and hot-water supply system
TH22, TH24 temperature sensors (air conditioning
heat exchanger outlet temperature measuring
means)
TH23, TH25 temperature sensors (hot-water supply
heat exchanger outlet temperature measuring
means)

Claims

1. An air conditioning and hot-water supply system
(100) comprising:

an air conditioning refrigerant circuit (5) config-
uring an air conditioning cycle by circulating an
air conditioning refrigerant, a hot-water supply
refrigerant circuit (6) configuring a hot-water
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supply cycle by circulating a hot-water supply
refrigerant, and a control device (1 a);
an intermediate heat exchanger (23) connected
in parallel with an air conditioning heat source
side heat exchanger (24) for exchanging heat
between the air conditioning refrigerant and the
atmosphere in the air conditioning refrigerant
circuit (5), and
connected in parallel with a hot-water supply
heat source side heat exchanger (44) for ex-
changing heat between the hot-water supply re-
frigerant and the atmosphere in the hot-water
supply refrigerant circuit (6) for exchanging heat
between the air conditioning refrigerant and the
hot-water supply refrigerant;
an air conditioning refrigerant flow-in amount ad-
justing means configured to adjust an amount of
the air conditioning refrigerant flowing into the
air conditioning heat source side heat exchang-
er (24) or the intermediate heat exchanger (23)
in a cooling operation by the air conditioning cy-
cle; and
a means configured to measure temperature of
an air conditioning heat exchanger outlet of one
of the air conditioning heat source side heat ex-
changer (24) and the intermediate heat ex-
changer (23) at which the amount of the air con-
ditioning refrigerant flowing into the air condi-
tioning heat source side heat exchanger (24) or
the intermediate heat exchanger (23) is adjusted
in the cooling operation;

characterized in that
the control device (1 a) calculates an air conditioning
heat radiating amount in the air conditioning refrig-
erant circuit (5), a hot-water supply heat absorbing
amount in the hot-water supply refrigerant circuit (6),
a target condensation temperature at the air condi-
tioning refrigerant circuit (5), and a target evapora-
tion temperature at the hot-water supply refrigerant
circuit (6) in a case where the cooling operation by
the air conditioning cycle and a hot-water supply op-
eration by the hot-water supply cycle are simultane-
ously executed; and
when the air conditioning heat radiating amount is
larger than the hot-water supply heat absorbing
amount, the hot-water supply refrigerant is blocked
from flowing into the hot-water supply heat source
side heat exchanger (44) by hot-water supply refrig-
erant blocking means, and the amount of the hot-
water supply refrigerant blocking means, and the
amount of the air conditioning refrigerant flowing into
the air conditioning heat source side heat exchanger
(24) or the intermediate heat exchanger (23) is ad-
justed by controlling the air conditioning refrigerant
flow-in amount adjusting means based on the tem-
perature of air conditioning heat exchanger outlet.

2. The air conditioning and hot-water supply system
(100) according to claim 1, wherein the control de-
vice (1 a) adjusts the amount of the air conditioning
refrigerant flowing into the air conditioning heat
source side heat exchanger (24) or the intermediate
heat exchanger (23) such that the temperature of
the air conditioning heat exchanger outlet becomes
the target condensation temperature.

3. The air conditioning and hot-water supply system
(100) according to claim 1, wherein the air condition-
ing refrigerant flow-in amount adjusting means is an
air conditioning flow rate adjusting valve;
wherein as a configuration of a case where a flow
path resistance of the air conditioning heat source
side heat exchanger (24) against the air conditioning
refrigerant is smaller than a flow path resistance of
the intermediate heat exchanger (23) against the air
conditioning refrigerant, the air conditioning refriger-
ant flow rate adjusting valve is included at a first air
conditioning refrigerant inlet (24a) which becomes
an inlet of the air conditioning refrigerant to the air
conditioning heat source side heat exchanger (24)
in the cooling operation, and the means for measur-
ing the temperature of the air conditioning heat ex-
changer outlet is included at a vicinity of a first air
conditioning refrigerant outlet which becomes an
outlet of the air conditioning refrigerant from the air
conditioning heat source side heat exchanger (24)
in the cooling operation; and
wherein the control device (1 a) adjusts the amount
of the air conditioning refrigerant flowing to the air
conditioning heat source side heat exchanger (24)
by adjusting a valve opening degree of the air con-
ditioning refrigerant flow rate adjusting valve.

4. The air conditioning and hot-water supply system
(100) according to claim 2, wherein the air condition-
ing refrigerant flow-in amount adjusting means is an
air conditioning flow rate adjusting valve;
wherein as a configuration of a case where a flow
path resistance of the air conditioning heat source
side heat exchanger (24) against the air conditioning
refrigerant is smaller than a flow path resistance of
the intermediate heat exchanger (23) against the air
conditioning refrigerant, the air conditioning refriger-
ant flow rate adjusting valve is included at a first air
conditioning refrigerant inlet (24a) which becomes
an inlet of the air conditioning refrigerant to the air
conditioning heat source side heat exchanger (24)
in the cooling operation, and the means for measur-
ing the temperature of the air conditioning heat ex-
changer outlet is included at a vicinity of a first air
conditioning refrigerant outlet (24b) which becomes
an outlet of the air conditioning refrigerant from the
air conditioning heat source side heat exchanger
(24) in the cooling operation; and wherein the control
device (1a) adjusts the amount of the air conditioning
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refrigerant flowing to the air conditioning heat source
side heat exchanger (24) by adjusting a valve open-
ing degree of the air conditioning refrigerant flow rate
adjusting valve.

5. The air conditioning and hot-water supply system
(100) according to claim 1, wherein the air condition-
ing refrigerant flow-in amount adjusting means is an
air conditioning refrigerant flow rate adjusting valve;
wherein as a configuration of a case where a flow
path resistance of the intermediate heat exchanger
(23) against the air conditioning refrigerant is smaller
than a flow path resistance of the air conditioning
heat source side heat exchanger (24) against the air
conditioning refrigerant, the air conditioning refriger-
ant flow rate adjusting valve is included at a second
air conditioning refrigerant inlet (23a) which be-
comes an inlet of the air conditioning refrigerant to
the intermediate heat exchanger (23) in the cooling
operation, and the means for measuring the temper-
ature of the heat exchanger outlet is included at a
vicinity of a second air conditioning refrigerant outlet
(23b) which becomes an outlet of the air conditioning
refrigerant from the intermediate heat exchanger
(23) in the cooling operation; and
wherein the control device (1 a) adjusts the amount
of the air conditioning refrigerant flowing to the inter-
mediate heat exchanger (23) by adjusting a valve
opening degree of the air conditioning refrigerant
flow rate adjusting valve.

6. The air conditioning and hot-water supply system
(100) according to claim 2, wherein the air condition-
ing refrigerant flow-in amount adjusting means is an
air conditioning refrigerant flow rate adjusting valve;
wherein as a configuration of a case where a flow
path resistance of the intermediate heat exchanger
(23) against the air conditioning refrigerant is smaller
than a flow path resistance of the air conditioning
heat source side heat exchanger (24) against the air
conditioning refrigerant, the air conditioning refriger-
ant flow rate adjusting valve is included at a second
air conditioning refrigerant inlet (23a) which be-
comes an inlet of the air conditioning refrigerant to
the intermediate heat exchanger (23) in the cooling
operation, and the means for measuring the temper-
ature of the heat exchanger outlet is included at a
vicinity of a second air conditioning refrigerant outlet
(23b) which becomes an outlet of the air conditioning
refrigerant from the intermediate heat exchanger
(23) in the cooling operation; and
wherein the control device (1 a) adjusts the amount
of the air conditioning refrigerant flowing to the inter-
mediate heat exchanger (23) by adjusting a valve
opening degree of the air conditioning refrigerant
flow rate adjusting valve.

