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(54) HEAT SOURCE SYSTEM AND INDOOR UNIT OF HEAT SOURCE SYSTEM

(57) A heat source system S includes: an indoor unit
1 that includes an expansion tank 12 and a pump 11
configured to circulate utilization fluid; and an outdoor
unit 2 that includes a refrigeration cycle apparatus. The
refrigeration cycle apparatus includes a water heat ex-
changer 21 that exchanges heat between a refrigerant
and the utilization fluid, and is configured such that the
refrigerant circulates through the water heat exchanger
21. The indoor unit 1 is connected to the outdoor unit 2

via a relay pipe Pi, and also connected to a utilization
device 4 via an outgoing pipe Pf so that the utilization
fluid having passed through the water heat exchanger
21 is supplied to the utilization device 4 via the relay pipe
Pi, the indoor unit 1, and the outgoing pipe Pf. A return
pipe Pr for introducing the utilization fluid after use in the
utilization device 4 into the outdoor unit 2 is directly con-
nected to the outdoor unit 2 without passing through the
indoor unit 1.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a heat source
system using a heat pump and an indoor unit of such a
heat source system.

Description of the Related Art

[0002] As a system for generating cold or hot water for
use in an indoor device, a heat source system that in-
cludes an outdoor unit to be installed outdoors and an
indoor unit, which is also called a hydro unit, to be in-
stalled indoors. In such a known heat source system, the
outdoor unit is provided with a compressor, a four-way
valve, and an outdoor heat exchanger, while the indoor
unit is provided with a pump, an expansion tank, and an
indoor heat exchanger. The compressor, the four-way
valve, the outdoor heat exchanger, and the indoor heat
exchanger constitute a refrigeration cycle apparatus in
which a refrigerant circulates. The outdoor heat exchang-
er exchanges heat between the refrigerant and outside
air, and the indoor heat exchanger exchanges heat be-
tween the refrigerant and fluid to be used such as water.
Hereinafter, the fluid to be used is referred to as utilization
fluid.
[0003] In such a heat source system, the indoor unit is
connected to an outgoing pipe and a return pipe. The
outgoing pipe supplies utilization fluid such as water to
an indoor utilization device such as a hot water tank or
a fan coil unit, and the return pipe introduces the utiliza-
tion fluid after use in the utilization device into the indoor
unit. Inside the indoor unit, the outgoing pipe is connected
to an outflow port (i.e., outlet) of a heat medium of the
indoor heat exchanger via an interior pipe of the indoor
unit on the outgoing side, and the return pipe is connected
to an inflow port (i.e., inlet) of the indoor heat exchanger
via the interior pipe of the indoor unit on the return side.
The expansion tank is provided in the interior pipe of the
indoor unit on the outgoing side, and the pump is con-
nected to the interior pipe of the indoor unit on the out-
going or return side. The indoor unit and the outdoor unit
are connected to each other by two refrigerant pipes com-
posed of one pipe on the outgoing side and the other
pipe on the return side. The indoor heat exchanger is
supplied with a high-temperature or low-temperature re-
frigerant from the outdoor unit, and exchanges heat be-
tween this refrigerant and the utilization fluid.
[Patent Document 1] JP 2017-180911 A
[0004] However, in the known heat source system,
both the outgoing pipe and the return pipe are connected
to the indoor unit, and this configuration causes a problem
that the number of man-hours required for pipe-connec-
tion work in the indoor unit increases and installation of
the indoor unit is time-consuming. Since both the outgo-

ing pipe and the return pipe need to be connected to the
indoor unit, in some cases, the overall length of the piping
becomes longer depending on positional relationship be-
tween the respective installation locations of the indoor
unit and the utilization device, which requires higher per-
formance of the pump and increases its manufacturing
cost.
[0005] Since many other components such as the ex-
pansion tank and the pump in addition to the indoor heat
exchanger are installed in the indoor unit, there is a fur-
ther problem that disposition of the components inside
the indoor unit becomes complicated and the housing for
accommodating these components becomes larger in
size.

SUMMARY OF THE INVENTION

[0006] In view of the above-described circumstances,
an object of the present invention is to provide a heat
source system that is simplified in configuration of its in-
door unit to the extent of reducing both the size of the
indoor unit and man-hours required for installing the in-
door unit and is also decreased in piping length to the
extent of contributing to the reduction of manufacturing
cost.
[0007] To solve the above-mentioned problems, a heat
source system according to one aspect of the present
invention includes: an indoor unit that includes an expan-
sion tank and a pump configured to circulate utilization
fluid; and an outdoor unit that includes a refrigeration
cycle apparatus, the refrigeration cycle apparatus includ-
ing a first heat exchanger that exchanges heat between
a refrigerant and the utilization fluid, and being configured
such that the refrigerant circulates through the first heat
exchanger. The indoor unit is configured to be connect-
able to the outdoor unit via a relay pipe, and also be
connectable to a utilization device via an outgoing pipe
so that the utilization fluid having passed through the first
heat exchanger is supplied to the utilization device via
the relay pipe, the indoor unit, and the outgoing pipe. A
return pipe for introducing the utilization fluid after use in
the utilization device into the outdoor unit is configured
to be directly connectable to the outdoor unit without
passing through the indoor unit.
[0008] The heat source system may further include a
water temperature sensor configured to detect a temper-
ature of the utilization fluid introduced into the outdoor
unit via the return pipe. In such case, the heat source
system may include a controller configured to control op-
eration of the heat source system, and the controller pref-
erably controls the operation of the heat source system
based on the temperature of the utilization fluid detected
by the water temperature sensor.
[0009] The water temperature sensor may be disposed
in the outdoor unit, and the controller may be disposed
in the indoor unit.
[0010] The outdoor unit may be configured to transmit
the temperature of the utilization fluid detected by the
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water temperature sensor to the controller through com-
munication, which may be wired or wireless. In such case,
the controller may be configured to control operation of
the heat source system based on the temperature of the
utilization fluid transmitted from the outdoor unit.
[0011] The outdoor unit may include an inflow port, an
outflow port, and an inlet connection joint configured to
connect the return pipe to the inflow port. The inflow port
may be a port through which the utilization fluid before
heat exchange by the first heat exchanger flows in. The
outlet port may be a port through which the utilization
fluid after heat exchange by the first heat exchanger flows
out.
[0012] The inlet connection joint may have a sensor
fixing portion provided inside a housing of the outdoor
unit. The sensor fixing portion may be a portion to which
the water temperature sensor is fixed.
[0013] The indoor unit may further include a housing
provided with an inlet connection port and an outlet con-
nection port. The inlet connection port may be a port to
which the relay pipe is connected and through which the
utilization fluid having passed through the first heat ex-
changer flows in from the relay pipe. The outlet connec-
tion port may be a port to which the outgoing pipe is con-
nected and through which the utilization fluid flows out
to the outgoing pipe. In such case, the indoor unit may
further include an interior pipe housed in the housing.
The interior pipe may be a pipe that connects the inlet
connection port and the outlet connection port to allow
the utilization fluid to flow therethrough.
[0014] The indoor unit may include a backup heater
housed in the housing.
[0015] The pump may be housed in the housing and
connected to the interior pipe to allow the utilization fluid
to circulate.
[0016] The expansion tank may be housed in the hous-
ing and connected to the interior pipe.
[0017] The backup heater may be installed in such a
manner that the backup heater is able to heat the utiliza-
tion fluid flowing through the interior pipe.
[0018] The backup heater may be connected to the
interior pipe on an upstream side of the pump.
[0019] The backup heater may be connected to the
interior pipe on an upstream side of the expansion tank.
[0020] An indoor unit according to another aspect of
the present invention may constitute a heat source sys-
tem in cooperation with an outdoor unit that is configured
to control a temperature of utilization fluid through refrig-
eration cycle. The indoor unit includes a housing provided
with an inlet connection port and an outlet connection
port, an interior pipe, a pump, and an expansion tank.
The inlet connection port is a port through which the uti-
lization fluid subjected to temperature control by the out-
door unit flows in. The outlet connection port is a port
through which the utilization fluid flows out to a utilization
device. The interior pipe is housed in the housing and
connects the inlet connection port and the outlet connec-
tion port to allow the utilization fluid to flow therethrough.

