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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a heat load
processing system.

BACKGROUND ART

[0002] Conventionally, as disclosed in Patent Litera-
ture 1 (JP 2006-38323 A), there are known refrigerant
system component devices configuring a refrigerant sys-
tem including a compressor and a heat exchanger that
is connected to a refrigerant pipe through which refriger-
ant flows and a heat medium pipe through which heat
medium flows to cause the refrigerant and the heat me-
dium to exchange heat with each other.

SUMMARY OF THE INVENTION
<Technical Problem>

[0003] Refrigerant system component devices may
suffer from a refrigerant leak due to damage to, degra-
dation over time of, or poor connection of a refrigerant
pipe, a heat exchanger, and the like. On the other hand,
in a heat load processing system including a plurality of
refrigerant systems, quick identification of a refrigerant
system in which a refrigerant leak is occurring is desired.

<Solutions to Problem>

[0004] A heat load processing system according to a
first aspect is a heat load processing system having a
plurality of refrigerant systems through which refrigerant
circulates and includes a plurality of refrigerant system
componentdevices, a casing, arefrigerantleak detection
unit, and a control unit. The refrigerant system compo-
nent devices include a compressor and/or a heat ex-
changer as (a) device(s) forming one of the refrigerant
systems. The compressor compresses the refrigerant.
The heat exchanger is connected to a refrigerant pipe
and a heat medium pipe. The refrigerant pipe is a pipe
through which the refrigerant flows. The heat medium
pipe is a pipe through which heat medium flows. The heat
exchanger causes the refrigerant and the heat medium
to exchange heat with each other. The casing collectively
houses the plurality of refrigerant system component de-
vices. The refrigerant leak detection unit individually de-
tects a refrigerant leak in the respective refrigerant sys-
tems. The control unit controls operations of actuators of
the respective refrigerant systems. When the refrigerant
leak detection unit detects the refrigerant leak, the control
unit performs first processing and second processing.
The first processing is processing for identifying a refrig-
erant leaking system that is the refrigerant system in
which the refrigerant leak is occurring. The second
processing is processing for changing an operating state
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of atleast one of the refrigerant systems based on aresult
of the first processing.

[0005] Thus, in the heat load processing system in-
cluding the plurality of refrigerant systems, it is possible
to quickly identify the refrigerant system in which the re-
frigerant leak is occurring. Moreover, it is possible to
change the operating state of the predetermined refrig-
erant system in accordance with the identification result.
[0006] The "refrigerant leak detection unit" is a refrig-
erantleak sensor for directly detecting the refrigerant that
is leaking (leaking refrigerant), a pressure sensor or a
temperature sensor for detecting states (a pressure or a
temperature) of the refrigerant in the refrigerant system,
and/or a computer that determines presence or absence
of the refrigerant leak based on detection values of the
sensors.

[0007] A heat load processing system according to a
second aspect is the heat load processing system ac-
cording to the first aspect, in which the control unit con-
trols the refrigerant leaking system into a stop state in
the second processing. This reduces the further refrig-
erant leak from the refrigerant leaking system when the
refrigerant leak occurs.

[0008] A heat load processing system according to a
third aspectis the heatload processing system according
to the first or second aspect further including a refrigerant
state sensor. The refrigerant state sensor detects pres-
sures or temperatures of the refrigerant in the respective
refrigerant systems. The control unit identifies the refrig-
erant leaking system by comparing states of the refrig-
erantin the respective refrigerant systems with each oth-
er based on detection values of the refrigerant state sen-
sor. This makes it easy to discharge the leaking refriger-
ant from a facility device room to the other space when
the refrigerant leak occurs in the heat exchanger unit.
[0009] A heat load processing system according to a
fourth aspectis the heat load processing system accord-
ing to any one of the first to third aspects, in which the
control unitidentifies the refrigerant leaking system while
operating the respective refrigerant systems in the first
processing.

[0010] A heat load processing system according to a
fifth aspect is the heat load processing system according
to any one of the first to third aspects, in which the control
unit identifies the refrigerant leaking system while stop-
ping the respective refrigerant systems in the first
processing.

[0011] A heat load processing system according to a
sixth aspectis the heatload processing system according
to the fifth aspect, in which the refrigerant system com-
ponentdevices further include a second heat exchanger.
The second heat exchanger causes the refrigerant com-
pressed by the compressor to condense or radiate heat
by causing the refrigerant to exchange heat with water.
The control unit identifies the refrigerant leaking system
based on a degree of a pressure drop of the high-pres-
sure refrigerant in each of the refrigerant systems in the
first processing. This makes it easy to identify the refrig-



3 EP 3 859 253 A1 4

erant leaking system when the refrigerant system com-
ponent devices include the second heat exchanger that
causes the high-pressure refrigerant to condense or ra-
diate heat by causing the refrigerant to exchange heat
with the water.

[0012] A heat load processing system according to a
seventh aspect is the heat load processing system ac-
cording to any one of the first to sixth aspects, in which
the control unit controls the refrigerant systems, other
than the refrigerant leaking system out of the refrigerant
systems operating when the refrigerant leak is detected
by the refrigerant leak detection unit, in operating states,
in the second processing. Thus, the refrigerant systems
in which no refrigerant leak is occurring can continue op-
erating.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

FIG. 1 is a schematic configuration diagram of a heat
load processing system.

FIG. 2 is a diagrammatic illustration showing a con-
crete example of refrigerant used in refrigerant cir-
cuit.

FIG. 3 is a diagrammatic illustration showing a man-
ner of installation of the heat load processing system.
FIG. 4 is a schematic plan view of a facility device
room in which a heat exchanger unit is installed.
FIG. 5 is a perspective view of the heat exchanger
unit.

FIG. 6 is a diagrammatic illustration showing a man-
ner of disposition of devices in a casingin aplan view.
FIG. 7 is a diagrammatic illustration showing the
manner of disposition of the devices in the casingin
a side view.

FIG. 8 is a diagrammatic illustration showing the
manner of disposition of the devices in the casingin
a front view.

FIG. 9is a diagrammatic illustration of a bottom plate
in a plan view.

FIG. 10 is a diagrammatic illustration of the bottom
plate in a side view.

FIG. 11 is a diagrammatic illustration schematically
showing a manner of disposition of an exhaust fan
unit and a cooling fan in the casing.

FIG. 12 is a block diagram schematically showing a
controller and components connected to the control-
ler.

FIG. 13 is a flowchart of exemplary processing to be
performed by the controller.

FIG. 14 is a perspective view of a heat exchanger
unit according to Modification 1.

FIG. 15is a diagrammaticillustration showing aman-
ner of disposition of devices in the heat exchanger
unit according to Modification 1 in a plan view.

FIG. 16 is a diagrammatic illustration showing the
manner of disposition of the devices in the heat ex-
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changer unit according to Modification 1 in a front
view.

FIG. 17 is a diagrammatic illustration showing the
manner of disposition of the devices in the heat ex-
changer unit according to Modification 1 in a side
view.

FIG. 18 is a diagrammatic illustration schematically
showing a manner of configuration of a heat load
processing system according to Modification 1.

DESCRIPTION OF EMBODIMENTS

[0014] With reference to the drawings, a heat load
processing system 100 according to an embodiment of
the present disclosure will be described below. Note that
the following embodiment is merely a specific example
of the present disclosure and does not intend to limit the
technical scope of the present disclosure. The embodi-
ment can be changed as appropriate without departing
from the gist of the present disclosure. The following de-
scription may include expressions such as "up", "down",
"left", "right", "front (front side)", and "rear (rear side)"
indicating directions. Unless otherwise specified, these
directions indicate directions shown by arrows in the fig-
ures. Note that these expressions related to the direc-
tions are used merely to facilitate understanding of the
embodimentand do notintend tolimitthe ideas according
to the present disclosure.

(1) Heat load processing system 100

[0015] FIG. 1 is a schematic configuration diagram of
a heat load processing system 100. The heat load
processing system 100 is a system for processing a heat
load in an installation environment. In the embodiment,
the heatload processing system 100 is an air conditioning
system that performs air conditioning of a target space.
[0016] The heat load processing system 100 mainly
includes a plurality of (here, four) heat-source-side units
10, a heat exchanger unit 30, a plurality of (here, four)
use-side units 60, a plurality of (here, four) liquid-side
connection pipes LP, a plurality of (here, four) gas-side
connection pipes GP, a first heat medium connection
pipe H1 and a second heat medium connection pipe H2,
arefrigerant leak sensor 70, and a controller 80 that con-
trols an operation ofthe heatload processing system 100.
[0017] In the heat load processing system 100, the
heat-source-side units 10 and the heat exchanger unit
30 are connected to each other via the liquid-side con-
nection pipes LP and the gas-side connection pipes GP
to thereby form refrigerant circuits RC through which re-
frigerant circulates. In the heat load processing system
100, in relation to the fact that the plurality of heat-source-
side units 10 are arranged in parallel, the plurality of
(here, four) refrigerant circuits RC (refrigerant system)
are formed. In other words, in the heat load processing
system 100, the plurality of heat-source-side units 10 and
the heat exchanger unit 30 form the plurality of refrigerant
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circuits RC. The heat load processing system 100 per-
forms a vapor compression refrigeration cycle in each of
the refrigerant circuits RC.

[0018] Inthe embodiment, the refrigerant filled into the
refrigerant circuits RC is a flammable refrigerant. Here,
the flammable refrigerantincludes refrigerants falling into
Class 3 (higher flammability), Class 2 (Flammable), and
Sub class 2L (Lower flammability) in accordance with the
United States ASHRAE 34 Designation and safety clas-
sification of refrigerant or ISO 817 Refrigerants-Desig-
nation and safety classification. For example, specific ex-
amples of the refrigerant used in the embodiment are
showninFIG. 2. InFIG. 2,"ASHRAE Number" represents
ASHRAE number of the refrigerant specified in ISO 817,
"Composition" represents ASHRAE number of substanc-
es included in the refrigerant, "Mass %" represents per-
cent concentrations of mass of respective substances
included in the refrigerant, and "Alternative" represents
a name of a substance often replaced by the refrigerant.
The refrigerant used specifically in the embodiment is
R32. The refrigerant filled into the refrigerant circuits RC
may be a refrigerant not illustrated in FIG. 2 and may be
a CO, refrigerant or a refrigerant such as ammonia hav-
ing toxicity, for example. The refrigerants filled into the
respective refrigerant circuits RC do not necessarily have
to be the same refrigerants.

[0019] In the heat load processing system 100, the
heat exchanger unit 30 and each of the use-side units
60 are connected to each other via the first heat medium
connection pipe H1 and the second heat medium con-
nection pipe H2 to thereby form a heat medium circuit
HC through which heat medium circulates. In other
words, in the heat load processing system 100, the heat
exchanger unit 30 and each of the use-side units 60 form
the heat medium circuit HC. In the heat medium circuit
HC, a pump 36 (described later) of the heat exchanger
unit 30 is driven to thereby circulate the heat medium.
[0020] In the embodiment, the heat medium filled into
the heat medium circuit HC is liquid medium such as
water and brine, for example. Examples of the brine in-
clude an aqueous solution of sodium chloride, an aque-
ous solution of calcium chloride, an aqueous solution of
ethylene glycol, and an aqueous solution of propylene
glycol. The liquid medium is not limited to those kinds
mentioned here as the examples and it is possible to
select a suitable kind of liquid medium. The brine is used
as the heat medium specifically in the embodiment.