7. The air conditioning and hot-water supply system

(100) according to any one of Claim 1 through Claim
6, further comprising:

a hot-water supply refrigerant flow-in amount
adjusting means for adjusting an amount of the
hot-water supply heat source side heat ex-
changer (44) or the intermediate heat exchanger
(23) in a hot-water supply operation by the hot-
water supply cycle; and
a means for measuring a temperature of a hot-
water supply heat exchanger outlet for measur-
ing a temperature of a hot-water supply heat ex-
changer outlet (44b) of one of the hot-water sup-
ply heat source side heat exchanger (44) and
the intermediate heat exchanger (23) at which
an amount of the hot-water supply refrigerant
flowing to the hot-water supply heat source side
heat exchanger (44) or the intermediate heat ex-
change is adjusted in the hot-water supply op-
eration, wherein the control device (1 a) blocks
the air conditioning refrigerant from flowing to
the air conditioning heat source side heat ex-
changer (24) by air conditioning refrigerant
blocking means, and adjusts an amount of the
hot-water supply refrigerant flowing to the hot-
water supply heat exchanger or the intermediate
heat exchanger (23) by controlling the hot-water
refrigerant flow-in amount adjusting means
based on the temperature of the hot-water heat
exchanger outlet when the hot-water heat ab-
sorbing amount is larger than the air conditioning
heat radiating amount in a case where the cool-
ing operation by the air conditioning cycle and
the hot-water supply operation by the hot-water
supply cycle are simultaneously executed.

8. The air conditioning and hot-water supply system
(100) according to claim 7, wherein the control de-
vice (1 a) adjusts the amount of the hot-water supply
refrigerant flowing into the hot-water supply heat
source side heat exchanger (44) or the intermediate
heat exchanger (23) such that the temperature of
the hot-water supply heat exchanger outlet becomes
the target evaporation temperature.

9. The air conditioning and hot-water supply system
(100) according to claim 7, wherein the hot-water
supply refrigerant flow-in amount adjusting means
is a hot-water supply refrigerant flow rate adjusting
valve;
wherein as a configuration in a case where a flow
resistance of the hot-water supply heat source side
heat exchanger (44) against the hot-water supply
refrigerant is smaller than a flow path resistance of
the intermediate heat exchanger (23) against the
hot-water supply refrigerant, the hot-water supply re-
frigerant flow rate adjusting valve is included at a first
hot-water supply refrigerant inlet (44a) which be-
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comes an inlet of the hot-water supply refrigerant to
the hot-water heat source side heat exchanger in the
hot-water supply operation, and the means for meas-
uring the temperature of the hot-water supply heat
exchanger outlet is included at a vicinity of a first hot-
water supply refrigerant outlet (44b) which becomes
an outlet of the hot-water supply refrigerant from the
hot-water supply heat source side heat exchanger
(44) in the hot-water supply operation, and wherein
the control device (1a) adjusts an amount of the hot-
water supply refrigerant flowing into the hot-water
supply heat source side heat exchanger (44) by ad-
justing a valve opening degree of the hot-water sup-
ply refrigerant flow rate adjusting valve.

10. The air conditioning and hot-water supply system
(100) according to claim 8, wherein the hot-water
supply refrigerant flow-in amount adjusting means
is a hot-water supply refrigerant flow rate adjusting
valve,
wherein as a configuration in a case where a flow
resistance of the hot-water supply heat source side
heat exchanger (44) against the hot-water supply
refrigerant is smaller than a flow path resistance of
the intermediate heat exchanger (23) against the
hot-water supply refrigerant, the hot-water supply re-
frigerant flow rate adjusting valve is included at a first
hot-water supply refrigerant inlet (44a) which be-
comes an inlet of the hot-water supply refrigerant to
the hot-water supply heat source side heat exchang-
er (44) in the hot-water supply operation, and means
for measuring the temperature of the hot-water sup-
ply heat exchanger outlet is included at a vicinity of
a first hot-water supply refrigerant outlet which be-
comes an outlet of the hot-water supply refrigerant
from the hot-water supply heat source side heat ex-
changer (44) in the hot-water supply operation, and
wherein the control device (1a) adjusts an amount
of the hot-water supply refrigerant flowing into the
hot-water supply heat source side heat exchanger
(44) by adjusting a valve opening degree of the hot-
water supply refrigerant flow rate adjusting valve.

11. The air conditioning and hot-water supply system
(100) according to claim 7, wherein the hot-water
supply refrigerant flow-in amount adjusting means
is a hot-water supply refrigerant flow rate adjusting
valve, wherein as a configuration of a case where a
flow path resistance of the intermediate heat ex-
changer (23) against the hot-water supply refrigerant
is smaller than a flow path resistance of the hot-water
supply heat source side heat exchanger (44) against
the hot-water supply refrigerant, the hot-water refrig-
erant flow rate adjusting valve is included at a second
hot-water supply refrigerant outlet which becomes
an inlet of the hot-water supply refrigerant to the in-
termediate heat exchanger (23) in the hot-water op-
eration, and the means for measuring the tempera-

ture of the hot-water supply heat exchanger outlet is
included at a vicinity of a second hot-water supply
refrigerant outlet which becomes an outlet of the hot-
water supply refrigerant from the intermediate heat
exchanger (23) in the hot-water operation, and
wherein the control device (1 a) adjusts an amount
of the hot-water supply refrigerant flowing to the in-
termediate heat exchanger (23) by adjusting a valve
opening degree of the hot-water supply refrigerant
flow rate adjusting valve.

12. The air conditioning and hot-water supply system
(100) according to claim 8, wherein the hot-water
supply refrigerant flow-in amount adjusting means
is a hot-water supply refrigerant flow rate adjusting
valve, wherein as a configuration of a case where a
flow path resistance of the intermediate heat ex-
changer (23) against the hot-water supply refrigerant
is smaller than a flow path resistance of the hot-water
supply heat source side heat exchanger (44) against
the hot-water supply refrigerant, the hot-water refrig-
erant flow rate adjusting valve is included at a second
hot-water supply refrigerant outlet which becomes
an inlet of the hot-water supply refrigerant to the in-
termediate heat exchanger (23) in the hot-water sup-
ply operation, and the means for measuring the tem-
perature of the hot-water exchanger outlet is includ-
ed at a vicinity of a second hot-water supply refrig-
erant outlet which becomes an outlet of the hot-water
supply refrigerant from the intermediate heat ex-
changer (23) in the hot-water supply operation, and
wherein the control device (1 a) adjusts an amount
of the hot-water supply refrigerant flowing to the in-
termediate heat exchanger (23) by adjusting a valve
opening degree of the hot-water refrigerant flow rate
adjusting valve.

13. A control method of an air conditioning and hot-water
supply system (100) which is a control method of an
air conditioning and hot-water supply system, the air
conditioning and hot-water supply system compris-
ing:

an air conditioning refrigerant circuit (5) config-
uring an air conditioning cycle by circulating an
air conditioning refrigerant, a hot-water supply
refrigerant circuit (6) configuring a hot-water
supply cycle by circulating a hot-water refriger-
ant, and a control device (1a);
an intermediate heat exchanger (23) connected
in parallel with an air conditioning heat source
side heat exchanger (24) for exchanging heat
between the air conditioning refrigerant and the
atmosphere in the air conditioning refrigerant
circuit (5), and
connected in parallel with a hot-water supply
heat source side heat exchanger (44) for ex-
changing heat between the hot-water supply re-
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frigerant and the atmosphere in the hot-water
supply refrigerant circuit (6) for exchanging heat
between the air conditioning refrigerant and the
hot-water supply refrigerant;
an air conditioning refrigerant flow-in amount ad-
justing means configured to adjust an amount
of the air conditioning refrigerant flowing into the
air conditioning heat source side heat exchang-
er (24) or the intermediate heat exchanger (23)
in a cooling operation by the air conditioning cy-
cle; and
a means configured to measure a temperature
of an air conditioning heat exchanger outlet of
one of the air conditioning heat source side heat
exchanger (24) and the intermediate heat ex-
changer (23) for adjusting an amount of the air
conditioning refrigerant flowing into the air con-
ditioning heat source side heat exchanger (24)
or the intermediate heat exchanger (23) in the
cooling operation,
characterized in that
in a case where the control device (1 a) simul-
taneously executes the cooling operation by the
air conditioning cycle and a hot-water supply op-
eration by the hot-water supply cycle,
the control a step of calculating an air condition-
ing heat radiating amount in the air conditioning
refrigerant circuit (5) and a hot-water supply heat
absorbing amount in the hot-water supply refrig-
erant circuit (6);
a step of comparing the air conditioning heat ra-
diating amount and the hot-water supply heat
absorbing amount;
a step of blocking the hot-water amount supply
refrigerant from flowing to the hot-water supply
heat source side heat exchanger (44) by hot-
water supply refrigerant blocking means when
the air conditioning heat radiating amount is larg-
er than the hot-water supply heat absorbing
amount; and
a step of adjusting an amount of the air condi-
tioning refrigerant flowing to the air conditioning
heat source side heat exchanger (24) or the in-
termediate heat exchanger (23) by controlling
the air conditioning refrigerant flow-in amount
adjusting means based on a temperature of the
air conditioning heat exchanger outlet when the
air conditioning heat radiating amount is larger
than the hot-water supply heat absorbing
amount.