The pump is housed in the housing and connected to the
interior pipe to allow the utilization fluid to circulate. The
expansion tank is housed in the housing and connected
to the interior pipe. In this aspect, the housing does not
have a connection port to be connected with a flow path
through which the utilization fluid after use in the utiliza-
tion device flows.
[0021] The indoor unit may further include a backup
heater housed in the housing and installed in such a man-
ner that the backup heater is able to heat the utilization
fluid flowing through the interior pipe.
[0022] The backup heater may be connected to the
interior pipe on an upstream side of the pump.
[0023] The backup heater may be connected to the
interior pipe on an upstream side of the expansion tank.

EFFECT OF INVENTION

[0024] According to one aspect of the present inven-
tion, the configuration of an indoor unit can be simplified
by installing a first heat exchanger in an outdoor unit and
disposing a pump for circulating utilization fluid and an
expansion tank in the indoor unit. Further, a return pipe
is configured to be directly connectable to the outdoor
unit without going through the indoor unit, and this con-
figuration can downsize the indoor unit and reduce man-
hours required for pipe-connection work and installation
of the indoor unit. This configuration can also shorten
piping length on the return side from a utilization device
to the outdoor unit, and can reduce its manufacturing
cost by optimizing performance required of the pump.
[0025] According to another aspect, the indoor unit can
be structurally simplified. Further, the indoor unit is con-
figured to be disposed independently of the flow path
through which the utilization fluid after use in the utiliza-
tion device flows, and such a configuration can reduce
the man-hours required for pipe-connection work and in-
stallation of the indoor unit and can also shorten the
length of the overall piping involved in installation of the
heat source unit so as to reduce the manufacturing cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] In the accompanying drawings:

Fig. 1 is a schematic diagram illustrating a configu-
ration of a heat source system according to one em-
bodiment of the present invention;
Fig. 2 is a flowchart illustrating an overall flow of op-
eration control of the heat source system;
Fig. 3 is a schematic diagram illustrating an internal
configuration of an outdoor unit;
Fig. 4 is a schematic diagram illustrating a piping
structure in the outdoor unit; and
Fig. 5 is a perspective view illustrating a joint struc-
ture in a fluid introduction portion of a first heat ex-
changer.
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DETAILED DESCRIPTION

[0027] Hereinbelow, embodiments of the present in-
vention will be described by referring to the accompany-
ing drawings.

(Overall Configuration of Heat Source System)

[0028] As shown in Fig. 1, a heat source system S ac-
cording to one embodiment of the present invention in-
cludes an indoor unit 1, an outdoor unit 2, and a manual
operating device 3. The heat source system S cools or
heats utilization fluid that is circulated between the heat
source system S and at least one utilization device 4,
which is configured as an indoor fan coil unit serving as
a cooling/heating device, a floor heating system, or a hot
water storage device, for example. The number of utili-
zation devices 4 may be one or plural regardless of
whether the utilization devices 4 are of the same type or
different types. One aspect of a plurality of different uti-
lization devices 4 is a combination of a fan coil unit and
a hot water storage device, for example. The heat source
system S is connected to the utilization device 4 via an
outgoing pipe Pf and a return pipe Pr, supplies the utili-
zation device 4 with the utilization fluid subjected to tem-
perature control by the heat source system S via the out-
going pipe Pf connected to the indoor unit 1, and directly
returns the utilization fluid after use in the utilization de-
vice 4 to the outdoor unit 2 via the return pipe Pr con-
nected to the utilization device 4.
[0029] Although water is generally used as the utiliza-
tion fluid, brine is used in some cases for the purpose of
antifreeze, for example. In the present embodiment, wa-
ter is used as the utilization fluid. Any medium that can
form a refrigeration cycle can be used as the refrigerant,
such as an R410A refrigerant, an R32 refrigerant, and a
CO2 refrigerant.
[0030] The heat source system S is configured as a
combination of the indoor unit 1 and the outdoor unit 2,
both of which are provided independently. The indoor
unit 1 has a vertically long housing in the shape of a
rectangular parallelepiped, and is installed for example
on a wall indoors (in a mechanical room, a basement, or
the like isolated from a living space). The outdoor unit 2
has a box-shaped housing and is installed outdoors. The
manual operating device 3 is a so-called remote control-
ler and is installed indoors at a position where a user can
operate it. Specifically, the manual operating device 3 is
installed on a wall in the living space. In Fig. 1, the re-
spective housings of the indoor unit 1 and the outdoor
unit 2 are schematically indicated by the two-dot chain-
line frames.