(2) Detailed configurations
(2-1) Heat-source-side unit 10

[0021] In the embodiment, the heat load processing
system 100 has the four heat-source-side units 10 (see
FIG. 1). The heat exchanger unit 30 cools or heats the
liquid medium with the refrigerant cooled or heated in the
four heat-source-side units 10. Note that the number of
heat-source-side units 10 is merely an example and the
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number is not limited to four. There may be provided one
to three or five or more heat-source-side unit(s) 10. FIG.
1 illustrates an internal configuration of only one of the
four heat-source-side units 10 and does not illustrate in-
ternal configurations of the other three heat-source-side
units 10. The heat-source-side units 10 not illustrated in
the figure have similar configurations to the heat-source-
side unit 10 described below.

[0022] The heat-source-side units 10 are units thatcool
or heat the refrigerant by using air as a heat source. Each
of the heat-source-side units 10 is individually connected
to the heat exchanger unit 30 via the liquid-side connec-
tion pipe LP and the gas-side connection pipe GP. In
other words, each of the respective heat-source-side
units 10 individually forms the refrigerant circuit RC (re-
frigerant system) together with the heat exchanger unit
30. In other words, in the heat load processing system
100, the plurality of (here, four) heat-source-side units
10 are respectively connected to the heat exchanger unit
30 to thereby form the plurality of (here, four) refrigerant
circuits RC (refrigerant systems). Note that the respective
refrigerant circuits RC are separated from each otherand
not communicating with each other.

[0023] Aninstallation place of each of the heat-source-
side units 10 is not limited and may be a space on a
rooftop or around a building, for example. Each of the
heat-source side units 10 is connected to the heat ex-
changer unit 30 via the liquid-side connection pipe LP
and the gas-side connection pipe GP and forms a part
of the refrigerant circuit RC.

[0024] Each of the heat-source-side units 10 mainly
includes, as devices forming the refrigerant circuit RC, a
plurality of refrigerant pipes (afirst pipe P1to an eleventh
pipe P11), a compressor 11, an accumulator 12, a four-
way switching valve 13, a heat-source-side heat ex-
changer 14, a subcooler 15, a heat-source-side first con-
trol valve 16, a heat-source-side second control valve
17, a liquid-side shutoff valve 18, and a gas-side shutoff
valve 19.

[0025] The first pipe P1 connects the gas-side shutoff
valve 19 and a first port of the four-way switching valve
13. The second pipe P2 connects an inlet port of the
accumulator 12 and a second port of the four-way switch-
ing valve 13. The third pipe P3 connects an outlet port
of the accumulator 12 and an intake port of the compres-
sor 11. The fourth pipe P4 connects a discharge port of
the compressor 11 and a third port of the four-way switch-
ing valve 13. The fifth pipe P5 connects a fourth port of
the four-way switching valve 13 and a gas-side inlet/out-
let of the heat-source-side heat exchanger 14. The sixth
pipe P6 connects a liquid-side inlet/outlet of the heat-
source-side heat exchanger 14 and one end of the heat-
source-side first control valve 16. The seventh pipe P7
connects the other end of the heat-source-side first con-
trol valve 16 and one end of a main flow path 151 of the
subcooler 15. The eighth pipe P8 connects the other end
of the main flow path 151 of the subcooler 15 and one
end of the liquid-side shutoff valve 18.
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[0026] The ninth pipe P9 connects a portion between
opposite ends of the sixth pipe P6 and one end of the
heat-source-side second control valve 17. The tenth pipe
P10 connects the other end of the heat-source-side sec-
ond control valve 17 and one end of a sub flow path 152
of the subcooler 15. The eleventh pipe P11 connects the
other end of the sub flow path 152 of the subcooler 15
and an injection port of the compressor 11.

[0027] Actually, each of the refrigerant pipes (Pl to
P11) may include a single pipe or a plurality of pipes
connected to each other via joints or the like.

[0028] The compressor11isadevice thatcompresses
low-pressure refrigerant until the refrigerant turns into
high-pressure refrigerant in the refrigeration cycle. The
compressor 11 used in this embodiment is a closed com-
pressor in which a compression element of a displace-
ment type, such as rotary type or scroll type, is driven to
rotate by a compressor motor (notillustrated). An inverter
can control an operating frequency of the compressor
motor. In other words, the compressor 11 has a control-
lable capacity. However, the compressor 11 may be a
fixed capacity compressor.

[0029] The accumulator 12is a container for suppress-
ing excessive suction of the liquid refrigerant into the
compressor 11. The accumulator 12 has a predeter-
mined capacity depending on an amount of refrigerant
filled in the refrigerant circuit RC.

[0030] The four-way switching valve 13 is a flow path
switching mechanism for changing a flow of the refriger-
ant in the refrigerant circuit RC. The four-way switching
valve 13 is switchable between a forward cycle state and
a reverse cycle state. The four-way switching valve 13,
in the forward cycle state, communicates between the
first port (the first pipe P1) and the second port (the sec-
ond pipe P2) and communicates between the third port
(the fourth pipe P4) and the fourth port (the fifth pipe P5)
(see solid lines in the four-way switching valve 13 in FIG.
1). The four-way switching valve 13, in the reverse cycle
state, communicates between the first port (the first pipe
P1) and the third port (the fourth pipe P4) and commu-
nicates between the second port (the second pipe P2)
and the fourth port (the fifth pipe P5) (see broken lines
in the four-way switching valve 13 in FIG. 1).

[0031] The heat-source-side heat exchanger 14 is a
heat exchanger that functions as a condenser (or a ra-
diator) or an evaporator for the refrigerant. The heat-
source-side heat exchanger 14 functions as the condens-
er for the refrigerant during a forward cycle operation
(operation with the four-way switching valve 13 in the
forward cycle state). On the other hand, the heat-source-
side heat exchanger 14 functions as the evaporator for
the refrigerant during a reverse cycle operation (opera-
tion with the four-way switching valve 13 in the reverse
cycle state). The heat-source-side heat exchanger 14
includes a plurality of heat transfer tubes and fins (not
illustrated). The heat source-side heat exchanger 14 is
configured to cause the refrigerant in the heat transfer
tubes to exchange heat with air (a heat-source-side air

10

15

20

25

30

35

40

45

50

55

flow described later) passing around the heat transfer
tubes or heat transfer fins.

[0032] The subcooler 15 is a heat exchanger that
makes the incoming refrigerant into liquid refrigerant in
a subcooled state. The subcooler 15 is a double-pipe
heat exchanger, for example, and includes the main flow
path 151 and the sub flow path 152. The subcooler 15 is
configured to cause the refrigerant flowing through the
main flow path 151 and the refrigerant flowing through
the sub flow path 152 to exchange heat with each other.
[0033] The heat-source-side first control valve 16 is an
electronic expansion valve whose opening degree is con-
trollable. By controlling the opening degree, the heat-
source-side first control valve 16 decompresses the in-
coming refrigerant or adjusts a flow rate of the incoming
refrigerant. The heat-source-side first control valve 16 is
switchable between an open state and a closed state.
The heat-source-side first control valve 16 is disposed
between the heat-source-side heat exchanger 14 and
the subcooler 15 (the main flow path 151).

[0034] The heat-source-side second control valve 17
is an electronic expansion valve whose opening degree
is controllable. By controlling the opening degree, the
heat-source-side second control valve 17 decompresses
the incoming refrigerant or adjusts a flow rate of the in-
coming refrigerant. The heat-source-side second control
valve 17 is switchable between an open state and a
closed state. The heat-source-side second control valve
17 is disposed between the heat-source-side heat ex-
changer 14 and the subcooler 15 (the sub flow path 152).
[0035] The liquid-side shutoff valve 18 is a manual
valve disposed at a joint between the eighth pipe P8 and
the liquid-side connection pipe LP. The liquid-side shutoff
valve 18 has the one end connected to the eighth pipe
P8 and the other end connected to the liquid-side con-
nection pipe LP.

[0036] The gas-side shutoff valve 19 is a manual valve
disposed at a joint between the first pipe P1 and the gas-
side connection pipe GP. The gas-side shutoff valve 19
has the one end connected to the first pipe P1 and the
other end connected to the gas-side connection pipe GP.
[0037] Each of the heat-source-side units 10 has a
heat-source-side fan 20 that generates the heat-source-
side air flow passing through the heat-source-side heat
exchanger 14. The heat-source-side fan 20 is a fan con-
figured to supply to the heat-source-side heat exchanger
14 the heat-source-side air flow for cooling or heating the
refrigerant flowing through the heat-source-side heat ex-
changer 14. The heat-source-side fan 20 includes a heat-
source-side fan motor (not illustrated) that is a drive
source and start and stop and the number of rotations of
the heat-source-side fan 20 are appropriately controlled
in accordance with a situation.

[0038] Each of the heat-source-side units 10 also in-
cludes a plurality of heat-source-side sensors S1 (see
FIG. 12) for detecting states (mainly, a pressure or atem-
perature) of the refrigerant in each of the refrigerant cir-
cuits RC. Each of the heat-source-side sensors S1 (re-
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frigerant state sensors) is a pressure sensor or a tem-
perature sensor such as a thermistor or a thermocouple.
The heat-source-side sensors S1 include a first temper-
ature sensor 21 that detects a temperature (suction tem-
perature) of the refrigerant on a suction side (in the third
pipe P3) of the compressor 11 or a second temperature
sensor 22 that detects a temperature (discharge temper-
ature) of the refrigerant on a discharge side (in the fourth
pipe P4) of the compressor 11, for example. The heat-
source-side sensors S1 also include a third temperature
sensor 23 that detects a temperature of the refrigerant
on a liquid side (in the sixth pipe P6) of the heat-source-
side heat exchanger 14, a fourth temperature sensor 24
that detects a temperature of the refrigerant in the eighth
pipe P8, or a fifth temperature sensor 25 that detects a
temperature of the refrigerant in the eleventh pipe P11,
for example. The heat-source-side sensors S1 also in-
clude a first pressure sensor 27 that detects a pressure
(suction pressure) of the refrigerant on the suction side
(in the second pipe P2) of the compressor 11 and a sec-
ond pressure sensor 28 that detects a pressure (dis-
charge pressure) of the refrigerant on the discharge side
(in the fourth pipe P4) of the compressor 11, for example.
[0039] Each of the heat-source-side units 10 also has
a heat-source-side unit control unit 29 that controls op-
erations and states of the respective devices included in
the heat-source-side unit 10. The heat-source-side unit
control unit 29 includes, in order to perform its functions,
various kinds of electric circuits, a microcomputer having
a microprocessor and a memory chip on which programs
performed by the microprocessor are stored, and the like.
The heat-source-side unit control unit 29 is electrically
connected to the respective devices (e.g., the devices
11,13, 16, 17, and 20) and the heat-source-side sensors
S1 included in the heat-source-side unit 10 to exchange
signals with the devices and the heat-source-side sen-
sors S1. The heat-source-side unit control unit 29 is elec-
trically connected to a heat exchanger unit control unit
49 (described later) of the heat exchanger unit 30 or the
like via a communication line to exchange control signals
with the heat exchanger unit control unit 49.

(2-2) Heat exchanger unit 30

[0040] The heatexchanger unit 30 is a device that per-
forms at least one of cooling and heating of the heat me-
dium by causing the heat medium and the refrigerant to
exchange heat with each other. In the embodiment, the
heat exchanger unit 30 causes the heat medium and the
refrigerant to exchange heat with each other to thereby
cool and heat the heat medium. The heat medium cooled
or heated by the liquid refrigerant in the heat exchanger
unit 30 is sent to the use-side units 60.