Patentansprüche

1. Klimatisierungs- und Warmwasserzufuhrsystem
(100), das umfasst:

einen Klimatisierungskältemittelkreislauf (5),

der einen Klimatisierungszyklus durch das Zir-
kulieren eines Klimatisierungskältemittels kon-
figuriert, einen Warmwasserzufuhrkältemittel-
kreislauf (6), der einen Warmwasserzufuhrzyk-
lus durch das Zirkulieren eines Warmwasserzu-
fuhrkältemittels konfiguriert, und eine Steuer-
vorrichtung (1a);
einen Zwischenwärmetauscher (23), der mit ei-
nem Wärmetauscher (24) auf der Seite einer Kli-
matisierungswärmequelle zum Austauschen
von Wärme zwischen dem Klimatisierungskäl-
temittel und der Atmosphäre in dem Klimatisie-
rungskältemittelkreislauf (5) parallelgeschaltet
ist und der mit einem Wärmetauscher (44) auf
der Seite der Warmwasserzufuhrwärmequelle
zum Austauschen von Wärme zwischen dem
Warmwasserzufuhrkältemittel und der Atmos-
phäre in dem Warmwasserzufuhrkältemittel-
kreislauf (6) parallelgeschaltet ist, zum Austau-
schen von Wärme zwischen dem Klimatisie-
rungskältemittel und dem Warmwasserzufuhr-
kältemittel;
Klimatisierungskältemittel-Einströmmengen-
einstellmittel, die konfiguriert sind, eine Menge
des Klimatisierungskältemittels, die bei einer
Kühloperation in den Wärmetauscher (24) auf
der Seite der Klimatisierungswärmequelle oder
den Zwischenwärmetauscher (23) durch den
Klimatisierungszyklus strömt, einzustellen; und
Mittel, die konfiguriert sind, eine Temperatur ei-
nes Auslasses des Klimatisierungswärmetau-
schers entweder des Wärmetauschers (24) auf
der Seite der Klimatisierungswärmequelle oder
des Zwischenwärmetauschers (23) zu messen,
an dem die Menge des Klimatisierungskältemit-
tels, die in den Wärmetauscher (24) auf der Sei-
te der Klimatisierungswärmequelle oder den
Zwischenwärmetauscher (23) strömt, bei der
Kühloperation eingestellt wird;

dadurch gekennzeichnet, dass
die Steuervorrichtung (1a) eine Klimatisierungswär-
meabstrahlungsmenge in dem Klimatisierungskälte-
mittelkreislauf (5), eine Warmwasserzufuhrwärme-
aufnahmemenge in dem Warmwasserzufuhrkälte-
mittelkreislauf (6), eine Zielkondensationstempera-
tur in dem Klimatisierungskältemittelkreislauf (5) und
eine Zielverdampfungstemperatur in dem
Warmwasserzufuhrkältemittelkreislauf (6) in einem
Fall berechnet, in dem die Kühloperation durch den
Klimatisierungszyklus und die Warmwasserzufuhr-
operation durch den Warmwasserzufuhrzyklus
gleichzeitig ausgeführt werden; und
wenn die Klimatisierungswärmeabstrahlungsmen-
ge größer als die Warmwasserzufuhrwärmeaufnah-
memenge ist, das Strömen des Warmwasserzufuhr-
kältemittels in den Wärmetauscher (44) auf der Seite
der Warmwasserzufuhrwärmequelle durch die
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Warmwasserzufuhrkältemittelblockiermittel und die
Blockiermittel der Menge des Warmwasserzufuhr-
kältemittels blockiert wird, und die Menge des Kli-
matisierungskältemittels, die in den Wärmetauscher
(24) auf der Seite der Klimatisierungswärmequelle
oder den Zwischenwärmetauscher (23) strömt,
durch das Steuern der Klimatisierungskältemittel-
Einströmmengeneinstellmittel basierend auf der
Temperatur des Auslasses des Klimatisierungswär-
metauschers eingestellt wird.

2. Klimatisierungs- und Warmwasserzufuhrsystem
(100) nach Anspruch 1, wobei die Steuervorrichtung
(1a) die Menge des Klimatisierungskältemittels, die
in den Wärmetauscher (24) auf der Seite der Klima-
tisierungswärmequelle oder den Zwischenwärme-
tauscher (23) strömt, so einstellt, dass die Tempe-
ratur des Auslasses des Klimatisierungswärmetau-
schers die Zielkondensationstemperatur wird.

3. Klimatisierungs- und Warmwasserzufuhrsystem
(100) nach Anspruch 1, wobei die Klimatisierungs-
kältemittel-Einströmmengeneinstellmittel ein Klima-
tisierungs-Durchflussmengeneinstellventil sind;
wobei als eine Konfiguration eines Falls, in dem ein
Strömungswegwiderstand des Wärmetauschers
(24) auf der Seite der Klimatisierungswärmequelle
gegen das Klimatisierungskältemittel kleiner als ein
Strömungswegwiderstand des Zwischenwärmetau-
schers (23) gegen das Klimatisierungskältemittel ist,
das Klimatisierungskältemittel-Durchflussmengen-
einstellventil in einem ersten Klimatisierungskälte-
mitteleinlass (24a) enthalten ist, der bei der Kühlo-
peration ein Einlass des Klimatisierungskältemittels
in den Wärmetauscher (24) auf der Seite der Klima-
tisierungswärmequelle wird, und die Mittel zum Mes-
sen der Temperatur des Auslasses des Klimatisie-
rungswärmetauschers in einer Umgebung eines ers-
ten Klimatisierungskältemittelauslasses enthalten
sind, der bei der Kühloperation ein Auslass des Kli-
matisierungskältemittels aus dem Wärmetauscher
(24) auf der Seite der Klimatisierungswärmequelle
wird; und wobei die Steuervorrichtung (1a) die Men-
ge des zu dem Wärmetauscher (24) auf der Seite
der Klimatisierungswärmequelle strömenden Klima-
tisierungskältemittels durch das Einstellen eines
Ventilöffnungsgrads des Klimatisierungskältemittel-
Durchflussmengeneinstellventils einstellt.

4. Klimatisierungs- und Warmwasserzufuhrsystem
(100) nach Anspruch 2, wobei die Klimatisierungs-
kältemittel-Einströmmengeneinstellmittel ein Klima-
tisierungs-Durchflussmengeneinstellventil sind;
wobei als eine Konfiguration eines Falls, in dem ein
Strömungswegwiderstand des Wärmetauschers
(24) auf der Seite der Klimatisierungswärmequelle
gegen das Klimatisierungskältemittel kleiner als ein
Strömungswegwiderstand des Zwischenwärmetau-

schers (23) gegen das Klimatisierungskältemittel ist,
das Klimatisierungskältemittel-Durchflussmengen-
einstellventil in einem ersten Klimatisierungskälte-
mitteleinlass (24a) enthalten ist, der bei der Kühlo-
peration ein Einlass des Klimatisierungskältemittels
in den Wärmetauscher (24) auf der Seite der Klima-
tisierungswärmequelle wird, und die Mittel zum Mes-
sen der Temperatur des Auslasses des Klimatisie-
rungswärmetauschers in einer Umgebung eines ers-
ten Klimatisierungskältemittelauslasses (24b) ent-
halten sind, der bei der Kühloperation ein Auslass
des Klimatisierungskältemittels aus dem Wärmetau-
scher (24) auf der Seite der Klimatisierungswärme-
quelle wird; und wobei die Steuervorrichtung (1a) die
Menge des zu dem Wärmetauscher (24) auf der Sei-
te der Klimatisierungswärmequelle strömenden Kli-
matisierungskältemittels durch das Einstellen eines
Ventilöffnungsgrads des Klimatisierungskältemittel-
Durchflussmengeneinstellventils einstellt.