(Configuration of Indoor Unit)

[0031] The indoor unit 1 includes an indoor-unit con-
troller 10, an expansion tank 12, and a pump 11 that
circulates the utilization fluid between the outdoor unit 2

and the utilization device 4. The pump 11, the expansion
tank 12, and the indoor-unit controller 101 are accom-
modated in the housing of the indoor unit 1.
[0032] Inside the indoor unit 1, an inlet opening 15a is
formed at one end and an outlet opening 15b is formed
at the other end. The indoor unit 1 includes an interior
pipe 15 through which water serving as the utilization
fluid can flow. The pump 11 and the expansion tank 12
are connected to the interior pipe 15. The indoor unit 1
further includes a backup heater 13 and an overpressure
prevention valve 14.
[0033] In the backup heater 13, the inlet for the utiliza-
tion fluid communicates with the inlet opening 15a via
the upstream portion of the interior pipe 15, and the outlet
for the utilization fluid communicates with a suction port
of the pump 11 via the middle portion of the interior pipe
15.
[0034] The pump 11 has a discharge port that commu-
nicates with the outlet opening 15b via the downstream
portion of the interior pipe 15.
[0035] In other words, inside the indoor unit 1, the inlet
opening 15a, the backup heater 13, the pump 11, and
the outlet opening 15b are connected in series via the
interior pipe 15 in terms of the flow of the utilization fluid.
[0036] The expansion tank 12 is connected to the in-
terior pipe 15 via a branch pipe 16 that branches from
the middle portion of the interior pipe 15, i.e., from the
portion of the interior pipe 15 between the backup heater
13 and the pump 11. The overpressure prevention valve
14 is provided on the branch pipe 16. In the present em-
bodiment, the branch pipe 16 ends at the expansion tank
12, and there is no pipe-connection beyond the expan-
sion tank 12.
[0037] The pump 11 imparts potential energy corre-
sponding to a lifting height to the utilization fluid that is
circulated between the pump 11 and the utilization device
4. In the present embodiment, the indoor unit 1 is dis-
posed on the outlet side of the outdoor unit 2, and the
disposition of the pump 11 with respect to the outdoor
unit 2 is on the tension side or suction side due to the
positional relationship between the indoor unit 1 and the
outdoor unit 2.
[0038] The expansion tank 12 suppresses a pressure
rise of the utilization fluid flowing through the piping, and
thereby suppresses damage to the piping to be caused
by excessive expansion ascribable to heating of the uti-
lization fluid. Although the expansion tank 12 is preferably
located on the upstream side of the pump 11 with respect
to the flow of utilization fluid in the interior pipe 15 in view
of its function, the expansion tank 12 may also be dis-
posed on the downstream side. When the expansion tank
12 is disposed on the upstream side of the pump 11 in
the interior pipe 15, this configuration can prevent the
effect of excessive expansion of the utilization fluid from
spreading to the pump 11, and thereby can protect the
pump 11 and also ensure stable operation of the pump
11.
[0039] The backup heater 13 is installed in the indoor
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unit 1. When heating of the utilization fluid by a heat ex-
changer 21 of the outdoor unit 2 for exchanging heat
between the utilization fluid and the refrigerant is insuffi-
cient, for example, when the outside temperature is low,
the backup heater 13 is activated to supplementally heat
the utilization fluid. Since water is used as the utilization
fluid in the present embodiment, the heat exchanger 21
is hereinafter referred to as the water heat exchanger 21.
[0040] The backup heater 13 includes an air vent valve
13a. The air vent valve 13a releases gas generated from
the utilization fluid due to heating in the backup heater
13 to the outside. In the present embodiment, the backup
heater 13 is disposed on the upstream side of the pump
11 and on the upstream side of the expansion tank 12 in
the interior pipe 15. Such a disposition can supply the
utilization fluid adjusted in temperature with respect to a
setting temperature to the utilization device 4 at an ap-
propriate flow rate, while reliably alleviating the effect of
excessive expansion due to heating in the backup heater
13.
[0041] When an abnormal pressure rise occurs in the
utilization fluid in the interior pipe 15, the overpressure
prevention valve 14 opens to release the pressure out-
side the pipe and protect the interior pipe 15.

(Configuration of Outdoor Unit)

[0042] The outdoor unit 2 includes a compressor 22,
an air/refrigerant heat exchanger 23, a four-way valve
24, an expansion valve 25, and a refrigerant pipe 26 in
addition to the water heat exchanger 21. The outdoor
unit 2 further includes an outdoor-unit controller 201.
[0043] The water heat exchanger 21, the compressor
22, the air/refrigerant heat exchanger 23, the four-way
valve 24, and the expansion valve 25 constitute a heat-
pump type refrigeration cycle apparatus in which the re-
frigerant circulates through the refrigerant pipe 26 while
undergoing a phase change. These refrigeration cycle
components, i.e., the water heat exchanger 21, the com-
pressor 22, the air/refrigerant heat exchanger 23, the
four-way valve 24, the expansion valve 25, and the re-
frigerant pipe 26 are housed in the housing of the outdoor
unit 2. The water heat exchanger 21 constitutes a "first
heat exchanger" according to the present embodiment.
[0044] The water heat exchanger 21 is configured as
a plate type heat exchanger, for example. The water heat
exchanger 21 includes a plurality of plates arranged in-
side in such a manner that the refrigerant and the utili-
zation fluid alternately flow through the gaps formed be-
tween these plates. In other words, the plates provided
as partition plates function as heat transfer members,
and heat exchange is performed between the refrigerant
and the utilization fluid by circulating the refrigerant and
the utilization fluid along the front and back surfaces of
the plates.
[0045] The water heat exchanger 21 is not limited to
the plate type heat exchanger but may also be a coil type
heat exchanger or another type of heat exchanger. The