[0041] The heat exchanger unit 30 is a unit that cools
or heats the heat medium sent to the use-side units 60
by causing the heat medium and the refrigerant to ex-
change heat with each other. An installation place of the
heat exchanger unit 30 is not limited and may be an in-
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terior space such as a facility device room, for example.
The heat exchanger unit 30 includes, as devices forming
the respective refrigerant circuits RC, the same number
of a plurality of (here, four) refrigerant pipes (refrigerant
pipes Pa, Pb, Pc, Pd), expansion valves 31, and on-off
valves 32 as the heat-source-side units 10 (the refriger-
ant circuits RC). The heat exchanger unit 30 also includes
heat exchangers 33 as devices forming the respective
refrigerant circuits RC and the heat medium circuit HC.
[0042] Each of the refrigerant pipes Pa connects the
liquid-side connection pipe LP and one end of the expan-
sion valve 31. Each of the refrigerant pipes Pb connects
the other end of the expansion valve 31 and a liquid-side
refrigerant inlet/outlet of one of the heat exchangers 33.
Each of the refrigerant pipes Pc connects a gas-side re-
frigerant inlet/outlet of one of the heat exchangers 33 and
one end of the on-off valve 32. Each of the refrigerant
pipes Pd connects the other end of the on-off valve 32
and the gas-side connection pipe GP. Actually, each of
the refrigerant pipes (Pa to Pd) may include a single pipe
or a plurality of pipes connected to each other via joints
or the like.

[0043] Eachofthe expansion valves 31 is an electronic
expansion valve whose opening degree is controllable.
By controlling the opening degree, the expansion valve
31 decompresses the incoming refrigerant or adjusts a
flow rate of the incoming refrigerant. The expansion valve
31 is switchable between an open state and a closed
state. The expansion valve 31 is disposed between the
heat exchanger 33 and the liquid-side connection pipe
LP.

[0044] Each of the on-off valves 32 is a control valve
switchable between an open state and a closed state.
The on-off valve 32 interrupts the refrigerant in the closed
state. The on-off valve 32 is disposed between the heat
exchanger 33 and the gas-side connection pipe GP.
[0045] A plurality of flow paths (refrigerant flow paths
RP) for the refrigerant flowing through the refrigerant cir-
cuits RC are formed in each of the heat exchangers 33.
In the heat exchangers 33, each of the refrigerant flow
paths RP does not communicate with the other refriger-
ant flow paths RP. In relation to this, in the heat exchang-
ers 33, the same number of (here, four) liquid-side in-
lets/outlets and gas-side inlets/outlets of the refrigerant
flow paths RP as the refrigerant flow paths RP are
formed. In the heat exchangers 33, flow paths (heat me-
dium flow paths HP) for the heat medium flowing through
the heat medium circuit HC are formed.

[0046] To putit more concretely, the heat exchangers
33 include the first heat exchanger 34 and the second
heat exchanger 35. The first heat exchanger 34 and the
second heat exchanger 35 are formed as separate bod-
ies. In each of the first heat exchanger 34 and the second
heat exchanger 35, the two separate refrigerant flow
paths RP are formed. In each of the first heat exchanger
34 and the second heat exchanger 35, one end of each
of the refrigerant flow paths RP is connected to the re-
frigerant pipe Pb of the corresponding refrigerant circuit
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RC and the other end of each of the refrigerant flow paths
RP is connected to the refrigerant pipe Pc of the corre-
sponding refrigerant circuit RC. In the first heat exchang-
er 34, one end of the heat medium flow path HP is con-
nected to a heat medium pipe Hb (described later) and
the other end of the heat medium flow path HP is con-
nected to a heat medium pipe Hc (described later). In the
second heat exchanger 35, one end of the heat medium
flow path HP is connected to the pipe Hc (described later)
and the other end of the heat medium flow path HP is
connected to a heat medium pipe Hd (described later).
The heat medium flow paths HP of the first heat exchang-
er 34 and the second heat exchanger 35 are arranged
in series in the heat medium circuit HC. The first heat
exchanger 34 and the second heat exchanger 35 are
configured to cause the refrigerant flowing through the
respective refrigerant flow paths RP (refrigerant circuits
RC) and the heat medium flowing through the heat me-
dium flow paths HP (heat medium circuit HC) to exchange
heat with each other.

[0047] The heat exchanger unit 30 also includes, as
the devices forming the heat medium circuit HC, the plu-
rality of heat medium pipes (heat medium pipes Ha, Hb,
Hc, Hd) and the pump 36.

[0048] The heat medium pipe Ha has one end con-
nected to the first heat medium connection pipe H1 and
the other end connected to a suction-side port of the
pump 36. The heat medium pipe Hb has one end con-
nected to a discharge-side port of the pump 36 and the
other end connected to the one end of the heat medium
flow path HP of the first heat exchanger 34. The heat
medium pipe Hc has one end connected to the other end
ofthe heat medium flow path HP of the first heat exchang-
er 34 and the other end connected to the one end of the
heat medium flow path HP of the second heat exchanger
35. The heat medium pipe Hd has one end connected to
the other end of the heat medium flow path HP of the
second heat exchanger 35 and the other end connected
to the second heat medium connection pipe H2. Actually,
each of the heat medium pipes (Ha to Hd) may include
a single pipe or a plurality of pipes connected to each
other via joints or the like.

[0049] The pump 36 is disposed in the heat medium
circuit HC. The pump 36 draws in and discharges the
heat medium during operation. The pump 36 includes a
motor that is a drive source and the motor is inverter
controlled to thereby adjust the number of rotations of
the pump 36. In other words, the pump 36 is a variable
discharge flow rate pump. The heat exchanger unit 30
may include a plurality of pumps 36 connected in series
or parallel in the heat medium circuit HC. The pump 36
may be a constant rate pump.

[0050] The heat exchanger unit 30 includes a plurality
of heat exchanger unit sensors S2 (see FIG. 12) for de-
tecting states (mainly, a pressure or a temperature) of
the refrigerant in each of the refrigerant circuits RC. The
heat exchanger unit sensors S2 (refrigerant state sen-
sors) are a pressure sensor or a temperature sensor such
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as a thermistor or a thermocouple. The heat exchanger
unit sensors S2 include sixth temperature sensors 41
that detect temperatures of the refrigerant on liquid sides
(in the refrigerant pipes Pb) of the heat exchangers 33
(the refrigerant flow paths RP) and seventh temperature
sensors 42 that detect temperatures of the refrigerant on
gas sides (in the refrigerant pipes Pc) of the heat ex-
changers 33 (the refrigerant flow paths RP), for example.
The heat exchanger unit sensors S2 also include third
pressure sensors 43 that detect pressures of the refrig-
erant on the liquid sides (in the refrigerant pipes Pb) of
the heat exchangers 33 (the refrigerant flow paths RP)
and fourth pressure sensors 44 that detect pressures of
the refrigerant on the gas sides (in the refrigerant pipes
Pc) of the heat exchangers 33 (the refrigerant flow paths
RP), for example.

[0051] The heat exchanger unit 30 also includes an
exhaust fan unit 45 for discharging the leaking refrigerant
from the heat exchanger unit 30 (the refrigerant circuits
RC)when arefrigerantleak occurs in the heat exchanger
unit 30. The exhaust fan unit 45 includes an exhaust fan
46. The exhaust fan 46 is driven in synchronization with
a drive source (e.g., a fan motor). The exhaust fan 46,
when it is driven, generates a first air flow AF1 flowing
from an inside to an outside (here, the facility device room
R described later) of the heat exchanger unit 30. The
type of the exhaust fan 46 is not limited and examples of
the exhaust fan 46 include a sirocco fan and a propeller
fan. The exhaust fan unit 45 also includes a flow path
forming member 47 forming a flow path for the first air
flow AF1 (see FIG. 11). The flow path forming member
47 is not limited insofar as it is a member forming an air
flow path for the first air flow AF1, and is a duct, hose, or
the like, for example. A suction hole 47a (see FIGS. 10,
11) for the first air flow AF1 is formed in the flow path
forming member 47.

[0052] Theheatexchangerunit30 alsoincludes acool-
ing fan 48. The cooling fan 48 is driven in synchronization
with a drive source (e.g., a fan motor). The cooling fan
48, when it is driven, generates a second air flow AF2
for cooling electric components (heat generating compo-
nents) disposed in the heat exchanger unit 30. The cool-
ing fan 48 is arranged such that the second air flow AF2
exchanges heat with the heat generating components
while flowing around the heat generating components
and then flows from the inside of the heat exchanger unit
30 to the outside (here, the facility device room R). The
type of the cooling fan 48 is not limited and examples of
the cooling fan 48 include a sirocco fan and a propeller
fan.

[0053] The heat exchanger unit 30 also has the heat
exchanger unit control unit 49 that controls operations
and states of the respective devices included in the heat
exchanger unit 30. The heat exchanger unit control unit
49 includes, in order to perform its functions, a micro-
computer having a microprocessor and a memory chip
on which programs performed by the microprocessor are
stored, various kinds of electric components, and the like.
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The heatexchanger unit control unit49 is electrically con-
nected to the respective devices (e.g., the devices 31,
32, 36, 46, and 48) and the heat exchanger unit sensors
S2 included in the heat exchanger unit 30 to exchange
signals with the devices and the heat exchanger unit sen-
sors S2. The heat exchanger unit control unit 49 is elec-
trically connected to the heat-source-side unit control unit
29, a control unit (not illustrated) or a remote controller
(not illustrated) disposed in each of the use-side units
60, or the like via communication lines to exchange con-
trol signals with the heat-source-side unit control unit 29,
the control unit, the remote controller, or the like. The
second air flow AF2 generated by the cooling fan 48 cools
the electric components included in the heat exchanger
unit control unit 49.

(2-3) Use-side unit 60

[0054] The use-side units 60 are facilities that utilize
the heat medium cooled or heated by the heat exchanger
unit 30. Each of the use-side units 60 is connected to the
heat exchanger unit 30 via the first heat medium connec-
tion pipe HI, the second heat medium connection pipe
H2, and the like. The use-side units 60 form the heat
medium circuit HC together with the heat exchanger unit
30.

[0055] In the embodiment, each of the use-side units
60 is an air handling unit or a fan coil unit that performs
air conditioning by causing the heat medium cooled or
heated by the heat exchanger unit 30 and air to exchange
heat with each other.

[0056] In FIG. 1, only one of the use-side units 60 is
shown. However, the heat load processing system 100
may include the plurality of use-side units and the heat
medium cooled or heated by the heat exchanger unit 30
may be divided and sent to the plurality of use-side units.
If the heat load processing system 100 includes the plu-
rality of use-side units, all the plurality of use-side units
may be of the same kind or the plurality of use-side units
may include a plurality of kinds of facilities.

(2-4) Liquid-side connection pipe LP, gas-side connec-
tion pipe GP

[0057] Each of the liquid-side connection pipes LP and
each of the gas-side connection pipes GP connect the
heat exchanger unit 30 and the corresponding heat-
source-side unit 10 to form the flow path for the refriger-
ant. The liquid-side connection pipes LP and the gas-
side connection pipes GP are constructed at an installa-
tion site. Actually, each of the liquid-side connection
pipes LP or each of the gas-side connection pipes GP
may include a single pipe or a plurality of pipes connected
to each other via joints or the like.
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(2-5) First heat medium connection pipe HI, second heat
medium connection pipe H2

[0058] The first heat medium connection pipe H1 and
the second heat medium connection pipe H2 connect the
heat exchanger unit 30 and the corresponding use-side
unit 60 to form the flow path for the heat medium. The
first heat medium connection pipe H1 and the second
heat medium connection pipe H2 are constructed at the
installation site. Actually, the first heat medium connec-
tion pipe H1 or the second heat medium connection pipe
H2 may include a single pipe or a plurality of pipes con-
nected to each other via joints or the like.