5. Klimatisierungs- und Warmwasserzufuhrsystem
(100) nach Anspruch 1, wobei die Klimatisierungs-
kältemittel-Einströmmengeneinstellmittel ein Klima-
tisierungskältemittel-Durchflussmengeneinstellven-
til sind;
wobei als eine Konfiguration eines Falls, in dem ein
Strömungswegwiderstand des Zwischenwärmetau-
schers (23) gegen das Klimatisierungskältemittel
kleiner als ein Strömungswegwiderstand des Wär-
metauschers (24) auf der Seite der Klimatisierungs-
wärmequelle gegen das Klimatisierungskältemittel
ist, das Klimatisierungskältemittel-Durchflussmen-
geneinstellventil in einem zweiten Klimatisierungs-
kältemitteleinlass (23a) enthalten ist, der ein bei der
Kühloperation ein Einlass des Klimatisierungskälte-
mittels in den Zwischenwärmetauscher (23) wird,
und die Mittel zum Messen der Temperatur des Wär-
metauscherauslasses in einer Umgebung eines
zweiten Klimatisierungskältemittelauslasses (23b)
enthalten sind, der bei der Kühloperation ein Auslass
des Klimatisierungskältemittels aus dem Zwischen-
wärmetauscher (23) wird; und
wobei die Steuervorrichtung (1a) die Menge des zu
dem Zwischenwärmetauscher (23) strömenden Kli-
matisierungskältemittels durch das Einstellen eines
Ventilöffnungsgrads des Klimatisierungskältemittel-
Durchflussmengeneinstellventils einstellt.

6. Klimatisierungs- und Warmwasserzufuhrsystem
(100) nach Anspruch 2, wobei die Klimatisierungs-
kältemittel-Einströmmengeneinstellmittel ein Klima-
tisierungskältemittel-Durchflussmengeneinstellven-
til sind;
wobei als eine Konfiguration eines Falls, in dem ein
Strömungswegwiderstand des Zwischenwärmetau-
schers (23) gegen das Klimatisierungskältemittel
kleiner als ein Strömungswegwiderstand des Wär-
metauschers (24) auf der Seite der Klimatisierungs-
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wärmequelle gegen das Klimatisierungskältemittel
ist, das Klirnatisierungskältemittel-Durchflussmen-
geneinstellventil in einem zweiten Klimatisierungs-
kältemitteleinlass (23a) enthalten ist, der bei der
Kühloperation ein Einlass des Klimatisierungskälte-
mittels in den Zwischenwärmetauscher (23) wird,
und die Mittel zum Messen der Temperatur des Wär-
metauscherauslasses in einer Umgebung eines
zweiten Klimatisierungskältemittelauslasses (23b)
enthalten sind, der bei der Kühloperation ein Auslass
des Klimatisierungskältemittels aus dem Zwischen-
wärmetauscher (23) wird; und
wobei die Steuervorrichtung (1a) die Menge des zu
dem Zwischenwärmetauscher (23) strömenden Kli-
matisierungskältemittels durch das Einstellen eines
Ventilöffnungsgrads des Klimatisierungskältemittel-
Durchflussmengeneinstellventils einstellt.

7. Klimatisierungs- und Warmwasserzufuhrsystem
(100) nach einem der Ansprüche 1 bis 6, das ferner
umfasst:

Warmwasserzufuhrkältemittel-Einströmmen-
geneinstellmittel zum Einstellen einer Menge
des Wärmetauschers (44) auf der Seite der
Warmwasserzufuhrwärmequelle oder des Zwi-
schenwärmetauschers (23) in einer Warmwas-
serzufuhroperation, durch den Warmwasserzu-
fuhrzyklus; und Mittel zum Messen einer Tem-
peratur eines Auslasses des Warmwasserzu-
fuhrwärmetauschers zum Messen einer Tem-
peratur eines Auslasses (44b) des Warmwas-
serzufuhrwärmetauschers entweder des Wär-
metauschers (44) auf der Seite der Warmwas-
serzufuhrwärmequelle oder des
Zwischenwärmetauschers (23), an dem eine
Menge des Warmwasserzufuhrkältemittels, die
zu dem Wärmetauscher (44) auf der Seite der
Warmwasserzufuhrwärmequelle oder dem Zwi-
schenwärmetauscher strömt, bei der Warm-
wasserzufuhroperation eingestellt wird, wobei
die Steuervorrichtung (1a) das Strömen des Kli-
matisierungskältemittels zu dem Wärmetau-
scher (24) auf der Seite der Klimatisierungswär-
mequelle durch Klimatisierungskältemittelblo-
ckiermittel blockiert und eine Menge des Warm-
wasserzufuhrkältemittels, die zu dem Warm-
wasserzufuhrwärmetauscher oder den Zwi-
schenwärmetauscher (23) strömt, durch das
Steuern der Warmwasserkältemittel-Einström-
mengeneinstellmittel basierend auf der Tempe-
ratur des Auslasses des Warmwasserwärme-
tauschers einstellt, wenn in einem Fall, in dem
die Kühloperation durch den Klimatisierungszy-
klus und die Warmwasserzufuhroperation durch
den Warmwasserzufuhrzyklus gleichzeitig aus-
geführt werden, die Warmwasserwärmeaufnah-
memenge größer als die Klimatisierungswär-

meabstrahlungsmenge ist.

8. Klimatisierungs-und Warmwasserzufuhrsystem
(100) nach Anspruch 7, wobei die Steuervorrichtung
(1a) die Menge des Warmwasserzufuhrkältemittels,
die in den Wärmetauscher (44) auf der Seite der
Warmwasserzufuhrwärmequelle oder den Zwi-
schenwärmetauscher (23) strömt, so einstellt, dass
die Temperatur des Auslasses des Warmwasserzu-
fuhrwärmetauschers die Zielverdampfungstempe-
ratur wird.

9. Klimatisierungs- und Warmwasserzufuhrsystem
(100) nach Anspruch 7, wobei die Warmwasserzu-
fuhrkältemittel-Einströmmengeneinstellmittel ein
Warmwasserzufuhrkältemittel-Durchflussmengen-
einstellventil sind;
wobei als eine Konfiguration in einem Fall, in dem
ein Strömungswiderstand des Wärmetauschers (44)
auf der Seite der Warmwasserzufuhrwärmequelle
gegen das Warmwasserzufuhrkältemittel kleiner als
ein Strömungswegwiderstand des Zwischenwärme-
tauschers (23) gegen das Warmwasserzufuhrkälte-
mittel ist, das Warmwasserzufuhrkältemittel-Durch-
flussmengeneinstellventil in einem ersten Warm-
wasserzufuhrkältemitteleinlass (44a) enthalten ist,
der bei der Warmwasserzufuhroperation ein Einlass
des Warmwasserzufuhrkältemittels in den Wärme-
tauscher auf der Seite der Warmwasserwärmequel-
le wird, und die Mittel zum Messen der Temperatur
des Auslasses des Warmwasserzufuhrwärmetau-
schers in einer Umgebung eines ersten Warmwas-
serzufuhrkältemittelauslasses (44b) enthalten sind,
der bei der Warmwasserzufuhroperation ein Auslass
des Warmwasserzufuhrkältemittels aus dem Wär-
metauscher (44) auf der Seite der Warmwasserzu-
fuhrwärmequelle wird, und wobei die Steuervorrich-
tung (1a) eine Menge des Warmwasserzufuhrkälte-
mittels, die in den Wärmetauscher (44) auf der Seite
der Warmwasserzufuhrwärmequelle strömt, durch
das Einstellen eines Ventilöffnungsgrads des Warm-
wasserzufuhrkältemittel-Durchflussmengenein-
stellventils einstellt.

10. Klimatisierungs- und Warmwasserzufuhrsystem
(100) nach Anspruch 8, wobei die Warmwasserzu-
fuhrkältemittel-Einströmmengeneinstellmittel ein
Warmwasserzufuhrkältemittel-Durchflussmengen-
einstellventil sind;
wobei als eine Konfiguration in einem Fall, in dem
ein Strömungswiderstand des Wärmetauschers (44)
auf der Seite der Warmwasserzufuhrwärmequelle
gegen das Warmwasserzufuhrkältemittel kleiner als
ein Strömungswegwiderstand des Zwischenwärme-
tauschers (23) gegen das Warmwasserzufuhrkälte-
mittel ist, das Warmwasserzufuhrkältemittel-Durch-
flussmengeneinstellventil in einem ersten Warm-
wasserzufuhrkältemitteleinlass (44a) enthalten ist,
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der bei der Warmwasserzufuhroperation ein Einlass
des Warmwasserzufuhrkältemittels in den Wärme-
tauscher (44) auf der Seite der Warmwasserzufuhr-
wärmequelle wird, und die Mittel zum Messen der
Temperatur des Auslasses des Warmwasserzufuhr-
wärmetauschers in einer Umgebung eines ersten
Warmwasserzufuhrkältemittelauslasses enthalten
sind, der bei der Warmwasserzufuhroperation ein
Auslass des Warmwasserzufuhrkältemittels aus
dem Wärmetauscher (44) auf der Seite der Warm-
wasserzufuhrwärmequelle wird, und wobei die Steu-
ervorrichtung (1a) eine Menge des Warmwasserzu-
fuhrkältemittels, die in den Wärmetauscher (44) auf
der Seite der Warmwasserzufuhrwärmequelle
strömt, durch das Einstellen eines Ventilöffnungs-
grads des Warmwasserzufuhrkältemittel-Durch-
flussmengeneinstellventils einstellt.