coil-type heat exchanger is provided with a coil-shaped
pipe through which the refrigerant flows and another coil-
shaped pipe through which the utilization fluid flows
(hereinafter both pipes are collectively referred to as the
flow pipes), and has a structure in which both flow pipes
are joined or welded to each other so as to enable heat
exchange between both. In the coil type heat exchanger,
the respective flow pipes function as heat transfer mem-
bers.
[0046] The water heat exchanger 21 includes as a
structure that allows the utilization fluid to flow through:
an inlet port 21a communicated with an inlet-side pipe;
and an outlet port 21b communicated with an outlet-side
pipe.
[0047] The compressor 22 compresses the refrigerant,
raises its pressure, and then discharges the refrigerant.
The compressor 22 is, for example, a sealed rotary com-
pressor, inside of which is high pressure. The operating
frequency F of the compressor 22 can be changed by
known inverter control, and discharge amount of the re-
frigerant can be adjusted by changing the operating fre-
quency F. However, the operating frequency F does not
need to be adjustable, and the compressor 22 may be
operated at a constant speed by using the commercial
frequency. The compressor 22 is provided with an accu-
mulator 22a. When a liquid refrigerant is mixed in the
refrigerant, the compressor 22 sucks in only the gaseous
refrigerant after gas-liquid separation by the accumulator
22a.
[0048] The air/refrigerant heat exchanger 23 (herein-
after referred to as "the air heat exchanger 23") exchang-
es heat between the refrigerant and the outside air. The
air heat exchanger 23 is configured as, for example, a
fin-and-tube heat exchanger. The air heat exchanger 23
includes a fan 23a and a motor that is its drive source,
and promotes heat transfer between the refrigerant flow-
ing through its tube and the outside air by forcibly forming
a flow of the outside air along the surfaces of the fins with
the use of the fan 23a. The air heat exchanger 23 con-
stitutes a "second heat exchanger" according to the
present embodiment.
[0049] The four-way valve 24 switches the flow path
of the refrigerant between during cold water generation
and during hot water generation. During the cold water
generation in which the utilization fluid is cooled down,
the four-way valve 24 sets the flow path of the refrigerant
discharged by the compressor 22 in the direction from
the four-way valve 24 toward the air heat exchanger 23.
Under this flow-setting, the refrigerant having left the four-
way valve 24 passes through the air heat exchanger 23
and then flows into the water heat exchanger 21.
[0050] During the hot water generation in which the
utilization fluid is heated up, the four-way valve 24 sets
the flow path of the refrigerant discharged by the com-
pressor 22 in the direction from the four-way valve 24
toward the water heat exchanger 21. Under this flow-
setting, the refrigerant having left the four-way valve 24
passes through the water heat exchanger 21 and then
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flows into the air heat exchanger 23.
[0051] The expansion valve 25 adjusts the pressure of
the refrigerant having flowed out of a condenser (for ex-
ample, the air heat exchanger 23 functioning as a con-
denser during the cold water generation) by the action
of an orifice, and regulates the pressure of the refrigerant
flowing toward an evaporator (for example, the water
heat exchanger 21 functioning as an evaporator during
the cold water generation) by using flow resistance to
generate a pressure drop. Aspects applicable to the ex-
pansion valve 25 include an electronic expansion valve
to be driven by a stepping motor.
[0052] The refrigerant pipe 26 is formed of, for exam-
ple, a copper pipe. The refrigerant pipe 26 connects the
water heat exchanger 21, the compressor 22, the air heat
exchanger 23, the four-way valve 24, and the expansion
valve 25 in such a manner that the refrigerant can flow
therebetween.
[0053] The heat source system S and the utilization
device 4 are connected via both the outgoing pipe Pf
through which the utilization fluid subjected to tempera-
ture control by the heat source system S flows and the
return pipe Pr through which the utilization fluid after use
in the utilization device 4 flows. Specifically, on the outlet
side of the utilization fluid with reference to the outdoor
unit 2, i.e., on the supply side with respect to the utilization
device 4, a relay pipe Pi is provided between the outdoor
unit 2 and the indoor unit 1, and the outlet port 21b of the
water heat exchanger 21 is connected to the inlet opening
15a of the interior pipe 15 of the indoor unit 1 via the relay
pipe Pi.
[0054] In the indoor unit 1, an inlet connection port 17i
and an outlet connection port 17o are formed to penetrate
the housing 17 from the inside to the outside.
[0055] The pipe end of the relay pipe Pi is inserted into
the housing 17 via the inlet connection port 17i, and the
relay pipe Pi is connected to the inlet opening 15a of the
interior pipe 15. The outlet opening 15b of the interior
pipe 15 is connected to the outgoing pipe Pf, which com-
municates with the utilization device 4. The pipe end of
the outgoing pipe Pf is inserted into the housing 17 via
the outlet connection port 17o, and the outgoing pipe Pf
is connected to the outlet opening 15b of the interior pipe
15.
[0056] On the inlet side of the utilization fluid of the
outdoor unit 2, i.e., on the discharge side of the utilization
device 4, the return pipe Pr is directly connected to the
outdoor unit 2 without passing through the indoor unit 1.
In other words, the return pipe Pr bypasses the indoor
unit 1 and connects the utilization device 4 to the outdoor
unit 2, the indoor unit 1 does not have a connection por-
tion or connection port of the return pipe Pr, and the indoor
unit 1 has neither an interior pipe connected to the return
pipe Pr nor an outflow port for discharging the utilization
fluid toward the outdoor unit 2. That is, the indoor unit 1
is not on the path through which the utilization fluid after
use in the utilization device 4 flows, and the indoor unit
1 is installed independently of the flow path on the return

side of the utilization fluid.
[0057] Since the indoor unit 1 does not have the con-
nection portion of the return pipe Pr, the interior pipe con-
nected to the return pipe Pr, or the outlet port toward the
outdoor unit 2 in the above-described manner, the indoor
unit 1 can be significantly downsized and the components
to be accommodated in the housing 17 of the indoor unit
1 can be simplified. As to the connection structure be-
tween the return pipe Pr and the outdoor unit 2, it will be
described below in more detail.

(Configuration of Manual Operating Device)

[0058] The manual operating device 3 includes a man-
ual operation unit 31, a display 32, and an audio output
unit 33.
[0059] The manual operation unit 31 includes various
manual switches disposed at positions where the user
can operate them, as exemplified by: a start switch con-
figured to switch the heat source system S between op-
eration and stop; a mode selector switch configured to
switch the operation mode of the heat source system S;
and a temperature adjustment switch configured to in-
crease or decrease the setting temperature for heat-
ing/cooling air-conditioning and hot water supply. For ex-
ample, the heat source system S may be able to switch
the operation mode between a cooling mode and a heat-
ing mode. Further, the heat source system S may also
be able to switch between the cooling mode, the heating
mode, a hot water supply mode, and a combination mode
of these three modes depending on the type of the utili-
zation device 4 to be connected.
[0060] The display 32 is installed at a position that is
visible to the user, and displays the setting temperature
and the operating state of the heat source system S, for
example. Aspects of the state to be displayed by the dis-
play 32 include: the operation mode of the heat source
system S such as the cooling mode and the heating
mode; and information that the heat source system S is
in operation, for example. The display 32 can be realized
by using a liquid crystal panel.
[0061] The audio output unit 33 outputs guidance to
the user as auditory information, for example, in the form
of voice.