(2-6) Refrigerant leak sensor 70

[0059] The refrigerant leak sensor 70 is a sensor for
detecting the refrigerant leak in the space (here, the fa-
cility device room R described later) where the heat ex-
changer unit 30 is disposed. Specifically, the refrigerant
leak sensor 70 detects the leaking refrigerant in the heat
exchanger unit 30. In the embodiment, a known general-
purpose product is used as the refrigerant leak sensor
70 in accordance with the type of the refrigerant filled in
the refrigerant circuits RC. The refrigerant leak sensor
70 is disposed in the space where the heat exchanger
unit 30 is disposed. In the embodiment, the refrigerant
leak sensor 70 is disposed in the heat exchanger unit 30.
[0060] The refrigerant leak sensor 70 continuously or
intermittently outputs electric signals (refrigerant leak
sensor detection signals) corresponding to detection val-
ues to the controller 80. More specifically, the refrigerant
leak sensor detection signal output from the refrigerant
leak sensor 70 changes in voltage in accordance with a
concentration of the refrigerant detected by the refriger-
ant leak sensor 70. In other words, the refrigerant leak
sensor detection signal is output to the controller 80 in
such a manner that the concentration of the leaking re-
frigerant in the space where the refrigerant leak sensor
70 is disposed (more specifically, the concentration of
the refrigerant detected by the refrigerantleak sensor 70)
in addition to presence or absence of the refrigerant leak
in the refrigerant circuits RC can be identified. In other
words, the refrigerant leak sensor 70 corresponds to "a
refrigerant leak detection unit" that detects the leaking
refrigerant in the heat exchanger unit 30 (the facility de-
vice room R) by directly detecting the refrigerant (more
specifically, the concentration of the refrigerant) flowing
out of the refrigerant circuit RC.

(2-7) Controller 80

[0061] The controller 80 is a computer that controls the
operation of the heat load processing system 100 by con-
trolling the states of the respective devices. In the em-
bodiment, the heat-source-side unit control unit 29, the
heat exchanger unit control unit 49, and devices (e.g.,
the control unit or the remote controller disposed in each
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of the use-side units) connected to the control units con-
figure the controller 80 by being connected to each other
via communication lines. In other words, in the embodi-
ment, the controller 80 is implemented by the heat-
source-side unit control unit 29, the heat exchanger unit
control unit 49, and the devices connected to the control
units cooperating with each other. The controller 80 will
be described in detail later.

(3) Flows of refrigerant and heat medium during opera-
tion

[0062] Next, a description will be given of flows of the
refrigerant in each of the refrigerant circuits RC and the
heat medium in the heat medium circuit HC. The heat
load processing system 100 mainly performs the forward
cycle operation and the reverse cycle operation. In the
forward cycle operation, the refrigerant circulating
through each of the refrigerant circuits RC cools the heat
medium circulating through the heat medium circuit HC
and the cooled heat medium cools an object to be cooled
(heatload). Inthe reverse cycle operation, the refrigerant
circulating through each of the refrigerant circuits RC
heats the heat medium circulating through the heat me-
dium circuit HC and the heated heat medium heats the
object to be heated (heatload). In each of the operations,
the heat-source-side unit(s) 10 to operate is(are) appro-
priately selected in accordance with the heat load(s). In
each of the operations, the numbers of rotations of the
compressor 11 and the heat-source-side fan 20 of the
operating heat-source-side unit 10 and the pump 36 of
the heat exchanger unit 30 are appropriately adjusted.

(3-1) Flow during forward cycle operation

[0063] During the forward cycle operation, the four-
way switching valve 13 is controlled in the forward cycle
state. When the forward cycle operation starts, in the
operating heat-source-side unit 10 (the refrigerant circuit
RC), the compressor 11 draws in, compresses, and then
discharges the refrigerant. The gas refrigerant dis-
charged from the compressor 11 flows into the heat-
source-side heat exchanger 14.

[0064] The gas refrigerant having flowed into the heat-
source-side heat exchanger 14 condenses (or radiates
heat) as a result of heat exchange with the heat-source-
side air flow supplied by the heat-source-side fan 20 in
the heat-source-side heat exchanger 14. The refrigerant
having flowed out of the heat-source-side heat exchang-
er 14 is divided while flowing through the sixth pipe P6.
[0065] A branch of the refrigerant divided during flow-
ing through the sixth pipe P6 flows into the heat-source-
side first control valve 16 where the refrigerant is decom-
pressed or the flow rate of the refrigerant is adjusted in
accordance with the opening degree of the heat-source-
side first control valve 16, and then flows into the main
flow path 151 of the subcooler 15. The refrigerant having
flowed into the main flow path 151 of the subcooler 15 is
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further cooled and turns into the liquid refrigerant in the
subcooled state as a result of heat exchange with the
refrigerant flowing through the sub flow path 152. The
liquid refrigerant having flowed out of the main flow path
151 of the subcooler 15 flows out of the heat-source-side
unit 10 and flows into the heat exchanger unit 30 via the
liquid-side connection pipe LP.

[0066] The other branch of the refrigerant divided dur-
ing flowing through the sixth pipe P6 flows into the heat-
source-side second control valve 17 where the refriger-
ant is decompressed or the flow rate of the refrigerant is
adjusted in accordance with the opening degree of the
heat-source-side second control valve 17, and then flows
into the sub flow path 152 of the subcooler 15. The re-
frigerant having flowed into the sub flow path 152 of the
subcooler 15 exchanges heat with the refrigerant flowing
through the main flow path 151 and is then injected into
the compressor 11 via the eleventh pipe P11.

[0067] The refrigerant having flowed into the heat ex-
changer unit 30 flows into the expansion valve 31 via the
corresponding refrigerant pipe Pa where the refrigerant
is decompressed to a low pressure in the refrigeration
cycle in accordance with the opening degree of the ex-
pansion valve 31, and then flows into the corresponding
refrigerant flow path RP of the heat exchanger 33. The
refrigerant having flowed into the refrigerant flow path
RP of the heat exchanger 33 evaporates as a result of
heat exchange with the heat medium flowing through the
heat medium flow path HP and flows out of the heat ex-
changer 33. The refrigerant having flowed out of the heat
exchanger 33 flows out of the heat exchanger unit 30 via
the refrigerant pipes Pc and Pd and the like.

[0068] The refrigerant having flowed out of the heat
exchanger unit 30 flows into the heat-source-side unit 10
via the gas-side connection pipe GP. The refrigerant hav-
ing flowed into the heat-source-side unit 10 flows into the
accumulator 12 via the first pipe P1, the second pipe P2,
and the like. The refrigerant having flowed into the accu-
mulator 12 is temporarily stored in the accumulator 12,
and then is drawn into the compressor 11 again.

[0069] In the heat medium circuit HC, the pump 36
sends the heat medium from the first heat medium con-
nection pipe H1 into the heat medium flow paths HP of
the heat exchangers 33. The heat medium sent to the
heat medium flow paths HP is cooled as a result of heat
exchange with the refrigerant flowing through the refrig-
erant flow paths RP and flows out of the heat exchangers
33. The heat medium having flowed out of the heat ex-
changers 33 flows out of the heat exchanger unit 30 via
the heat medium pipe Hd and the like.

[0070] The heat medium having flowed out of the heat
exchanger unit 30 is sentto the operating use-side unit(s)
60 via the second heat medium connection pipe H2 and
the like. The heat medium sent to each of the use-side
units 60 is heated as a result of heat exchange with a
predetermined object to be cooled (here, air in a living
space SP described later) and flows out of the use-side
unit 60. The heat medium having flowed out of the use-
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side unit 60 flows into the heat exchanger unit 30 again
via the first heat medium connection pipe H1 and the like.

(3-2) Flows during reverse cycle operation

[0071] During the reverse cycle operation, the four-
way switching valve 13 is controlled in the reverse cycle
state. When the reverse cycle operation starts, in the
operating heat-source-side unit 10 (the refrigerant circuit
RC), the compressor 11 draws in, compresses, and then
discharges the refrigerant. The gas refrigerant dis-
charged from the compressor 11 flows out of the heat-
source-side unit 10 via the fourth pipe P4, the first pipe
P1, and the like.

[0072] The refrigerant having flowed out of the heat-
source-side unit 10 flows into the heat exchanger unit 30
via the gas-side connection pipe GP. The refrigerant hav-
ing flowed into the heat exchanger unit 30 flows into the
corresponding refrigerant flow path RP of the heat ex-
changer 33 via the corresponding refrigerant pipes Pd,
Pc, and the like. The refrigerant having flowed into the
refrigerant flow path RP of the heat exchanger 33 con-
denses (or radiates heat) as a result of heat exchange
with the heat medium flowing through the heat medium
flow path HP and flows out of the heat exchanger 33.
[0073] The refrigerant having flowed out of the heat
exchanger 33 flows, via the refrigerant pipe Pb and the
like, into the expansion valve 31 where the refrigerant is
decompressed to the low pressure in the refrigeration
cycle in accordance with the opening degree of the ex-
pansion valve 31, and then flows out of the heat exchang-
er unit 30 via the refrigerant pipe Pa and the like.
[0074] The refrigerant having flowed out of the heat
exchanger unit 30 flows into the heat-source-side unit 10
via the liquid-side connection pipe LP and the like. The
refrigerant having flowed into the heat-source-side unit
10 flows through the seventh pipe P7, the sixth pipe P86,
and the like and flows into the heat-source-side heat ex-
changer 14. The refrigerant having flowed into the heat-
source-side heat exchanger 14 evaporates in the heat-
source-side heat exchanger 14 as a result of heat ex-
change with the heat-source-side air flow sent by the
heat-source-side fan 20 and flows out of the heat-source-
side heat exchanger 14.

[0075] The refrigerant having flowed out of the heat-
source-side heat exchanger 14 flows into the accumula-
tor 12 via the fifth pipe P5, the second pipe P2, and the
like. The refrigerant having flowed into the accumulator
12 is temporarily stored in the accumulator 12, and then
is drawn into the compressor 11 again.

[0076] In the heat medium circuit HC, the pump 36
sends the heat medium from the first heat medium con-
nection pipe H1 into the heat medium flow paths HP of
the heat exchangers 33. The heat medium sent into the
heat medium flow paths HP is heated as a result of heat
exchange with the refrigerant flowing through the refrig-
erant flow paths RP and flows out of the heat exchangers
33. The heat medium having flowed out of the heat ex-
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changers 33 flows out of the heat exchanger unit 30 via
the heat medium pipe Hd and the like.

[0077] The heat medium having flowed out of the heat
exchanger unit 30 is sentto the operating use-side unit(s)
60 via the second heat medium connection pipe H2 and
the like. The heat medium sent to the use-side unit 60 is
cooled as aresult of heat exchange with the object to be
heated (here, the air in the living space SP described
later) and flows out of the use-side unit 60. The heat
medium having flowed out of the use-side unit 60 flows
into the heat exchanger unit 30 again via the first heat
medium connection pipe H1 and the like.

(4) Manner of installation of heat load processing system
100

[0078] FIG. 3 is a diagrammatic illustration showing a
manner of installation of the heatload processing system
100. An installation place of the heat load processing
system 100 is not limited and may be a building, a com-
mercial facility, a factory, or the like, for example. In the
embodiment, the heat load processing system 100 is in-
stalled in the manner shown in FIG. 3 in a building B1.
The building B1 has a plurality of floors. The number of
floors, the number of rooms, and the like of the building
B1 can be changed as appropriate.