11. Klimatisierungs- und Warmwasserzufuhrsystem
(100) nach Anspruch 7, wobei die Warmwasserzu-
fuhrkältemittel-Einströmmengeneinstellmittel ein
Warmwasserzufuhrkältemittel-Durchflussmengen-
einstellventil sind, wobei als eine Konfiguration eines
Falls, in dem ein Strömungswegwiderstand des Zwi-
schenwärmetauschers (23) gegen das Warmwas-
serzufuhrkältemittel kleiner als ein Strömungsweg-
widerstand des Wärmetauschers (44) auf der Seite
der Warmwasserzufuhrwärmequelle gegen das
Warmwasserzufuhrkältemittel ist, das Warmwas-
serkältemittel-Durchflussmengeneinstellventil in ei-
nem zweiten Warmwasserzufuhrkältemittelauslass
enthalten ist, der bei der Warmwasseroperation ein
Einlass des Warmwasserzufuhrkältemittels in den
Zwischenwärmetauscher (23) wird, und die Mittel
zum Messen der Temperatur des Auslasses des
Warmwasserzufuhrwärmetauschers in einer Umge-
bung eines zweiten Warmwasserzufuhrkältemittel-
auslasses enthalten sind, der bei der Warmwasser-
operation ein Auslass des Warmwasserzufuhrkälte-
mittels aus dem Zwischenwärmetauscher (23) wird,
und wobei die Steuervorrichtung (1a) eine Menge
des Warmwasserzufuhrkältemittels, die zu dem Zwi-
schenwärmetauscher (23) strömt, durch das Einstel-
len eines Ventilöffnungsgrads des Warmwasserzu-
fuhrkältemittel-Durchflussmengeneinstellventils
einstellt.

12. Klimatisierungs- und Warmwasserzufuhrsystem
(100) nach Anspruch 8, wobei die Warmwasserzu-
fuhrkältemittel-Einströmmengeneinstellmittel ein
Warmwasserzufuhrkältemittel-Durchflussmengen-
einstellventil sind, wobei als eine Konfiguration eines
Falls, in dem ein Strömungswegwiderstand des Zwi-
schenwärmetauschers (23) gegen das Warmwas-
serzufuhrkältemittel kleiner als ein Strömungsweg-
widerstand des Wärmetauschers (44) auf der Seite
der Warmwasserzufuhrwärmequelle gegen das
Warmwasserzufuhrkältemittel ist, das Warmwas-

serkältemittel-Durchflussmengeneinstellventil in ei-
nem zweiten Warmwasserzufuhrkältemittelauslass
enthalten ist, der bei der Warmwasserzufuhropera-
tion ein Einlass des Warmwasserzufuhrkältemittels
in den Zwischenwärmetauscher (23) wird, und die
Mittel zum Messen der Temperatur des Auslasses
des Warmwassertauschers in einer Umgebung ei-
nes zweiten Warmwasserzufuhrkältemittelauslas-
ses enthalten sind, der bei der Warmwasserzufuhr-
operation ein Auslass des Warmwasserzufuhrkälte-
mittels aus dem Zwischenwärmetauscher (23) wird,
und wobei die Steuervorrichtung (1a) eine Menge
des Warmwasserzufuhrkältemittels, die zu dem Zwi-
schenwärmetauscher (23) strömt, durch das Einstel-
len eines Ventilöffnungsgrads des Warmwasserzu-
fuhrkältemittel-Durchflussmengeneinstellventils
einstellt.

13. Steuerverfahren eines Klimatisierungs- und Warm-
wasserzufuhrsystems (100), das ein Steuerverfah-
ren eines Klimatisierungs- und Warmwasserzufuhr-
systems ist, wobei das Klimatisierungs- und Warm-
wasserzufuhrsystem umfasst:

einen Klimatisierungskältemittelkreislauf (5),
der einen Klimatisierungszyklus durch das Zir-
kulieren eines Klimatisierungskältemittels kon-
figuriert, einen Warmwasserzufuhrkältemittel-
kreislauf (6), der einen Warmwasserzufuhrzyk-
lus durch das Zirkulieren eines Warmwasserkäl-
temittels konfiguriert, und eine Steuervorrich-
tung (1a);
einen Zwischenwärmetauscher (23), der mit ei-
nem Wärmetauscher (24) auf der Seite einer Kli-
matisierungswärmequelle zum Austauschen
von Wärme zwischen dem Klimatisierungskäl-
temittel und der Atmosphäre in dem Klimatisie-
rungskältemittelkreislauf (5) parallelgeschaltet
ist und der mit einem Wärmetauscher (44) auf
der Seite der Warmwasserzufuhrwärmequelle
zum Austauschen von Wärme zwischen dem
Warmwasserzufuhrkältemittel und der Atmos-
phäre in dem Warmwasserzufuhrkältemittel-
kreislauf (6) parallelgeschaltet ist, zum Austau-
schen von Wärme zwischen dem Klimatisie-
rungskältemittel und dem Warmwasserzufuhr-
kältemittel;
Klimatisierungskältemittel-Einströmmengen-
einstellmittel, die konfiguriert sind, eine Menge
des Klimatisierungskältemittels, die in den Wär-
metauscher (24) auf der Seite der Klimatisie-
rungswärmequelle oder den Zwischenwärme-
tauscher (23) bei einer Kühloperation durch den
Klimatisierungszyklus strömt, einzustellen; und
Mittel, die konfiguriert sind, eine Temperatur ei-
nes Auslasses des Klimatisierungswärmetau-
schers entweder des Wärmetauschers (24) auf
der Seite der Klimatisierungswärmequelle oder
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des Zwischenwärmetauschers (23) zum Ein-
stellen einer Menge des Klimatisierungskälte-
mittels, die in den Wärmetauscher (24) auf der
Seite der Klimatisierungswärmequelle oder den
Zwischenwärmetauscher (23) strömt, bei der
Kühloperation zu messen;

dadurch gekennzeichnet, dass
in einem Fall, in dem die Steuervorrichtung (1a) die
Kühloperation durch den Klimatisierungszyklus und
die Warmwasserzufuhroperation durch den Warm-
wasserzufuhrzyklus gleichzeitig ausführt, die Steu-
erung einen Schritt des Berechnens einer Klimati-
sierungswärmeabstrahlungsmenge in dem Klimati-
sierungskältemittelkreislauf (5) und einer Warmwas-
serzufuhrwärmeaufnahmemenge in dem
Warmwasserzufuhrkältemittelkreislauf (6);
einen Schritt des Vergleichens der Klimatisierungs-
wärmeabstrahlungsmenge und der Warmwasserzu-
fuhrwärmeaufnahmemenge;
einen Schritt des Blockierens des Strömens des
Warmwasserzufuhrkältemittels zu dem Wärmetau-
scher (44) auf der Seite der Warmwasserzufuhrwär-
mequelle durch die Warmwasserzufuhrkältemittel-
blockiermittel, wenn die Klimatisierungswärmeab-
strahlungsmenge größer als die Warmwasserzu-
fuhrwärmeaufnahmemenge ist; und
einen Schritt des Einstellens einer Menge des Kli-
matisierungskältemittels, die zu dem Wärmetau-
scher (24) auf der Seite der Klimatisierungswärme-
quelle oder dem Zwischenwärmetauscher (23)
strömt, durch das Steuern der Klimatisierungskälte-
mittel-Einströmmengeneinstellmittel basierend auf
einer Temperatur des Auslasses des Klimatisie-
rungswärmetauschers, wenn die Klimatisierungs-
wärmeabstrahlungsmenge größer als die Warm-
wasserzufuhrwärmeaufnahmemenge ist, ausführt.