(Configuration of Control System)

[0062] The control apparatus of the heat source sys-
tem S according to the present embodiment is composed
of the indoor-unit controller 101 provided in the indoor
unit 1, the outdoor-unit controller 201 provided in outdoor
unit 2, and the manual operating device 3.
[0063] An inlet water-temperature sensor 211 provided
on the inlet side of the water heat exchanger 21 inside
the outdoor unit 2 is connected to the outdoor-unit con-
troller 201. The inlet water-temperature sensor 211 de-
tects the temperature of the utilization fluid before heat
exchange by the water heat exchanger 21 (hereinafter
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referred to as "the inlet water-temperature Twi").
[0064] An outlet water-temperature sensor 111 is con-
nected to the indoor-unit controller 101. The outlet water-
temperature sensor 111 is attached to the interior pipe
15 near the inlet opening 15a on the upstream side of
the backup heater 13 of the indoor unit 1, and detects
the temperature of the utilization fluid on the outlet side
of the water heat exchanger 21, i.e., the temperature of
the utilization fluid after heat exchange by the water heat
exchanger 21 (hereinafter referred to as "the outlet water-
temperature Two"). The outlet water-temperature sensor
111 may be provided in the outlet-side piping portion of
the water heat exchanger 21 inside the outdoor unit 2,
and this disposition enables the outlet water-temperature
sensor 111 to detect the outlet water-temperature Two
at a position closer to the water heat exchanger 21.
[0065] Of the interior pipe 15 of the indoor unit 1, the
portion near the installation position of the pump 11 is
provided with a supply water temperature sensor 112
that detects the temperature of the utilization fluid to be
supplied to the outgoing pipe Pf (hereinafter referred to
as "the supply water temperature Tho"). The supply water
temperature Tho detected by the supply water tempera-
ture sensor 112 is read by the indoor-unit controller 101.
When the backup heater 13 is not in operation, the supply
water temperature Tho approximately matches the outlet
water-temperature Two. When the backup heater 13 is
in operation, the supply water temperature Tho becomes
higher than the outlet water-temperature Two (Tho>Two)
due to heating of the utilization fluid by the backup heater
13.
[0066] The indoor-unit controller 101, the outdoor-unit
controller 201, and the manual operating device 3 are
communicably connected to each other by signal lines
C1 and C2. In the present embodiment, the indoor-unit
controller 101 and the outdoor-unit controller 201 com-
municate bidirectionally via the signal line C1, and the
indoor-unit controller 101 and the manual operating de-
vice 3 communicate bidirectionally via the signal line C2.
The information acquired by the outdoor unit 2 is trans-
mitted to the manual operating device 3 via the indoor-
unit controller 101 as necessary. The information ac-
quired by the manual operating device 3 is transmitted
to the outdoor-unit controller 201 via the indoor-unit con-
troller 101 as necessary. In this manner, information is
shared between the indoor-unit controller 101, the out-
door-unit controller 201, and the manual operating device
3 to the extent necessary for the operation of the heat
source system S.
[0067] Each of the indoor-unit controller 101, the out-
door-unit controller 201, and the manual operating device
3 is composed of a microcomputer and its peripheral cir-
cuit and operates on the basis of control programs stored
in a memory in advance.
[0068] The information to be transmitted from the in-
door-unit controller 101 to the outdoor-unit controller 201
includes an operation command for the outdoor unit 2,
such as activation and stop of the outdoor unit 2 and the

operating frequency F of the compressor 22.
[0069] The information to be transmitted from the out-
door-unit controller 201 to the indoor-unit controller 101
includes the respective operating states of various de-
vices installed in the outdoor unit 2, as exemplified by:
activation and stop of the compressor 22; the operating
frequency of the compressor 22; the inlet water-temper-
ature Twi detected by the inlet water-temperature sensor
211; and notification that defrosting operation is in
progress.
[0070] The information to be transmitted from the in-
door-unit controller 101 to the manual operating device
3 includes the supply water temperature Tho and infor-
mation regarding display contents on the display 32 (e.g.,
the operating state of the outdoor unit 2), for example.
[0071] The information to be transmitted from the man-
ual operating device 3 to the indoor-unit controller 101
includes information based on the user’s operation (e.g.,
a command to start or stop the heat source system S)
and the setting temperature (water temperature) Ts, for
example.
[0072] The indoor-unit controller 101 functions as a
main controller for controlling the operation of the heat
source system S on the basis of the information acquired
through various sensors and the information acquired
from the outdoor-unit controller 201 and the manual op-
erating device 3. The indoor-unit controller 101 consti-
tutes a "controller" according to the present embodiment.
Additionally, part of the control to be executed by the
indoor-unit controller 101 in the present embodiment may
be executed by another controller (for example, the out-
door-unit controller 201) such that the indoor-unit con-
troller 101 and the other controller are made to function
in combination. In this case, the indoor-unit controller 101
and the other controller work in cooperation with each
other to constitute the "controller" according to the
present embodiment.

(Contents of Antifreeze Control)

[0073] When the indoor unit 1 and the outdoor unit 2
are connected with a refrigerant pipe as in a conventional
heat source system, the refrigerant does not freeze and
there is no need for control to prevent the utilization fluid
from freezing. However, when water serving as the utili-
zation fluid is circulated between the indoor unit 1 and
the outdoor unit 2 as in the present embodiment, a coun-
termeasure is required to prevent the utilization fluid from
freezing. For this reason, in the present embodiment,
processing of preventing freezing of the utilization fluid
is incorporated into the control of the heat source system
S. This operation control of the heat source system S will
be described by referring to the flowchart of Fig. 2. In the
present embodiment, the processing of each step of the
flowchart shown in FIG. 2 is executed by the indoor-unit
controller 101.
[0074] In the step S101, various control information
items such as the inlet water-temperature Twi, the outlet
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water-temperature Two, and the setting temperature Ts
are read in.
[0075] In the step S102, on the basis of difference ΔT
(=Ts-Two) between the setting temperature Ts and the
outlet water-temperature Two, whether to operate or stop
the compressor 22 is set, and the capacity (output) of the
compressor 22 is set during operation of the compressor
22. Setting the capacity is performed by setting the op-
erating frequency F (i.e., the inverter output frequency
F) of the electric motor provided in the compressor 22.
The operating frequency F is set by using proportional-
integral control calculation or integral control calculation
based on the difference ΔT, for example. The method for
setting the operating frequency F is not limited to the
above-described two methods, and the operating fre-
quency F can also be set by GA control or fuzzy control
that calculates frequency change amount Δf (F=F+Δf) by
using amount of change in the difference ΔT per prede-
termined time as a parameter.
[0076] In the above-described processing, the differ-
ence (=Ts-Twi) between the setting temperature Ts and
the inlet water-temperature Twi may be used for the dif-
ference ΔT instead of the difference between the setting
temperature Ts and the outlet water-temperature Two.
[0077] In the step S103, it is determined whether to
stop the compressor 22 or not. In other words, in the case
of the inverter-driven compressor 22, it is determined
whether its operating frequency F is 0 Hz or not. If the
compressor 22 is to be stopped, the processing proceeds
to the step S104. Otherwise, i.e., if the compressor 22 is
to be operated, the processing proceeds to the step
S105.
[0078] In the step S104, a command signal to stop the
compressor 22 is outputted, and the compressor 22 is
stopped. At this time, the pump 11 is also stopped at the
same timing as the stop timing of the compressor 22 or
with a slight delay from the stop timing of the compressor
22.
[0079] In the step S105, a command signal to operate
the compressor 22 is outputted. This causes the com-
pressor 22 to start when the compressor 22 is activated
from a stopped state, and causes the compressor 22 to
continue operating when the compressor 22 is in opera-
tion. While the compressor 22 is operating, the pump 11
is basically operating at the same time to circulate water,
which is the utilization fluid.
[0080] In the step S106, it is determined whether a tim-
er Tm is in operation or not. Under the first condition that
compressor 22 is instructed to stop in the process of
S104, in other words, the compressor 22 is stopped, if it
is determined based on the inlet water-temperature Twi
that there is a risk of freezing of the water in the water
heat exchanger 21, the relay pipe Pi, or the return pipe
Pr, the timer Tm starts its operation and ends its operation
after elapse of a setting time such as 5 minutes from the
start of its operation. If the timer Tm is in operation, the
processing proceeds to the step S107. If the timer Tm is
not in operation, the processing proceeds to the step