[0079] The facility device room R is provided in the
building B1. The facility device room R is a space where
electric facilities such as a switchboard and a power gen-
erator or a cold energy device such as a boiler are dis-
posed. The facility device room R is a space into and out
of which people can come and in which people can stay.
For example, the facility device room R is a space such
as a basement room where people can walk. In the em-
bodiment, the facility device room R is positioned on a
lowermost floor of the building B1. The building B1 is also
provided with the living spaces SP where people do ac-
tivities. The building B1 is provided with the plurality of
living spaces SP. In the embodiment, the living spaces
SP are positioned on a floor above the floor provided with
the facility device room R.

[0080] In FIG. 3, the heat-source-side units 10 are in-
stalled on a rooftop of the building B1. The heat exchang-
er unit 30 is installed in the facility device room R. In
relation to this, the liquid-side connection pipes LP and
the gas-side connection pipes GP extend along a vertical
direction between the rooftop and the facility device room
R. To put it more concretely, in the facility device room
R, as shown in FIG. 4, the heat exchanger unit 30 is
installed together with the other devices (devices OD1
to OD3). The devices OD1 to OD3 are not limited and
may be the boiler, the power generator, the switchboard,
and the like, for example. It is also possible that only the
heat exchanger unit 30 is installed in the facility device
room R.

[0081] In FIG. 3, the respective use-side units 60 are
disposed in the corresponding living spaces SP. In rela-
tion to this, the first heat medium connection pipe H1 and
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the second heat medium connection pipe H2 extend
along the vertical direction between the living spaces SP
and the facility device room R.

[0082] In the building B1, ventilators 200 that provide
ventilation (forced ventilation or natural ventilation) of the
facility device room R are provided. The respective ven-
tilators 200 are installed in the facility device room R.
Specifically, in the facility device room R, a ventilation
fan 210 is installed as the ventilator 200. The ventilation
fan 210 is connected to a plurality of ventilation ducts D.
The ventilation fan 210, when it is driven, exhausts air
(room air RA) in the facility device room R to an outside
space as exhaust air EA and supplies air (outside air OA)
in the outside space into the facility device room R as
supplied air SA to thereby provide the ventilation of the
facility device room R. In other words, the ventilation fan
210 corresponds to "the ventilator" that provides the ven-
tilation in the facility device room R. The ventilation fan
210 is electrically connected to the controller 80 via an
adaptor 80a (see FIG. 12). The controller 80 can control
operations (start and stop and the number of rotations)
of the ventilation fan 210. The control of the ventilation
fan 210 appropriately switches between an intermittent
operating mode in which the ventilation fan 210 operates
intermittently and a continuous operating mode in which
the ventilation fan 210 operates continuously.

[0083] In the facility device room R, an opening/closing
mechanism 220 is installed as the ventilator 200. The
opening/closing mechanism 220 is a mechanism switch-
able between an open state for communicating between
the facility device room R and another space (e.g., the
outside space) and a closed state for interapting between
the facility device room R and the other space from each
other. In other words, the opening/closing mechanism
220 opens and closes an opening that communicates
between the facility device room R and the other space.
For example, the opening/closing mechanism 220 is a
door, a hatch, a window, a shutter, or the like opening
and closing of which is controllable. The opening/closing
mechanism 220 is electrically connected to the controller
80 via an adaptor 80b (see FIG. 12). The controller 80
controls the state (the open state or the closed state) of
the ventilation fan 210.

(5) Manner of configuration of heat exchanger unit 30

[0084] FIG.5isaperspective view of the heatexchang-
er unit 30. The heat exchanger unit 30 has a casing 50
that houses the respective devices. FIG. 6 is a diagram-
matic illustration showing a manner of disposition of the
devices in the casing 50 in a plan view. FIG. 7 is a dia-
grammatic illustration showing the manner of disposition
of the devices in the casing 50 in a side view. FIG. 8 is
a diagrammatic illustration showing the manner of dis-
position of the devices in the casing 50 in a front view.

[0085] In the embodiment, the casing 50 houses the
same number of (here, four) units (hereinafter referred
to as "device units R1") each forming the one refrigerant
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circuit RC (refrigerant system) as the number of refriger-
ant circuits RC. In other words, the casing 50 collectively
houses the plurality of device units R1 (refrigerant system
component devices) forming the different refrigerant sys-
tems. In the embodiment, as shown in FIGS. 6 to 8, the
casing 50 houses the device unit R1 including the refrig-
erant flow path RP of the first heat exchanger 34 or the
second heat exchanger 35, the expansion valve 31, the
on-off valve 32, and the refrigerant pipes Pa to Pd to-
gether with the other device units R1. The casing 50 also
houses the devices forming the heat medium circuit HC.
[0086] The casing 50 has a substantially rectangular
parallelepiped shape. The casing 50 is installed by use
of installation legs, a mount, or the like. The casing 50
includes alower space Sa and an upper space Sbformed
inside itself. The lower space Sa and the upper space
Sb are not completely separate from each other and par-
tially communicate with each other.

[0087] Inthelower space Sa, the respective expansion
valves 31, the respective on-off valves 32, the heat ex-
changers 33, the pump 36, the respective refrigerant
pipes Pa to Pd, the heat medium pipes Ha to Hd, and
the heat exchanger unit sensors S2 are disposed. In the
embodiment, as shown in FIG. 6, in the lower space Sa,
the first heat exchanger 34, the second heat exchanger
35, and the pump 36 are disposed in this order from the
right to the left. In front of the heat exchangers 33, the
respective expansion valves 31, the respective on-off
valves 32, and the respective refrigerant pipes Pa to Pd
are arranged systematically to correspond to positions
of the refrigerant flow paths RP with which the valves 31
and 32 and the pipes Pa to Pd communicate, respective-
ly. Behind the pump 36, the heat medium pipe Ha is dis-
posed. The heat medium pipe Hb extends from a front
side of the pump 36 toward a rear side of the second
heat exchanger 35. The heat medium pipes Hc and Hd
are disposed behind the heat exchangers 33.

[0088] InFIGS.7and 8,aportionshown by areference
sign "A1" is a highest portion (hereinafter referred to as
"uppermost portion A1") of the respective refrigerant
pipes Pa to Pd disposed in the heat exchanger unit 30.
The uppermost portion A1 is positioned at a height cor-
responding to a vertical length h1 from a bottom portion
of the casing 50.

[0089] InFIGS.7and 8, aportion shown by areference
sign "A2" is a lowest portion (hereinafter referred to as
"lowermost portion A2") of the respective refrigerant
pipes Pa to Pd in the heat exchanger unit 30. The low-
ermost portion A2 is positioned at a height corresponding
to a vertical length h2 from the bottom portion of the cas-
ing 50. The lowermost portion A2 is positioned at a height
corresponding to a vertical length h2 from the bottom
portion of the casing 50.

[0090] The upper space Sb is a space positioned
above the lower space Sa. In the upper space Sb, an
electric component box 55 for housing therein the heat
exchanger unit control unit 49 is disposed.

[0091] The casing 50 has a bottom plate 58 shown in
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FIGS. 9 and 10. FIG. 9 is a diagrammatic illustration of
the bottom plate 58 in a plan view. FIG. 10 is a diagram-
matic illustration of the bottom plate 58 in a side view.
[0092] The bottom plate 58 is a member forming the
bottom portion of the casing 50. The bottom plate 58 is
one of members forming the lower space Sa. The bottom
plate 58 is disposed below the heat exchangers 33. The
bottom plate 58 also functions as a drain pan that re-
ceives condensed water dropping from the heat ex-
changers 33. The bottom plate 58 has a substantially
rectangular bottom face portion 581 in the plan view. The
bottom plate 58 has a discharge port 58a formed to dis-
charge the water received by the bottom face portion
581. The discharge port 58a is disposed near a center
of one side of the bottom face portion 581 in the plan
view (see FIG. 9). The bottom face portion 581 is inclined
in such a manner as to form a descending slope toward
the discharge port 58a. In relation to this, the bottom plate
58 has a depth increasing toward the discharge port 58a.
In other words, in the bottom plate 58, a space (bottom
plate immediate upper space Si) deepening toward the
discharge port 58a is formed above the bottom face por-
tion 581.

[0093] The refrigerant leak sensor 70 is disposed
above the bottom face portion 581 of the bottom plate
58. In other words, the refrigerant leak sensor 70 is dis-
posed in the bottom plate immediate upper space Si. To
put it more specifically, the refrigerant leak sensor 70 is
disposed near the discharge port 58a. In other words,
the refrigerant leak sensor 70 is disposed at a position
where the bottom plate immediate upper space Si be-
comes deep.

[0094] FIG. 11 is a diagrammatic illustration schemat-
ically showing a manner of disposition of the exhaust fan
unit45 and the cooling fan 48 in the casing 50. The casing
50 has a discharge hole 50a formed to discharge the first
air flow AF1 generated by the exhaust fan 46. The dis-
charge hole 50a discharges the first air flow AF1 outside
from the heat exchanger unit 30. The discharge hole 50a
is positioned neat an upper end of the lower space Sa.
To put it more concretely, the discharge hole 50a is dis-
posed at a higher position than the height h1. In other
words, the discharge hole 50a is formed at the higher
position than the uppermost portion A1 (the highest por-
tion of the refrigerant pipes housed in the heat exchanger
unit 30). The discharge hole 50a communicates with a
secondary side (blow-out side) of the exhaust fan 46.
[0095] The casing 50 houses the exhaust fan unit 45
disposed in the lower space Sa. The exhaust fan unit 45
is disposed in such a manner as to take in the first air
flow AF1 from the bottom plate immediate upper space
Si and discharge it from the discharge hole 50a in the
lower space Sa. To put it more concretely, the flow path
forming member 47 of the exhaust fan unit 45 is disposed
to extend from the bottom plate immediate upper space
Si along the vertical direction.

[0096] One end of the flow path forming member 47 is
an opening and functions as the suction hole (hereinafter
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referred to as "suction hole 47a") for drawing in the first
air flow AF1. The suction hole 47a is disposed at a lower
position than the height h1 (see FIG. 11). In other words,
the suction hole 47a for the first air flow AF1 is formed
at the lower position than the uppermost portion A1 (the
highest portion of the refrigerant pipes housed in the heat
exchanger unit 30). The suction hole 47a is formed at
the lower position than the lowermost portion A2 (the
lowest portion of the refrigerant pipes housed in the heat
exchanger unit 30). To putit more specifically, the suction
hole 47ais disposed in the bottom plate immediate upper
space Si (see FIG. 10). In other words, the suction hole
47a is formed in the space in the bottom plate 58 (drain
pan). From a different perspective, the suction hole 47a
canberegarded as being disposed in the bottom plate 58.
[0097] The other end of the flow path forming member
47 is an opening and communicates with a primary side
(suction side) of the exhaust fan 46. The other end of the
flow path forming member 47 is at a higher position than
the height h1. In other words, the other end of the flow
path forming member 47 is formed at the higher position
than the uppermost portion A1 (the highest portion of the
refrigerant pipes housed in the heat exchanger unit 30).
[0098] The exhaust fan 46 is disposed near the dis-
charge hole 50a. The exhaust fan 46 is at a higher posi-
tion than the height h1. In other words, the exhaust fan
46 is formed at the higher position than the uppermost
portion A1 (the highest portion of the refrigerant pipes
housed in the heat exchanger unit 30). The exhaust fan
46 is disposed near the heat medium pipes Ha to Hd in
the lower space Sa. This reduces flowing of the leaking
refrigerant into the living spaces SP via the heat medium
pipes Ha to Hd when the refrigerant leak occurs in the
heat exchanger unit 30.