Revendications

1. Système de conditionnement d’air et d’alimentation
en eau chaude (100) comprenant :

un circuit réfrigérant de conditionnement d’air
(5) qui configure un cycle de conditionnement
d’air en faisant circuler un réfrigérant de condi-
tionnement d’air, un circuit de réfrigérant d’ali-
mentation en eau chaude (6) qui configure un
cycle d’alimentation en eau chaude en faisant
circuler un réfrigérant d’alimentation en eau
chaude, et un dispositif de commande (1a) ;
un échangeur de chaleur intermédiaire (23) con-
necté en parallèle avec un échangeur de chaleur
(24) du côté de la source de chaleur de condi-
tionnement d’air pour échanger de la chaleur
entre le réfrigérant de conditionnement d’air et
l’atmosphère dans le circuit de réfrigérant de

conditionnement d’air (5), et connecté avec un
échangeur de chaleur (44) du côté de la source
de chaleur d’alimentation en eau chaude pour
échanger de la chaleur entre le réfrigérant d’ali-
mentation en eau chaude et l’atmosphère dans
le circuit de réfrigérant d’alimentation en eau
chaude (6) pour échanger de la chaleur entre le
réfrigérant de conditionnement d’air et le réfri-
gérant d’alimentation en eau chaude ;
un moyen d’ajustement du débit quantitatif de
réfrigérant de conditionnement d’air configuré
pour ajuster une quantité du réfrigérant de con-
ditionnement d’air qui s’écoule jusque dans
l’échangeur de chaleur (24) du côté de la source
de chaleur de conditionnement d’air ou dans
l’échangeur de chaleur intermédiaire (23) dans
un fonctionnement en refroidissement par le cy-
cle de conditionnement d’air ; et
un moyen configuré pour mesurer une tempé-
rature d’une sortie d’échangeur de chaleur de
conditionnement d’air d’un échangeur parmi
l’échangeur de chaleur (24) du côté de la source
de chaleur de conditionnement d’air et l’échan-
geur de chaleur intermédiaire (23) à laquelle la
quantité de réfrigérant de conditionnement d’air
s’écoulant jusque dans l’échangeur de chaleur
(24) du côté de la source de chaleur de condi-
tionnement d’air ou dans l’échangeur de chaleur
intermédiaire (23) est ajustée dans le fonction-
nement en refroidissement ;

caractérisé en ce que
le dispositif de commande (1a) calcule une quantité
de rayonnement de chaleur de conditionnement d’air
dans le circuit de réfrigérant de conditionnement d’air
(5), une quantité d’absorption de chaleur d’alimen-
tation en eau chaude dans le circuit de réfrigérant
d’alimentation en eau chaude (6), une température
de condensation cible au niveau du circuit de réfri-
gérant de conditionnement d’air (5), et une tempé-
rature d’évaporation cible au niveau du circuit de ré-
frigérant d’alimentation en eau chaude (6) dans un
cas où le fonctionnement en refroidissement par le
cycle de conditionnement d’air et un fonctionnement
d’alimentation en eau chaude par le cycle d’alimen-
tation en eau chaude sont simultanément exécutés ;
et
quand la quantité de rayonnement de chaleur de
conditionnement d’air est plus grande que la quantité
d’absorption de chaleur d’alimentation en eau chau-
de, le réfrigérant d’alimentation en eau chaude est
bloqué à l’encontre d’un écoulement vers l’échan-
geur de chaleur (44) du côté de la source de chaleur
d’alimentation en eau chaude, par un moyen de blo-
cage de réfrigérant d’alimentation en eau chaude,
et la quantité du réfrigérant de conditionnement d’air
s’écoulant vers l’échangeur de chaleur (24) du côté
de la source de chaleur de conditionnement d’air ou
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l’échangeur de chaleur intermédiaire (23) est ajustée
en commandant le moyen d’ajustement du débit
quantitatif du réfrigérant de conditionnement d’air
sur la base de la température de la sortie de l’échan-
geur de chaleur de conditionnement d’air.

2. Système de conditionnement d’air et d’alimentation
en eau chaude (100) selon la revendication 1, dans
lequel le dispositif de commande (1a) ajuste la quan-
tité du réfrigérant de conditionnement d’air qui
s’écoule vers l’échangeur de chaleur (24) du côté de
la source de chaleur de conditionnement d’air ou
vers l’échangeur de chaleur intermédiaire (23) de
telle sorte que la température de la sortie de l’échan-
geur de chaleur de conditionnement d’air devient la
température de condensation cible.

3. Système de conditionnement d’air et d’alimentation
en eau chaude (100) selon la revendication 1, dans
lequel le moyen d’ajustement du débit quantitatif de
réfrigérant de conditionnement d’air est une valve
d’ajustement de débit de conditionnement d’air ;
dans lequel à titre de configuration d’un cas dans
lequel une résistance du trajet d’écoulement de
l’échangeur de chaleur (24) du côté de la source de
chaleur de conditionnement d’air à l’encontre du ré-
frigérant de conditionnement d’air est plus petite
qu’une résistance du trajet d’écoulement de l’échan-
geur de chaleur intermédiaire (23) à l’encontre du
réfrigérant de conditionnement d’air, la valve d’ajus-
tement de débit de réfrigérant de conditionnement
d’air est incluse au niveau d’une première entrée de
réfrigérant de conditionnement d’air (24a) qui de-
vient une entrée du réfrigérant de conditionnement
d’air vers l’échangeur de chaleur (24) du côté de la
source de chaleur de conditionnement d’air dans le
fonctionnement en refroidissement, et le moyen pour
mesurer la température de la sortie de l’échangeur
de chaleur de conditionnement d’air est inclus au
voisinage d’une première sortie du réfrigérant de
conditionnement d’air qui devient une sortie du ré-
frigérant de conditionnement d’air hors de l’échan-
geur de chaleur (24) du côté de la source de chaleur
de conditionnement d’air dans le fonctionnement en
refroidissement, et
dans lequel le dispositif de commande (1a) ajuste la
quantité du réfrigérant de conditionnement d’air qui
s’écoule vers l’échangeur de chaleur (24) du côté de
la source de chaleur de conditionnement d’air en
ajustant un degré d’ouverture de la valve d’ajuste-
ment de débit du refroidissement de conditionne-
ment d’air.

4. Système de conditionnement d’air et d’alimentation
en eau chaude (100) selon la revendication 2, dans
lequel le moyen d’ajustement du débit quantitatif du
réfrigérant de conditionnement d’air est une valve
d’ajustement de débit de conditionnement d’air ;

dans lequel, à titre de configuration d’un cas dans
lequel une résistance de trajet d’écoulement de
l’échangeur de chaleur (24) du côté de la source de
chaleur de conditionnement d’air à l’encontre du ré-
frigérant de conditionnement d’air est plus petite que
qu’une résistance de trajet d’écoulement de l’échan-
geur de chaleur intermédiaire (23) à l’encontre du
réfrigérant de conditionnement d’air, la valve d’ajus-
tement de débit de réfrigérant de conditionnement
d’air est incluse au niveau d’une première entrée de
réfrigérant de conditionnement d’air (24a) qui de-
vient une entrée du réfrigérant de conditionnement
d’air vers l’échangeur de chaleur (24) du côté de la
source de chaleur de conditionnement d’air dans le
fonctionnement en refroidissement, et le moyen pour
mesurer la température de la sortie de l’échangeur
de chaleur de conditionnement d’air est inclus au
voisinage d’une première sortie (24b) pour le réfri-
gérant de conditionnement d’air qui devient une sor-
tie du réfrigérant de conditionnement d’air hors de
l’échangeur de chaleur (24) du côté de la source de
chaleur de conditionnement d’air dans le fonction-
nement en refroidissement ; et
dans lequel le dispositif de commande (1a) ajuste la
quantité du réfrigérant de conditionnement d’air qui
s’écoule vers l’échangeur de chaleur (24) du côté de
la source de chaleur de conditionnement d’air en
ajustant un degré d’ouverture de la valve d’ajuste-
ment de débit du réfrigérant de conditionnement
d’air.

5. Système de conditionnement d’air et d’alimentation
en eau chaude (100) selon la revendication 1, dans
lequel le moyen d’ajustement du débit quantitatif du
réfrigérant de conditionnement d’air est une valve
d’ajustement du débit de réfrigérant de conditionne-
ment d’air ;
dans lequel, à titre de configuration d’un cas où une
résistance de trajet d’écoulement de l’échangeur de
chaleur intermédiaire (23) à l’encontre du réfrigérant
de conditionnement d’air est plus petite qu’une ré-
sistance de trajet d’écoulement de l’échangeur de
chaleur (24) du côté de la source de chaleur de con-
ditionnement d’air à l’encontre du réfrigérant de con-
ditionnement d’air, la valve d’ajustement de débit du
réfrigérant de conditionnement d’air est incluse au
niveau d’une seconde entrée de réfrigérant de con-
ditionnement d’air (23a) qui devient une entrée du
réfrigérant de conditionnement d’air vers l’échan-
geur de chaleur intermédiaire (23) dans le fonction-
nement en refroidissement, et le moyen pour mesu-
rer la température de la sortie de l’échangeur de cha-
leur est inclus au voisinage d’une seconde sortie du
réfrigérant de conditionnement d’air (23b) qui de-
vient une sortie du réfrigérant de conditionnement
d’air hors de l’échangeur intermédiaire (23) dans le
fonctionnement en refroidissement ; et
dans lequel le dispositif de commande (1a) ajuste la
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quantité du réfrigérant de conditionnement d’air qui
s’écoule vers l’échangeur de chaleur intermédiaire
(23) en ajustant un degré d’ouverture de la valve
d’ajustement du débit de réfrigérant de conditionne-
ment d’air.