S108.
[0081] In the step S107, the pump 11 is operated to
prevent freezing of the water in the relay pipe Pi and the
return pipe Pr. If the pump 11 is already in operation, the
pump 11 continues to operate.
[0082] In the step S108, it is determined whether the
inlet water-temperature Twi detected by the inlet temper-
ature sensor 211 is lower than a predetermined temper-
ature Lt or not. This predetermined temperature Lt is set
as a temperature indicating that there is a risk of freezing
of the utilization fluid, and is, for example, 4°C. If the inlet
water-temperature Twi is lower than the predetermined
temperature Lt, the processing proceeds to the step
S109. If the inlet water-temperature Twi is equal to or
higher than the predetermined temperature Lt, the
processing proceeds to the step S110.
[0083] In the step S109, the timer Tm is started or re-
started. After starting, the timer Tm operates for the set-
ting time. The timer Tm stops at the timing when this
setting time elapses from its start, and repeatedly oper-
ates each time a restart command is inputted to the the
timer Tm.
[0084] In the step S110, the pump 11 is stopped or
kept stopped.
[0085] In the steps S106 to S110 in this manner, after
the compressor 22 is stopped, the comparison between
the inlet water-temperature Twi and the predetermined
temperature Lt is performed to determine in the step S108
whether there is a risk of freezing of the utilization fluid
or not, and if it is determined that the inlet water-temper-
ature Twi is lower than the predetermined temperature
Lt and there is a risk of freezing of the utilization fluid, the
timer Tm is started in the step S109 and the pump 11 is
accordingly operated in the step S107. Further, while the
timer Tm is operating, the pump 11 continues to operate
in the step S107. If the timer Tm stops after elapse of the
setting time, the pump 11 is stopped in the step S110 on
the condition that the inlet water-temperature Twi is equal
to or higher than the predetermined temperature Lt.
Thereafter, every time the inlet water-temperature Twi
falls below the predetermined temperature Lt, the timer
Tm is started in the step S109 and the pump 11 is oper-
ated in the step S107. As a result, after the compressor
22 is stopped, the intermittent operation of the pump 11
prevents the water flowing through the water heat ex-
changer 21 and the piping from freezing. When brine or
antifreeze fluid is used as the utilization fluid, the above-
described antifreeze control is unnecessary.

(Piping Structure in Outdoor Unit)

[0086] Hereinbelow, on the basis of Fig. 3 to Fig. 5, a
description will be given of the piping structure in the out-
door unit 2, especially the joint structure on the inlet side
and the outlet side of the water heat exchanger 21.
[0087] Fig. 3 schematically illustrates the internal con-
figuration of the outdoor unit 2 in a horizontal cross-sec-
tion. The lower part of the sheet of Fig. 3 shows the front
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of the outdoor unit 2, and the upper part of the sheet of
Fig. 3 shows the rear of the outdoor unit 2. In other words,
in the present embodiment, the outside air passes
through the interior of the outdoor unit 2 from the rear to
the front as shown by the arrow in Fig. 3. The outdoor
unit 2 includes the housing 27 that accommodates vari-
ous outdoor-unit components such as the water heat ex-
changer 21, and the interior of the housing 27 is divided
into a blower chamber A and a machine chamber B on
the respective left and right sides by a partition plate 27a
that extends in the vertical direction.
[0088] The blower chamber A houses the air heat ex-
changer 23 and the fan 23a, and openings for ventilation
are provided in a front surface 27f and a rear surface 27r
of the housing 27 facing the air heat exchanger 23. The
machine chamber B houses refrigeration-cycle compo-
nents excluding the air heat exchanger 23 and the fan
23a, specifically, houses the water heat exchanger 21,
the compressor 22, and the four-way valve 24, for exam-
ple.
[0089] The partition plate 27a is made of, for example,
sheet metal. The partition plate 27a is attached to the
housing 27 in such a manner that extraneous substance
such as rainwater having entered the blower chamber A
through gaps such as the openings does not enter the
machine chamber B. Furthermore, the outer contour in-
cluding the top plate of the housing 27 and the partition
plate 27a prevents direct intrusion of extraneous sub-
stance such as rainwater into the machine chamber B
from the outside.
[0090] The water heat exchanger 21 and the compres-
sor 22 are disposed close to each other inside the ma-
chine chamber B. With respect to the water heat ex-
changer 21, an inlet connection joint 41 and an outlet
connection joint 42 are connected to the open end of the
water pipe. The inlet connection joint 41 and the outlet
connection joint 42 penetrate the rear surface 27r of the
housing 27. The edge 41a of the inlet connection joint 41
and the edge 42a of outlet connection joint 42 extend to
reach the outside of the housing 27.
[0091] Fig. 4 shows the internal structure of the ma-
chine chamber B of the outdoor unit 2 in a vertical cross-
section.
[0092] In the water heat exchanger 21 of the outdoor
unit 2, a lower open end and an upper open end are
formed as open ends of the water pipe through which the
utilization fluid flows. The lower open end is close to the
installation surface D of the outdoor unit 2, and consti-
tutes the inlet port 21a of the utilization fluid. The upper
open end is far from the installation surface D, and con-
stitutes the outlet port 21b of the utilization fluid. In other
words, the utilization fluid is introduced into the water
heat exchanger 21 via the inlet port 21a and is discharged
from the water heat exchanger 21 via the outlet port 21b.
The inlet port 21a and the outlet port 21b of the water
heat exchanger 21 are both located inside the housing
27. The housing 27 has an inflow port 27i and an outflow
port 27o, the utilization fluid before heat exchange by the