[0099] The casing 50 houses the cooling fan 48 dis-
posed in the upper space Sb. The cooling fan 48 is dis-
posed in the upper space Sb such that the second air
flow AF2 flows around the heat generating components
included in the heat exchanger unit control unit 49 and
then flows to the outside (here, the facility device room
R). The cooling fan 48 is disposed near the heat exchang-
er unit control unit 49 housed in the electric component
box 55. Inthe embodiment, the cooling fan 48 is disposed
at a higher position than the height h1. In other words,
the cooling fan 48 is disposed at the higher position than
the exhaust fan 46.

(6) Details of controller 80

[0100] In the heat load processing system 100, the
heat-source-side unit control unit 29 and the heat ex-
changer unit control unit 49 are connected via the com-
munication line to thereby configure the controller 80.
FIG. 12 is a block diagram schematically showing the
controller 80 and the components connected to the con-
troller 80.

[0101] The controller 80 has a plurality of control
modes and controls operations of the respective devices
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in accordance with a control mode in which the controller
80 is to be placed. In the embodiment, the controller 80
includes, as the control modes, the normal operating
mode in which the controller 80 is placed during operation
(when norefrigerant leak is occurring) and the refrigerant
leak mode in which the controller 80 is placed when a
refrigerant leak occurs (more specifically, when the re-
frigerant leak is detected).

[0102] The controller 80 is electrically connected to the
devicesincluded in the heatload processing system 100,
e.g., the compressor 11, the four-way switching valve 13,
the heat-source-side first control valve 16, the heat-
source-side second control valve 17, the heat-source-
side fan 20, and the heat-source-side sensors S1 includ-
ed in each of the heat-source-side units 10, the devices
included in the heat exchanger unit 30 (concretely, the
respective expansion valves 31, the respective on-off
valves 32, the pump 36, the exhaust fan 46, the cooling
fan 48, and the heat exchanger unit sensors S2), and the
refrigerant leak sensor 70. The controller 80 is also elec-
trically connected to the ventilators 200 disposed in the
facility device room R. To put it more concretely, the con-
troller 80 is electrically connected to the ventilation fan
210 via the adaptor 80a and connected to the open-
ing/closing mechanism 220 via the adaptor 80b. The con-
troller 80 is also electrically connected to an output device
300 capable of outputting predetermined information
(e.g., a display capable of outputting displayed informa-
tion and a speaker capable of outputting sound informa-
tion).

[0103] The controller 80 mainly includes a storage unit
81, an input control unit 82, a mode control unit 83, a
refrigerant leak determination unit 84, a device control
unit 85, a drive signal output unit 86, and an information
output control unit 87. These functional units in the con-
troller 80 are implemented by the CPUs, the memories,
and the various electric and electronic components in-
cluded in the heat-source-side unit control unit 29 and/or
the heat exchanger unit control unit 49 cooperating with
each other.

(6-1) Storage unit 81

[0104] The storage unit 81 includes, for example, a
read only memory (ROM), a random access memory
(RAM), and a flash memory. The storage unit 81 has a
volatile storage region and a nonvolatile storage region.
The storage unit 81 has a program storage region M1 in
which a control program that defines processing to be
performed by each unit of the controller 80 is stored.

[0105] The storage unit 81 has a detection value stor-
age region M2 in which detection values of the respective
sensors are stored. The detection value storage region
M2 stores the detection values (the suction pressure, the
discharge pressure, the suction temperature, the dis-
charge temperature, the temperatures and the pressures
of the refrigerant flowing into the heat exchangers 33 or
the temperatures and the pressures of the refrigerant
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flowing out of the heat exchangers 33, and the like) of
the respective heat-source-side sensors S1 and the re-
spective heat exchanger unit sensors S2, for example.
[0106] The storage unit 81 has a sensor signal storage
region M3 in which the refrigerant leak sensor detection
signal sent from the refrigerant leak sensor 70 (the de-
tection value of the refrigerant leak sensor 70) is stored.
The refrigerant leak signal stored in the sensor signal
storage region M3 is updated every time the refrigerant
leak signal output from the refrigerant leak sensor 70 is
received.

[0107] The storage unit 81 has a command storage
region M4 in which a command input by a user via an
input device (not illustrated) is stored.

[0108] In addition, the storage unit 81 is provided with
a plurality of flags having the predetermined numbers of
bits. For example, the storage unit 81 is provided with a
control mode determination flag M5 based on which the
control mode in which the controller 80 is placed can be
determined. The control mode determination flag M5 in-
cludes the bits corresponding in number to the control
modes and the bits corresponding to the control mode in
which the controller 80 is placed are set.

[0109] The storageunit81 is provided with arefrigerant
leak detection flag M6 based on which it is possible to
determine the refrigerant leak has been detected in the
heat exchanger unit 30. More specifically, the refrigerant
leak detection flag M6 includes the bits corresponding in
number to the refrigerant circuits RC (device units R1)
and the bits corresponding to the refrigerant circuit RC
(refrigerant leaking circuit) in which the refrigerant leak
is assumed to have occurred are set. In other words, the
refrigerant leak detection flag M6 is configured to make
it possible to determine in which refrigerant circuit RC
the refrigerant leak has occurred when the refrigerant
leak has occurred in any of the refrigerant circuits RC.
The refrigerant leak determination unit 84 switches the
refrigerant leak detection flag M6.

(6-2) Input control unit 82

[0110] The input control unit 82 is a functional unit that
plays a role as an interface for receiving signals output
from the respective devices connected to the controller
80. For example, the input control unit 82 receives the
signals output from the respective sensors (S1, S2), the
remote controller, and the like, and then stores the signals
in the corresponding storage regions in the storage unit
81 or sets the predetermined flag.

(6-3) Mode control unit 83

[0111] The mode control unit 83 is a functional unit that
switches the control mode. The mode control unit 83
switches the control mode to the normal operating mode
under normal conditions (when the refrigerant leak de-
tection flag M6 is not set). The mode control unit 83
switches the control mode to the refrigerant leak mode
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when the refrigerant leak detection flag M6 is set. The
mode control unit 83 sets the control mode determination
flag M5 in accordance with the control mode in which the
controller 80 is placed.

(6-4) Refrigerant leak determination unit 84

[0112] The refrigerant leak determination unit 84 is a
functional unit that determines whether the refrigerant
leakis occurring in the refrigerant circuit RC and identifies
the refrigerantleaking circuit (refrigerantleaking system).
To put it concretely, the refrigerant leak determination
unit 84 determines that the refrigerant leak is occurring
in the refrigerant circuit RC and sets the refrigerant leak
detection flag M6 when a predetermined refrigerant leak
detection condition is satisfied.

[0113] In the embodiment, whether or not the refriger-
ant leak detection condition is satisfied is determined
based on the refrigerant leak sensor detection signal in
the sensor signal storage region M3. To putit concretely,
the refrigerant leak detection condition is satisfied when
a voltage according to any of the refrigerant leak sensor
detection signals (a detection value of the refrigerant leak
sensor 70) continues to be higher than or equal to a pre-
determined first reference value for a predetermined time
t1 or longer. The first reference value is a value (the con-
centration of the refrigerant) with which the refrigerant
leak is assumed in the refrigerant circuit RC. The prede-
termined time t1 is set to such a time that the refrigerant
leak sensor detection signal can be determined not to be
momentary. The predetermined time t1 is appropriately
set in accordance with the type of refrigerant filled in the
refrigerant circuits RC, specifications of the respective
devices, the installation environment, or the like and de-
fined in the control program. The refrigerant leak deter-
mination unit 84 is configured to be able to measure the
predetermined time t1. The first reference value is ap-
propriately set in accordance with the type of refrigerant
filled in the refrigerant circuits RC, design specifications,
the installation environment, and the like and defined in
the control program.

[0114] The refrigerant leak determination unit 84 per-
forms refrigerant leaking circuit identification processing
if the refrigerant leak detection condition is satisfied. The
refrigerant leaking circuit identification processing is
processing for identifying the refrigerant leaking circuit
(i.e., processing for determining in which refrigerant cir-
cuit RC the refrigerant leak has occurred).

[0115] The refrigerant leak determination unit 84 iden-
tifies the refrigerant leaking circuit (refrigerant circuit RC
in which the refrigerant leak is occurring) based on any
or all of the detection values of the respective heat-
source-side sensors S1 and the respective heat ex-
changer unit sensors S2 in the refrigerant leaking circuit
identification processing. To put it concretely, the refrig-
erant leak determination unit 84 requests the device con-
trol unit 85 to control the respective refrigerant circuits
RC (device units R1) in operating states. Then, after a
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predetermined time (a time required for the refrigerant
circuits RC not suffering from the refrigerantleak to come
into stable states after startup) lapses, the refrigerantleak
determination unit 84 compares the values of the heat-
source-side sensors S1 and the heat exchanger unit sen-
sors S2 of the respective refrigerant circuits RC with each
other to identify the refrigerant leaking circuit. In other
words, the refrigerant leak determination unit 84 identi-
fies, while causing each of the refrigerant circuits RC (de-
vice units R1) to operate, the refrigerant leaking circuit
based on how high any or all of the detection value (suc-
tion pressure) of the first pressure sensor 27, the detec-
tion value (discharge pressure) of the second pressure
sensor 28, the detection value of the third pressure sen-
sor 43, and the detection value of the fourth pressure
sensor 44 of each of the refrigerant circuits RC is (are).
For example, the refrigerant leak determination unit 84
identifies the refrigerant leaking circuit based on adegree
of a pressure drop of the high-pressure refrigerant in the
refrigerant leaking circuit identification processing. In
place of or in addition to this, the refrigerant leak deter-
mination unit 84 identifies the refrigerant leaking circuit
based on how high any or all of the detection value (suc-
tion temperature) of the first temperature sensor 21, the
detection value (discharge temperature) of the second
temperature sensor, the detection value (condensation
temperature or evaporation temperature) of the third tem-
perature sensor 23, the detection value of the fourth tem-
perature sensor 24, the detection value of the fifth tem-
perature sensor 25, the detection value of the sixth tem-
perature sensor 41, and the detection value of the sev-
enth temperature sensor 42 of each of the refrigerant
circuits RC is (are).

[0116] In other words, the refrigerant leak determina-
tion unit 84 and the refrigerant leak sensor 70 correspond
to a "refrigerant leak detection unit" that detects the re-
frigerant leak in the heat exchanger unit 30 (facility device
room R) and identifies the refrigerant leaking circuit (i.e.,
identifies in which refrigerant circuit RC the refrigerant
leak has occurred).

[0117] The refrigerant leak determination unit 84 sets
the bits corresponding to the refrigerant leaking circuit in
the refrigerant leak detection flag M6 after the identifica-
tion of the refrigerant leaking circuit. Thus, if the refriger-
ant leak occurs in the heat exchanger unit 30, the other
functional units can grasp the fact that the refrigerantleak
has occurred and the refrigerant circuit RC in which the
refrigerant leak has occurred.