6. Système de conditionnement d’air et d’alimentation
en eau chaude (100) selon la revendication 2, dans
lequel le moyen d’ajustement du débit quantitatif du
réfrigérant de conditionnement d’air est une valve
d’ajustement de débit de réfrigérant de conditionne-
ment d’air ;
dans lequel, à titre de configuration dans un cas où
une résistance de trajet d’écoulement de l’échan-
geur de chaleur intermédiaire (23) à l’encontre du
réfrigérant de conditionnement d’air est plus petite
qu’une résistance de trajet d’écoulement de l’échan-
geur de chaleur (24) du côté de la source de chaleur
de conditionnement d’air à l’encontre du réfrigérant
de conditionnement d’air, la valve d’ajustement de
débit de réfrigérant de conditionnement d’air est in-
cluse au niveau d’une seconde entrée de réfrigérant
de conditionnement d’air (23a) qui devient une en-
trée du réfrigérant de conditionnement d’air vers
l’échangeur de chaleur intermédiaire (23) dans le
fonctionnement en refroidissement, et le moyen pour
mesurer la température de la sortie de l’échangeur
de chaleur est inclus au voisinage d’une seconde
sortie du réfrigérant de conditionnement d’air (23b)
qui devient une sortie du réfrigérant de conditionne-
ment d’air depuis l’échangeur de chaleur intermé-
diaire (23) dans le fonctionnement en
refroidissement ; et
dans lequel le dispositif de commande (1a) ajuste la
quantité du réfrigérant de conditionnement d’air qui
s’écoule vers l’échangeur de chaleur intermédiaire
(23) en ajustant un degré d’ouverture de la valve
d’ajustement de débit du réfrigérant de conditionne-
ment d’air.

7. Système de conditionnement d’air et d’alimentation
en eau chaude (100) selon l’une quelconque des
revendications 1 à 6, comprenant en outre :

un moyen d’ajustement du débit quantitatif de
réfrigérant d’alimentation en eau chaude pour
ajuster une quantité qui s’écoule vers l’échan-
geur de chaleur (44) du côté de la source de
chaleur d’alimentation en eau chaude ou vers
l’échangeur de chaleur intermédiaire (23) dans
un fonctionnement d’alimentation en eau chau-
de par le cycle d’alimentation en eau chaude, et
un moyen pour mesurer une température d’une
sortie de l’échangeur de chaleur d’alimentation
en eau chaude pour mesurer une température
d’une sortie (44b) de l’échangeur de chaleur
d’alimentation en eau chaude d’un échangeur
parmi l’échangeur de chaleur (44) du côté de la

source de chaleur d’alimentation en eau chaude
et l’échangeur de chaleur intermédiaire (23), à
laquelle une quantité du réfrigérant d’alimenta-
tion en eau chaude s’écoulant vers l’échangeur
de chaleur (44) du côté de la source de chaleur
d’alimentation en eau chaude ou vers l’échan-
geur de chaleur intermédiaire est ajustée dans
le fonctionnement d’alimentation en eau chau-
de, dans lequel le dispositif de commande (1a)
bloque le réfrigérant de conditionnement d’air à
l’encontre d’un écoulement vers l’échangeur de
chaleur (24) du côté de la source de chaleur de
conditionnement d’air par un moyen de blocage
du réfrigérant de conditionnement d’air, et ajuste
une quantité du réfrigérant d’alimentation en
eau chaude qui s’écoule vers l’échangeur de
chaleur d’alimentation en eau chaude ou vers
l’échangeur de chaleur intermédiaire (23) en
commandant le moyen d’ajustement du débit
quantitatif de réfrigérant d’alimentation en eau
chaude sur la base de la température de la sortie
de l’échangeur de chaleur d’eau chaude quand
la quantité d’absorption de chaleur d’eau chau-
de est plus grande que la quantité rayonnée de
chaleur de conditionnement d’air dans un cas
où le fonctionnement en refroidissement par le
cycle de conditionnement d’air et le fonctionne-
ment d’alimentation en eau chaude par le cycle
d’alimentation en eau chaude sont simultané-
ment exécutés.

8. Système de conditionnement d’air et d’alimentation
en eau chaude (100) selon la revendication 7, dans
lequel le dispositif de commande (1a) ajuste la quan-
tité du réfrigérant d’alimentation en eau chaude qui
s’écoule vers l’échangeur de chaleur (44) du côté de
la source de chaleur d’alimentation en eau chaude
ou vers l’échangeur de chaleur intermédiaire (23),
de telle sorte que la température de la sortie de
l’échangeur de chaleur d’alimentation en eau chau-
de devient la température d’évaporation cible.

9. Système de conditionnement d’air et d’alimentation
en eau chaude (100) selon la revendication 7, dans
lequel le moyen d’ajustement du débit quantitatif de
réfrigérant d’alimentation en eau chaude est une val-
ve d’ajustement du débit de réfrigérant d’alimenta-
tion en eau chaude ;
dans lequel, à titre de configuration dans un cas où
une résistance à l’écoulement de l’échangeur de
chaleur (44) du côté de la source de chaleur d’ali-
mentation en eau chaude à l’encontre du réfrigérant
d’alimentation en eau chaude est plus petite qu’une
résistance de trajet d’écoulement de l’échangeur de
chaleur intermédiaire (23) à l’encontre du réfrigérant
d’alimentation en eau chaude, la valve d’ajustement
du débit de réfrigérant alimentation en eau chaude
est incluse au niveau d’une première entrée (44a)
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du réfrigérant d’alimentation en eau chaude qui de-
vient une entrée du réfrigérant d’alimentation en eau
chaude vers l’échangeur de chaleur du côté de la
source de chaleur d’alimentation en eau chaude
dans le fonctionnement d’alimentation en eau chau-
de, et le moyen pour mesurer la température de la
sortie de l’échangeur de chaleur d’alimentation en
eau chaude est incluse au voisinage d’une première
sortie du réfrigérant d’alimentation en eau chaude
(44b) qui devient une sortie du réfrigérant d’alimen-
tation en eau chaude hors de l’échangeur de chaleur
(44) de la source de chaleur d’alimentation en eau
chaude, dans le fonctionnement d’alimentation en
eau chaude, et
dans lequel le dispositif de commande (1a) ajuste
une quantité du réfrigérant d’alimentation en eau
chaude qui s’écoule vers l’échangeur de chaleur (44)
du côté de la source de chaleur d’alimentation en
eau chaude en ajustant un degré d’ouverture de la
valve d’ajustement de débit pour le réfrigérant d’ali-
mentation en eau chaude.

10. Système de conditionnement d’air et d’alimentation
en eau chaude (100) selon la revendication 8, dans
lequel le moyen d’ajustement du débit quantitatif du
réfrigérant d’alimentation en eau chaude est une val-
ve d’ajustement de débit du réfrigérant d’alimenta-
tion en eau chaude, dans lequel, à titre de configu-
ration dans un cas où une résistance à l’écoulement
de l’échangeur de chaleur (44) du côté de la source
de chaleur d’alimentation en eau chaude à l’encontre
du réfrigérant d’alimentation en eau chaude est plus
petite qu’une résistance de trajet d’écoulement de
l’échangeur de chaleur intermédiaire (23) à l’encon-
tre du réfrigérant d’alimentation en eau chaude, la
valve d’ajustement du débit de réfrigérant d’alimen-
tation en eau chaude est incluse à une première en-
trée (44a) du réfrigérant d’alimentation en eau chau-
de qui devient une entrée du réfrigérant d’alimenta-
tion en eau chaude vers l’échangeur de chaleur (44)
du côté de la source de chaleur d’alimentation en
eau chaude dans le fonctionnement d’alimentation
en eau chaude, et des moyens pour mesurer la tem-
pérature de la sortie de l’échangeur de chaleur d’ali-
mentation en eau chaude sont inclus au voisinage
d’une première sortie du réfrigérant d’alimentation
en eau chaude qui devient une sortie du réfrigérant
d’alimentation en eau chaude hors de l’échangeur
de chaleur (44) du côté de la source de chaleur d’ali-
mentation en eau chaude, dans le fonctionnement
d’alimentation en eau chaude, et dans lequel le dis-
positif de commande (1a) ajuste une quantité du ré-
frigérant d’alimentation en eau chaude qui s’écoule
vers l’échangeur de chaleur (44) du côté de la source
de chaleur d’alimentation en eau chaude en ajustant
un degré d’ouverture de la valve d’ajustement de
débit de réfrigérant d’alimentation en eau chaude.