water heat exchanger 21 flows into the outdoor unit 2 via
the inflow port 27i, and the utilization fluid after heat ex-
change by the water heat exchanger 21 flows out of the
outdoor unit 2 via the outflow port 27o. The return pipe
Pr is connected to the inlet port 21a of the water heat
exchanger 21 via the inlet connection joint 41 attached
to its pipe end. The relay pipe Pi is connected to the outlet
port 21b of the water heat exchanger 21 via the outlet
connection joint 42 attached to its pipe end.
[0093] The inlet connection joint 41 and the outlet con-
nection joint 42 have the same structure except the part
where the inlet connection joint 41 has a sensor fixing
portion 211a. The inlet connection joint 41 and the outlet
connection joint 42 penetrate the housing 27 of the out-
door unit 2 from the inside to the outside, and their edges
41a and 42a are located on the outside of the outdoor
unit 2. The inlet connection joint 41 and the outlet con-
nection joint 42 respectively have flanges 41b and 42b
that extend vertically within a plane perpendicular to the
central axis of the pipe conduit. The inflow port 27i and
the outflow port 27o are closed by abutting and fixing the
flanges 41b and 42b to the outer surface of the housing
27 of the outdoor unit 2, and thereby positioning of the
inlet connection joint 41 and the outlet connection joint
42 with respect to the housing 27 is achieved.
[0094] The respective base ends 41c and 42c of the
inlet connection joint 41 and the outlet connection joint
42 are located inside the housing 27 of the outdoor unit
2, i.e., in the gap between the water heat exchanger 21
and the housing 27 of the outdoor unit 2.
[0095] Fig. 5 is a perspective view of the joint structure
on the inlet side of the water heat exchanger 21 as viewed
diagonally from above, and illustrates an enlarged view
of the inlet connection joint 41 and its surrounding region.
For convenience of illustration, Fig. 5 shows the state in
which the housing 27 of the outdoor unit 2 is detached.
The sensor fixing portion 211a for attaching the inlet wa-
ter-temperature sensor 211 is formed at the base end
41c of the inlet connection joint 41, and the inlet water-
temperature sensor 211 is attached to this sensor fixing
portion 211a. The inlet water-temperature sensor 211
can be configured as a thermistor. The sensor fixing por-
tion 211a may be a sensor holder on which the inlet water-
temperature sensor 211 is detachably attached. Addi-
tionally or alternatively, the sensor fixing portion 211a
may be configured such that the inlet water-temperature
sensor 211 is non-removably embedded in the sensor
fixing portion 211a. The respective base ends 41c and
42c of the inlet connection joint 41 and the outlet con-
nection joint 42 are tightened with fasteners 51 to the
inlet port 21a and the outlet port 21b of the water heat
exchanger 21, and both are fixed to be watertight.

(Advantages and Effects)

[0096] The heat source system S according to the
present embodiment includes the indoor unit 1 and the
outdoor unit 2, and is configured to: supply the utilization

15 16 



EP 4 474 731 A2

10

5

10

15

20

25

30

35

40

45

50

55

fluid having passed through the outdoor unit 2 from the
indoor unit 1 to the utilization device 4 via the outgoing
pipe Pf; and return the utilization fluid after use in the
utilization device 4 to the outdoor unit 2 via the return
pipe Pr.
[0097] The indoor unit 1 is provided with the pump 11
and the expansion tank 12, the outdoor unit 2 is provided
with the refrigeration cycle apparatus that includes the
water heat exchanger 21, the outdoor unit 2 and the in-
door unit 1 are connected to each other via the relay pipe
Pi, the indoor unit 1 and the utilization device 4 are con-
nected to each other via the outgoing pipe Pf, and thus,
the indoor unit 1 can be structurally simplified and down-
sized.
[0098] The return pipe Pr installed from the utilization
device 4 and configured as a flow path for the utilization
fluid after use is directly connected to the outdoor unit 2
without passing through the indoor unit 1. In other words,
out of both the outgoing flow path (i.e., the outgoing pipe
Pf) through which the utilization fluid flows toward the
utilization device 4 and the return flow path (i.e., the return
pipe Pr) through which the utilization fluid after use in the
utilization device 4 flows, only the outgoing flow path is
connected to the indoor unit 1. This configuration allows
the indoor unit 1 to omit: the connection portion (or con-
nection port) of the return pipe Pr from the utilization de-
vice 4; the connection portion (or connection port) of the
pipe connected to the return pipe Pr inside the indoor
unit 1; or the connection portion (or connection port) of
the return-side relay pipe extending from the outdoor unit
2. Omission of these components enables both miniatur-
ization of the indoor unit 1 and reduction in man-hours
required for pipe-connection work of the indoor unit 1 and
installation of the return pipe Pr.
[0099] Furthermore, depending on the disposition of
the indoor unit 1 or the utilization device 4, the piping
length of the return pipe Pr can be significantly shortened,
and the total piping length of the overall piping including
the outgoing pipe Pf and the return pipe Pr can be short-
ened. Such reduction in piping length can reduce the
pressure drop in the piping, lower the lifting height re-
quired for the pump 11, and optimize the performance
required of the pump 11 to reduce the manufacturing
cost.
[0100] Since the return pipe Pr is directly connected to
the outdoor unit 2 without going through the indoor unit
1, the indoor unit 1 cannot directly detect the temperature
of the utilization fluid after use in the utilization device 4,
i.e., the inlet water-temperature Twi of the water heat
exchanger 21, which needs to be detected in various
control processes of the heat source system S. However,
in the present embodiment, the inlet water-temperature
Twi of the water heat exchanger 21 is detected by the
outdoor-unit controller 201 as the temperature of the uti-
lization fluid introduced into the outdoor unit 2 via the
return pipe Pr, and thus, the operation of the heat source
system S can be properly controlled without any problem
by sharing this temperature information with the indoor-

unit controller 101. Since the inlet water-temperature
sensor 211 configured to detect the inlet water-temper-
ature Twi is installed in the outdoor unit 2, the number of
components to be installed in the indoor unit 1 can be
reduced and the configuration of the indoor unit 1 can be
further simplified.
[0101] Moreover, the sensor fixing portion 211a for fix-
ing the inlet water-temperature sensor 211 is integrally
formed on the inlet connection joint 41. This configuration
enables installation of the inlet water-temperature sensor
211 even in a narrow space inside the outdoor unit 2,
provides higher degree of freedom in the installation of
the inlet water-temperature sensor 211, and allows a
larger water heat exchanger 21 to be used and housed
in the outdoor unit 2.
[0102] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the inventions. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions and
changes in the form of the embodiments described herein
may be made without departing from the spirit of the in-
ventions. The accompanying claims and their equiva-
lents are intended to cover such forms or modifications
as would fall within the scope and spirit of the inventions.