(6-5) Device control unit 85

[0118] The device control unit 85 controls, based on
the control program, the operations of the respective de-
vices (e.g., the devices 11, 13, 16, 17, 20, 31, 32, 36, 46,
48) included in the heat load processing system 100, in
accordance with a situation. The device control unit 85
also controls the states of the ventilators 200 (the venti-
lation fan 210 and the opening/closing mechanism 220)
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installed in the facility device room R. The device control
unit 85 refers to the control mode determination flag M5,
thereby determining a control mode in which the control-
ler 80 is placed, and controls the operations of the re-
spective devices, based on the determined control mode.
The device control unit 85 controls the operations of the
respective devices at the requests of the other functional
units.

[0119] Inthe normal operating mode, for example, the
device control unit 85 controls an operating capacity of
the compressor 11, the heat-source-side fan 20, opening
degrees of the heat-source-side first control valve 16 and
the heat-source-side second control valve 17, the open-
ing degree of the expansion valve 31, the number of ro-
tations of the pump 36, and the like in real time, such that
the forward cycle operation or the reverse cycle operation
is performed in accordance with, for example, set tem-
peratures and the detection values of the respective sen-
sors.

[0120] The device control unit 85 controls the four-way
switching valve 13 in the forward cycle state, causes the
heat-source-side heat exchanger 14 to function as the
condenser (or the radiator) of the refrigerant, and causes
the heat exchangers 33 of the heat exchanger unit 30 to
function as the evaporators of the refrigerant during the
forward cycle operation. On the other hand, the device
control unit 85 controls the four-way switching valve 13
in the reverse cycle state, causes the heat-source-side
heat exchanger 14 to function as the evaporator of the
refrigerant, and causes the heat exchangers 33 of the
heat exchanger unit 30 to function as the condensers (or
the radiators) of the refrigerant during the reverse cycle
operation.

[0121] Moreover, the device control unit 85 performs
the following various kinds of controls in accordance with
situations. The device control unit 85 is configured to be
able to measure times.

(Refrigerant leak first control)

[0122] The device control unit 85 performs the refrig-
erant leak first control when it is assumed that the refrig-
erant leak has occurred in the heat exchanger unit 30
(the refrigerant circuits RC). The refrigerant leak first con-
trol is a control for causing the fans (the exhaust fan 46
and the cooling fan 48) disposed in the heat exchanger
unit 30 to operate with the predetermined numbers of
rotations in order to prevent the concentration of the leak-
ing refrigerant from becoming locally high in the heat ex-
changer unit 30. The device control unit 85 causes the
exhaust fan 46 of the heat exchanger unit 30 to operate
with the predetermined number of rotations (air flow vol-
ume) in the refrigerant leak first control. The device con-
trol unit 85 also causes the cooling fan 48 of the heat
exchanger unit 30 to operate with the predetermined
number of rotations (air flow volume) in the refrigerant
leak first control. In the embodiment, the numbers of ro-
tations of the exhaust fan 46 and the cooling fan 48 in
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the refrigerant leak first control are set to the maximum
numbers of rotations (maximum air flow volumes). In oth-
er words, in the refrigerant leak first control, the device
control unit 85 causes the exhaust fan 46 or the cooling
fan 48 to shift into the operating state if the exhaust fan
46 or the cooling fan 48 is in a stop state and causes the
exhaust fan 46 or the cooling fan 48 to operate with the
maximum number of rotations if the exhaust fan 46 or
the cooling fan 48 is already in the operating state.
[0123] As a result of this refrigerant leak first control,
even if the refrigerant leak has occurred in the heat ex-
changer unit 30, the first air flow AF1 generated by the
exhaust fan 46 and the second air flow AF2 generated
by the cooling fan 48 stir the leaking refrigerant in the
heat exchanger unit 30 or discharge the leaking refriger-
ant from the heat exchanger unit 30. Consequently, it is
possible to reduce the hike of the concentration of the
leaking refrigerant in the heat exchanger unit 30.

(Refrigerant leak second control)

[0124] The device control unit 85 performs the refrig-
erant leak second control when it is assumed that the
refrigerant leak has occurred in the heat exchanger unit
30 (the refrigerant circuits RC). The refrigerant leak sec-
ond control is a control for increasing a ventilation air
volume by the ventilators 200 in order to prevent the con-
centration of the leaking refrigerant from becoming locally
high in the facility device room R.

[0125] The device control unit85 increases the number
of rotations (air flow volume) of the ventilation fan 210 in
the refrigerant leak second control. In the embodiment,
the number of rotations of the ventilation fan 210 in the
refrigerant leak second control is set to the maximum
number of rotations (maximum air flow volume). In other
words, in the refrigerant leak second control, the device
control unit 85 causes the ventilation fan 210 to shift into
the operating state if the ventilation fan 210 is in a stop
state and causes the ventilation fan 210 to operate with
the maximum number of rotations if the ventilation fan
210 is already in the operating state. If the ventilation fan
210 is performing the intermittent operation in the inter-
mittent operation mode, the device control unit 85 per-
forms the refrigerant leak second control to switch the
ventilation fan 210 into the continuous operating mode
to cause the ventilation fan 210 to perform the continuous
operation. Thus, an operating time per unit time of the
ventilation fan 210 increases. As a result, the ventilation
airvolume by the ventilation fan 210 increases to facilitate
discharge of the leaking refrigerant to the outside space.
[0126] Moreover, the device control unit 85 switches
the opening/closing mechanism 220 into the open state
in the refrigerant leak second control. Thus, the facility
device room R communicates with the other space. As
aresult, part of the leaking refrigerant in the facility device
room R flows out into the other space, which further re-
duces the concentration of the leaking refrigerant from
becoming locally high in the facility device room R.
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(Refrigerant leak third control)

[0127] The device control unit 85 performs the refrig-
erant leak third control if itis assumed that the refrigerant
leak has occurred in the heat exchanger unit 30 (the re-
frigerant circuits RC) (concretely, if the refrigerant leak
detection flag M6 is set). The device control unit 85 con-
trols the expansion valve 31 and the on-off valve 32 of
the refrigerant leaking circuit (refrigerant circuit RC in
which the refrigerant leak has occurred) into the closed
states in the refrigerant leak third control. This reduces
the inflow of the refrigerant from the heat-source-side
unit 10 into the refrigerant leaking circuit and reduces a
further refrigerant leak in the heat exchanger unit 30. In
other words, the refrigerant leak third control is a control
for reducing outflow of the leaking refrigerant in the heat
exchanger unit 30 when the refrigerant leak has oc-
curred.

[0128] Moreover, the device control unit 85 controls
the refrigerant leaking circuit into a stop state in the re-
frigerantleak third control. In other words, the device con-
trol unit 85 stops the respective devices (the compressor
11, the heat-source-side fan 20, and the like) of the re-
frigerant circuit RC in which the refrigerant leak has oc-
curred. This further reduces the inflow of the refrigerant
into the refrigerant leaking circuit and reduces the further
refrigerant leak.

[0129] The device control unit 85 does not stop the
respective devices of the refrigerant circuits RC operating
when the refrigerant leak detection flag M6 is set and
allows these devices to continue operating. In other
words, in the refrigerant leak third control, the device con-
trol unit 85 controls the refrigerant circuits RC, other than
the refrigerant leaking circuit out of the refrigerant circuits
RC (device units R1) operating when the refrigerant leak
is detected, in the operating states. Thus, the refrigerant
circuits RC in which no refrigerant leak is occurring can
continue operating.

(6-6) Drive signal output unit 86

[0130] The drive signal output unit 86 outputs corre-
sponding drive signals (drive voltages) to the respective
devices (e.g., the devices 11, 13, 16, 17, 20, 31, 32, 36,
46, 48) in accordance with details of control by the device
control unit 85. The drive signal output unit 86 includes
a plurality of inverters (notillustrated) that output the drive
signals to specific devices (e.g., the compressor 11, the
heat-source-side fan 20, or the pump 36) corresponding
thereto.

(6-7) Information output control unit 87

[0131] The information output control unit 87 is a func-
tional unit that controls an operation of the output device
300. The information output control unit 87 causes the
output device 300 to output predetermined information
in order that information on the operating state or the
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situation may be output for the user. For example, the
information output control unit 87 causes the output de-
vice 300 to output information (refrigerant leak notifica-
tion information) for notifying that the refrigerant leak has
occurred if the refrigerant leak detection flag M6 is set.
The refrigerant leak notification information is the dis-
played information such as letters or the sound informa-
tion such as an alarm. Thus, a manager or the user can
grasp the fact that the refrigerant leak has occurred and
take a predetermined measure.

(7) Processing by controller 80

[0132] With reference to FIG. 13, next, a description
will be given of exemplary processing to be performed
by the controller 80. FIG. 13 is a flowchart of the exem-
plary processing to be performed by the controller 80.
When the power source is on, the controller 80 sequen-
tially performs steps S101 to S110 illustrated in FIG. 13.
The processing in FIG. 13 is merely an example and may
be changed as appropriate. For example, the sequence
of the steps may be changed, some of the steps may be
carried out in parallel, or additional steps may be carried
out insofar as there are no inconsistencies.

[0133] In step S101, when the controller 80 assumes
thatthe refrigerantleak has occurred in the heat exchang-
er unit 30 (refrigerant circuits RC) (YES in S101), the
processing proceeds to step S105. When the controller
80 assumes that no refrigerant leak has occurred in the
heat exchanger unit 30 (NO in S101), the processing
proceeds to step S102.

[0134] Instep S102, when no command ordering start
of the operation (operation start command) is input (NO
in S102), the processing by the controller 80 returns to
step S101. On the other hand, when the operation start
command is input (YES in S102), the processing by the
controller 80 proceeds to step S103.

[0135] In step S103, the controller 80 is placed in the
normal operating mode (or kept in the normal operating
mode). The processing then proceeds to step S104.
[0136] In step S104, the controller 80 controls the
states of the respective devicesin realtime in accordance
with the input command, the set temperatures, and the
detection values of the various sensors (S1, S2, and the
like) to thereby cause the heat load processing system
100 to perform the forward cycle operation or the reverse
cycle operation. The processing then returns to step
S101.

[0137] In step S105, the controller 80 is placed in the
refrigerant leak mode. The processing by the controller
80 then proceeds to step S106.

[0138] InstepS106,thecontroller 80 causesthe output
device 300 such as the remote controller to output the
refrigerant leak notification information. Thus, the man-
ager can grasp the fact that the refrigerant leak has oc-
curred. The processing by the controller 80 then pro-
ceeds to step S107.

[0139] In step S107, the controller 80 performs the re-
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frigerant leak first control. To put it concretely, the con-
troller 80 has the exhaust fan 46 and the cooling fan 48
driven with the predetermined numbers of rotations (e.g.,
the maximum numbers of rotations). This, in the heat
exchanger unit 30, facilitates the stirring or the discharge
of the leaking refrigerant to thereby reduce the concen-
tration of the leaking refrigerant from locally becoming
critically high. The processing by the controller 80 then
proceeds to step S108.

[0140] In step S108, the controller 80 performs the re-
frigerant leak second control. Specifically, the controller
80 increases the ventilation air volume (the air flow vol-
ume and/or the operating time per unit time) of the ven-
tilation fan 210. As a result, the ventilation air volume by
the ventilation fan 210 increases to facilitate the dis-
charge of the leaking refrigerant to the outside space.
Moreover, the device control unit 85 switches the open-
ing/closing mechanism 220 into the open state in the re-
frigerant leak second control. As a result, the facility de-
vice room R communicates with the other space to facil-
itate the discharge of the leaking refrigerant in the facility
device room R and further reduce the situation that the
concentration of the leaking refrigerant from becoming
locally high. The processing by the controller 80 then
proceeds to step S109.