11. Système de conditionnement d’air et d’alimentation
en eau chaude (100) selon la revendication 7, dans
lequel le moyen d’ajustement du débit quantitatif de
réfrigérant d’alimentation en eau chaude est une val-
ve d’ajustement du débit de réfrigérant d’alimenta-
tion en eau chaude, dans lequel, à titre de configu-
ration d’un cas où une résistance de trajet d’écoule-
ment de l’échangeur de chaleur intermédiaire (23) à
l’encontre du réfrigérant d’alimentation en eau chau-
de est plus petite qu’une résistance de trajet d’écou-
lement de l’échangeur de chaleur (44) du côté de la
source de chaleur d’alimentation en eau chaude à
l’encontre du réfrigérant d’alimentation en eau chau-
de, la valve d’ajustement de débit du réfrigérant
d’eau chaude est incluse à titre de seconde sortie
de réfrigérant d’alimentation en eau chaude qui de-
vient une entrée du réfrigérant d’alimentation en eau
chaude vers l’échangeur de chaleur intermédiaire
(23) dans le fonctionnement en alimentation en eau
chaude, et les moyens pour mesurer la température
à la sortie de l’échangeur de chaleur d’alimentation
en eau chaude sont inclus au voisinage d’une se-
conde sortie du réfrigérant d’alimentation en eau
chaude qui devient une sortie du réfrigérant d’ali-
mentation en eau chaude depuis l’échangeur de
chaleur intermédiaire (23) dans le fonctionnement
en eau chaude, et dans lequel le dispositif de com-
mande (1a) ajuste une quantité du réfrigérant d’ali-
mentation en eau chaude s’écoulant vers l’échan-
geur de chaleur intermédiaire (23) en ajustant un
degré d’ouverture de la valve d’ajustement de débit
du réfrigérant d’alimentation en eau chaude.

12. Système de conditionnement d’air et d’alimentation
en eau chaude (100) selon la revendication 8, dans
lequel le moyen d’ajustement de débit quantitatif du
réfrigérant d’alimentation en eau chaude est une val-
ve d’ajustement du débit de réfrigérant d’alimenta-
tion en eau chaude, dans lequel à titre de configu-
ration d’un cas où une résistance de trajet d’écoule-
ment de l’échangeur de chaleur intermédiaire (28) à
l’encontre du réfrigérant d’alimentation en eau chau-
de est plus petite qu’une résistance de trajet d’écou-
lement de l’échangeur de chaleur (44) du côté de la
source de chaleur d’alimentation en eau chaude à
l’encontre du réfrigérant d’alimentation en eau chau-
de, la valve d’ajustement du débit de réfrigérant en
eau chaude est incluse au niveau d’une seconde
sortie du réfrigérant d’alimentation en eau chaude
qui devient une entrée du réfrigérant d’alimentation
en eau chaude vers l’échangeur de chaleur intermé-
diaire (23) dans le fonctionnement d’alimentation en
eau chaude, et le moyen pour mesurer la tempéra-
ture de la sortie de l’échangeur d’eau chaude est
incluse au voisinage d’une seconde sortie du réfri-
gérant d’alimentation en eau chaude qui devient une
sortie du réfrigérant d’alimentation en eau chaude
depuis l’échangeur de chaleur intermédiaire (23)
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dans le fonctionnement d’alimentation en eau chau-
de, et
dans lequel le dispositif de commande (1a) ajuste
une quantité du réfrigérant d’alimentation en eau
chaude qui s’écoule vers l’échangeur de chaleur in-
termédiaire (23) en ajustant un degré d’ouverture de
la valve d’ajustement de débit du réfrigérant en eau
chaude.

13. Procédé de commande d’un système de condition-
nement d’air et d’alimentation en eau chaude (100)
qui est un procédé de commande d’un système de
conditionnement d’air et d’alimentation en eau chau-
de qui comprend :

un circuit de réfrigérant de conditionnement d’air
(5) qui configure un cycle de conditionnement
d’air en faisant circuler un réfrigérant de condi-
tionnement d’air, un circuit de réfrigérant d’ali-
mentation en eau chaude (6) qui configure un
cycle d’alimentation en eau chaude en faisant
circuler un réfrigérant d’eau chaude, et un dis-
positif de commande (1a) ;
un échangeur de chaleur intermédiaire (23) con-
necté en parallèle avec un échangeur de chaleur
(24) du côté de la source de chaleur de condi-
tionnement d’air pour échanger de la chaleur
entre le réfrigérant de conditionnement d’air et
l’atmosphère dans le circuit de réfrigérant de
conditionnement d’air (5), et connecté en paral-
lèle avec un échangeur de chaleur (44) du côté
de la source de chaleur d’alimentation en eau
chaude pour échanger de la chaleur entre le ré-
frigérant d’alimentation en eau chaude et l’at-
mosphère dans le circuit de réfrigérant d’alimen-
tation en eau chaude (6) pour échanger de la
chaleur entre le réfrigérant de conditionnement
d’air et le réfrigérant d’alimentation en eau
chaude ;
un moyen d’ajustement du débit quantitatif de
réfrigérant de conditionnement d’air configuré
pour ajuster une quantité du réfrigérant de con-
ditionnement d’air qui s’écoule vers l’échangeur
de chaleur (24) du côté de la source de chaleur
de conditionnement d’air ou l’échangeur de cha-
leur intermédiaire (23) dans un fonctionnement
de refroidissement par le cycle de conditionne-
ment d’air ; et
un moyen configuré pour mesurer une tempé-
rature de sortie d’un échangeur de chaleur de
conditionnement d’air de l’un parmi l’échangeur
de chaleur (24) du côté de la source de chaleur
de conditionnement d’air et l’échangeur de cha-
leur intermédiaire (23) pour ajuster quantité du
réfrigérant de conditionnement d’air qui s’écoule
dans l’échangeur de chaleur (24) du côté de la
source de chaleur de conditionnement d’air ou
l’échangeur de chaleur intermédiaire (23) dans

le fonctionnement en refroidissement,

caractérisé en ce que
dans un cas dans lequel le dispositif de commande
(1a) exécute simultanément l’opération de refroidis-
sement par le cycle de conditionnement d’air et le
fonctionnement d’alimentation en eau chaude par le
cycle d’alimentation en eau chaude, le dispositif de
commande exécute une étape consistant à calculer
une quantité rayonnée de chaleur de conditionne-
ment d’air dans le circuit du réfrigérant de condition-
nement d’air (5) et une quantité d’absorption de cha-
leur d’alimentation en eau chaude dans le circuit de
réfrigérant d’alimentation en eau chaude (6) ;
une étape consistant à comparer la quantité rayon-
née de chaleur de conditionnement d’air et la quan-
tité absorbée de chaleur d’alimentation en eau
chaude ;
une étape consistant à bloquer le réfrigérant d’ali-
mentation en eau chaude à l’encontre d’un écoule-
ment vers l’échangeur de chaleur (44) du côté de la
source de chaleur d’alimentation en eau chaude par
un moyen de blocage du réfrigérant d’alimentation
en eau chaude quand la quantité rayonnée de cha-
leur de conditionnement d’air est plus grande que la
quantité absorbée de chaleur d’alimentation en eau
chaude ; et
une étape consistant à ajuster le réfrigérant de con-
ditionnement d’air qui s’écoule vers l’échangeur de
chaleur (24) vers le côté de la source de chaleur ou
l’échangeur de chaleur intermédiaire (23) en com-
mandant le moyen d’ajustement de quantité du débit
de conditionnement d’air qui s’écoule, en se basant
sur une température de la sortie de l’échangeur de
chaleur de conditionnement d’air quand la quantité
rayonnée de chaleur de conditionnement d’air est
plus grande que la quantité d’absorption de chaleur
d’alimentation en eau chaude.
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