REFERENCE SIGNS LIST

[0103]

S heat source system
1 indoor unit
11 pump
12 expansion tank
13 backup heater
15 interior pipe
2 outdoor unit
21 water/refrigerant heat exchanger (first heat ex-

changer)
22 compressor
23 air/refrigerant heat exchanger (second heat ex-

changer)
3 manual operating device
4 utilization device
Pf outgoing pipe
Pr return pipe
101 indoor-unit controller
201 outdoor-unit controller
111 outlet temperature sensor
211 inlet temperature sensor

Claims

1. A heat source system (S) comprising:

an indoor unit (1) that includes an expansion
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tank (12) and a pump (11) configured to circulate
utilization fluid; and
an outdoor unit (2) that includes a refrigeration
cycle apparatus (21, 22, 23, 24, 25), the refrig-
eration cycle apparatus (21, 22, 23, 24, 25) in-
cluding a first heat exchanger (21) that exchang-
es heat between a refrigerant and the utilization
fluid, and being configured such that the refrig-
erant circulates through the first heat exchanger
(21), wherein:

the indoor unit (1) is configured to be con-
nectable to the outdoor unit (2) via a relay
pipe (Pi), and also be connectable to a uti-
lization device (4) via an outgoing pipe (Pf)
so that the utilization fluid having passed
through the first heat exchanger (21) is sup-
plied to the utilization device (4) via the relay
pipe (Pi), the indoor unit (1), and the outgo-
ing pipe (Pf); and
a return pipe (Pr) for introducing the utiliza-
tion fluid after use in the utilization device
(4) into the outdoor unit (2) is configured to
be directly connectable to the outdoor unit
(2) without passing through the indoor unit
(1) .

2. The heat source system (S) according to claim 1,
further comprising:

a water temperature sensor (211) configured to
detect a temperature of the utilization fluid intro-
duced into the outdoor unit (2) via the return pipe
(Pr); and
a controller (101) configured to control operation
of the heat source system (S) based on the tem-
perature of the utilization fluid detected by the
water temperature sensor (211) .

3. The heat source system (S) according to claim 2,
wherein:

the water temperature sensor (211) is disposed
in the outdoor unit (2);
the controller (101) is disposed in the indoor unit
(1) ;
the outdoor unit (2) is configured to transmit the
temperature of the utilization fluid detected by
the water temperature sensor (211) to the con-
troller (101) through communication; and
the controller (101) is configured to control op-
eration of the heat source system (S) based on
the temperature of the utilization fluid transmit-
ted from the outdoor unit (2).

4. The heat source system (S) according to claim 2 or
claim 3, wherein:

the outdoor unit (2) includes an inflow port (27i),
an outflow port (27o), and an inlet connection
joint (41) configured to connect the return pipe
(Pr) to the inflow port (27i),

the inflow port (27i) being a port through
which the utilization fluid before heat ex-
change by the first heat exchanger (21)
flows in,
the outlet port (27o) being a port through
which the utilization fluid after heat ex-
change by the first heat exchanger (21)
flows out; and

the inlet connection joint (41) has a sensor fixing
portion (211a) provided inside a housing (27) of
the outdoor unit (2), the sensor fixing portion
(211a) being a portion to which the water tem-
perature sensor (211) is fixed.

5. The heat source system (S) according to any one of
claim 1 to claim 4, wherein:

the indoor unit (1) further includes a housing (17)
provided with an inlet connection port (17i) and
an outlet connection port (17o), an interior pipe
(15) housed in the housing (17), and a backup
heater (13) housed in the housing (17),

the inlet connection port (17i) being a port
to which the relay pipe (Pi) is connected and
through which the utilization fluid having
passed through the first heat exchanger
(21) flows in from the relay pipe (Pi),
the outlet connection port (17o) being a port
to which the outgoing pipe (Pf) is connected
and through which the utilization fluid flows
out to the outgoing pipe (Pf),
the interior pipe (15) being a pipe that con-
nects the inlet connection port (17i) and the
outlet connection port (17o) to allow the uti-
lization fluid to pass through the indoor unit
(1);

the pump (11) is housed in the housing (17) and
is connected to the interior pipe (15) to allow the
utilization fluid to circulate;
the expansion tank (12) is housed in the housing
(17) and is connected to the interior pipe (15);
and
the backup heater (13) is installed in such a man-
ner that the backup heater (13) is able to heat
the utilization fluid flowing through the interior
pipe (15).

6. The heat source system (S) according to claim 5,
wherein the backup heater (13) is connected to the
interior pipe (15) on an upstream side of the pump
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(11).

7. The heat source system (S) according to claim 5 or
claim 6, wherein the backup heater (13) is connected
to the interior pipe (15) on an upstream side of the
expansion tank (12) .

8. An indoor unit (1) constituting a heat source system
(S) in cooperation with an outdoor unit (2) that is
configured to control a temperature of utilization fluid
through refrigeration cycle, the indoor unit (1) com-
prising:

a housing (17) provided with an inlet connection
port (17i) and an outlet connection port (17o),

the inlet connection port (17i) being a port
through which the utilization fluid subjected
to temperature control by the outdoor unit
(2) flows in,
the outlet connection port (17o) being a port
through which the utilization fluid flows out
to a utilization device (4);

an interior pipe (15) housed in the housing (17)
and connecting the inlet connection port (17i)
and the outlet connection port (17o) to allow the
utilization fluid to pass through the indoor unit
(1);
a pump (11) housed in the housing (17) and con-
nected to the interior pipe (15) allow the utiliza-
tion fluid to circulate; and
an expansion tank (12) housed in the housing
(17) and connected to the interior pipe (15),
wherein the housing (17) does not have a con-
nection port to be connected with a flow path
through which the utilization fluid after use in the
utilization device (4) flows.

9. The indoor unit (1) of a heat source system (S) ac-
cording to claim 8, further comprising a backup heat-
er (13) housed in the housing (17) and installed in
such a manner that the backup heater (13) is able
to heat the utilization fluid flowing through the interior
pipe (15).

10. The indoor unit (1) of a heat source system (S) ac-
cording to claim 9, wherein the backup heater (13)
is connected to the interior pipe (15) on an upstream
side of the pump (11).

11. The indoor unit (1) of a heat source system (S) ac-
cording to claim 9 or claim 10, wherein the backup
heater (13) is connected to the interior pipe (15) on
an upstream side of the expansion tank (12).
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