[0141] In step S109, the controller 80 performs the re-
frigerant leaking circuit identification processing. To put
it concretely, the controller 80 controls the respective re-
frigerant circuits RC (respective device units R1) into the
operating states and identifies the refrigerant leaking cir-
cuit (refrigerant circuit RC in which the refrigerant leak is
occurring) based on any or all of the detection values of
the respective heat-source-side sensors S1 and the re-
spective heatexchanger unitsensors S2. The processing
by the controller 80 then proceeds to step S110.

[0142] In step S110, the controller 80 performs the re-
frigerant leak third control. To put it concretely, the con-
troller 80 controls the expansion valve 31 and the on-off
valve 32 of the refrigerant leaking circuit (refrigerant cir-
cuit RC in which the refrigerant leak has occurred) into
the closed states. This reduces the inflow of the refriger-
ant from the heat-source-side unit 10 into the refrigerant
leaking circuit and reduces a further refrigerant leak in
the heat exchanger unit 30. The controller 80 controls
the refrigerant leaking circuit into the stop state in the
refrigerant leak third control. In other words, the device
control unit 85 stops the respective devices (the com-
pressor 11, the heat-source-side fan 20, and the like) of
the refrigerant circuit RC in which the refrigerantleak has
occurred. This further reduces the inflow of the refrigerant
into the refrigerant leaking circuit and reduces the further
refrigerant leak. In the refrigerant leak third control, the
controller 80 also controls the refrigerant circuits RC, oth-
er than the refrigerant leaking circuit out of the refrigerant
circuits RC (device units R1) operating when the refrig-
erant leak is detected, in the operating states. Thus, the
refrigerant circuits RC in which no refrigerant leak is oc-
curring can continue operating. The processing by the
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controller 80 then returns to step S101.

(8) Measures against refrigerant leak in heat load
processing system 100

[0143] The heatload processing system 100 takes the
following measures (i) to (iv) against the refrigerant leak.

i)

[0144] The heat load processing system 100 includes
therein the fans (the exhaust fan 46 and the cooling fan
48) disposed to generate the air flows (AF1, AF2) in the
heat exchanger unit 30. When the refrigerantleak occurs
in the heat exchanger unit 30, the refrigerant leak first
control is performed to start the fans or increase the num-
bers of rotations (the air flow volumes) of the fans. Thus,
the leaking refrigerant is stirred in the heat exchanger
unit 30. Alternatively, the leaking refrigerantis discharged
from the heat exchanger unit 30. As a result, itis possible
to reduce the hike in the concentration of the leaking re-
frigerant in the heat exchanger unit 30.

(ii)

[0145] In the heat load processing system 100, the
controller 80 is configured to control the ventilators 200
(the ventilation fan 210, the opening/closing mechanism
220)inthefacility device room R where the heat exchang-
er unit 30 is installed. When the refrigerant leak occurs
in the heat exchanger unit 30, the refrigerant leak second
controlis performed to increase the ventilation air volume
by the ventilators 200. To put it concretely, the ventilation
air volume (the air flow volume, the operating time per
unit time) of the ventilation fan 210 is increased. Moreo-
ver, the opening/closing mechanism 220 is switched into
the open state. As a result, the ventilation air volume in
the heat exchanger unit 30 increases to facilitate the stir-
ring and the discharge of the leaking refrigerant in the
facility device room R. As aresult, it is possible to reduce
the hike in the concentration of the leaking refrigerant in
the facility device room R.

(iii)

[0146] In the heat load processing system 100, when
the refrigerant leak occurs in the heat exchanger unit 30,
the refrigerant leaking circuit identification processing is
performed. To put it concretely, in the refrigerant leaking
circuit identification processing, the respective refriger-
ant circuits RC (respective device units R1) are controlled
into the operating states and the refrigerantleaking circuit
(refrigerant circuit RC in which the refrigerant leak is oc-
curring) is identified based on any or all of the detection
values of the respective heat-source-side sensors S1
and the respective heat exchanger unit sensors S2.
Thus, in the heat load processing system 100 including
the plurality of refrigerant circuits RC (device units R1),
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it is possible to quickly identify the refrigerant circuit RC
in which the refrigerant leak is occurring.

[0147] Inthe heatload processing system 100, the ex-
pansion valves 31 and the on-off valves 32 that can
switch between permission and interruption of the flows
of the refrigerant from the heat-source-side units 10 to
the heat exchanger unit 30 are disposed in the heat ex-
changer unit 30. When the refrigerant leak occurs in the
heat exchanger unit 30, the refrigerant leak third control
is performed to switch the expansion valve 31 and the
on-off valve 32 in the refrigerant leaking circuit (refriger-
ant circuit RC in which the refrigerant leak has occurred)
into the closed states. This, as a result, interrupts the flow
of the refrigerant from the heat-source-side unit 10 into
the heat exchanger unit 30 to thereby reduce the further
refrigerant leak.

[0148] Moreover, the refrigerant leaking circuit is con-
trolled into the stop state in the refrigerant leak third con-
trol. In other words, the heat load processing system 100
is configured to stop the respective devices (the com-
pressor 11, the heat-source-side fan 20, and the like) of
the refrigerant circuit RC in which the refrigerant leak has
occurred. This further reduces the inflow of the refrigerant
into the refrigerant leaking circuit and reduces the further
refrigerant leak.

[0149] Therespective devices of the refrigerant circuits
RC operating when the refrigerant leak is detected are
not stopped and are allowed to continue operating in the
refrigerantleak third control. In other words, the heat load
processing system 100 is configured to control the refrig-
erant circuits RC, other than the refrigerant leaking circuit
out of the refrigerant circuits RC operating when the re-
frigerant leak is detected, in the operating states, in the
refrigerant leak third control. Thus, the refrigerant circuits
RC in which no refrigerant leak is occurring can continue
operating.

[0150] Inthis manner,the heatload processing system
100 is configured to change the operating states of the
respective refrigerant circuits RC based on the result of
the refrigerant leaking circuit identification processing in
the refrigerant leak third control.

(iv)

[0151] Intheheatload processingsystem 100, the suc-
tion hole 47a for the first air flow AF1 generated by the
exhaust fan 46 is formed at the lower position than the
uppermost portion A1 (the highest portion of the refrig-
erant pipes housed in the heat exchanger unit 30). This
facilitates the discharge of the refrigerant having a great-
er specific gravity than air from the heat exchanger unit
30 when such a refrigerant leaks in the heat exchanger
unit 30. In other words, when the refrigerant having the
greater specific gravity than air leaks in the heat exchang-
er unit 30, the leaking refrigerant accumulates in the bot-
tom plate immediate upper space Si. However, since the
suction hole 47a for the first air flow AF1 is formed at the
lower position than the uppermost portion A1, discharge
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of the leaking refrigerant collecting in the bottom plate
immediate upper space Si is facilitated.

(9) Features
(9-1)

[0152] Inthe foregoingembodiment, the casing 50 col-
lectively houses the plurality of device units R1 forming
the different refrigerant circuits RC. The refrigerant leak
detection unit (the refrigerant leak sensor 70, the refrig-
erant leak determination unit 84) individually detects the
refrigerantleak in the respective device units R1 (i.e., the
respective refrigerant circuits RC housed in the heat ex-
changer unit 30). When the refrigerant leak detection unit
(the refrigerant leak sensor 70, the refrigerant leak de-
termination unit 84) detects the refrigerant leak, the con-
troller 80 is configured to perform the refrigerant leaking
circuitidentification processing (first processing) for iden-
tify the refrigerant leaking circuit that is the refrigerant
circuit RC in which the refrigerant leak is occurring and
the refrigerant leak third control (second processing) for
changing the operating state of the predetermined refrig-
erant circuit RC based on the result of the refrigerant
leaking circuit identification processing.

[0153] Thus, the heat load processing system 100 in-
cluding the plurality of refrigerant circuits RC (specifically,
including the plurality of device units R1 in the same cas-
ing 50) can quickly identify the refrigerant circuit RC in
which the refrigerant leak is occurring. Moreover, it is
possible to change the operating state of the predeter-
mined refrigerant circuit RC according to the identification
result.

(9-2)

[0154] In the foregoing embodiment, the controller 80
is configured to control the refrigerant leaking circuit into
the stop state in the refrigerant leak third control (second
processing). This reduces the further refrigerant leak
from the refrigerant leaking circuit when the refrigerant
leak occurs.

(9-3)

[0155] In the foregoing embodiment, the controller 80
is configured to compare the refrigerant states in the re-
spective refrigerant circuits RC with each other based on
the detection values of the refrigerant state sensors (the
heat-source-side sensors S1 and the heatexchanger unit
sensors S2) to thereby identify the refrigerant leaking cir-
cuitin therefrigerantleaking circuitidentification process-
ing (first processing). This makes it easy to discharge the
leaking refrigerant from the facility device room to the
other space when the refrigerant leak has occurred in
the heat exchanger unit.
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(9-4)

[0156] In the foregoing embodiment, the controller 80
is configured to identify the refrigerant leaking circuit
while operating the respective refrigerant circuits RC in
the refrigerant leaking circuit identification processing
(first processing).

(9-5)

[0157] In the foregoing embodiment, the controller 80
is configured to control the refrigerant circuits RC, other
than the refrigerant leaking circuit out of the refrigerant
circuits RC operating when the refrigerant leak is detect-
ed by the refrigerant leak detection unit (the refrigerant
leak sensor 70, the refrigerant leak determination unit
84), in the operating states, in the refrigerant leak third
control (second processing). Thus, the refrigerant circuits
RC in which no refrigerant leak is occurring can continue
operating.

(10) Modifications

[0158] The foregoing embodiment can be modified as
appropriate as described in the following modifications.
Note that the respective modifications are applicable in
combination with other modifications insofar as noincon-
sistency arises.

(10-1) Modification 1

[0159] The heat exchanger unit 30 according to the
foregoing embodiment may be formed as a heat ex-
changer unit 30a illustrated in FIGS. 14 to 17. The heat
exchanger unit 30a and a heat load processing system
100a including the heat exchanger unit 30a will be de-
scribed below with a focus mainly on differences from
the foregoing embodiment. Features shared with the
foregoing embodiment will not be described unless oth-
erwise specified.

[0160] FIG. 14 is a perspective view of the heat ex-
changer unit 30a. FIG. 15 is a diagrammatic illustration
showing a manner of disposition of devices in the heat
exchanger unit 30a in a plan view. FIG. 16 is a diagram-
matic illustration showing the manner of disposition of
the devices in the heat exchanger unit 30a seen from a
right side. FIG. 17 is a diagrammaitic illustration showing
the manner of disposition of the devices in the heat ex-
changer unit 30a in a front view. In FIG. 17, a reference
sign A1’ shows a highest portion (uppermost portion) of
refrigerant pipes included in the heat exchanger unit 30a
and a reference sign h1’ shows a height of the uppermost
portion A1’. FIGS. 15 to 17 show three refrigerant sys-
tems (refrigerant circuits RC) disposed in the heat ex-
changer unit 30a, to which the ideas according to the
present disclosure are not limited. In other words, the
heat exchanger unit 30a may include devices forming
four or more refrigerant circuits RC or devices forming

10

15

20

25

30

35

40

45

50

55

19

less than three refrigerant circuits RC.

[0161] The heat exchanger unit 30a has the devices
included in the heat-source-side units 10. To put it more
concretely, the heat exchanger unit 30a has a substan-
tially rectangular parallelepiped casing 51 and the casing
51 houses the respective devices included in the heat-
source-side units 10 in addition to the respective devices
included in the heat exchanger unit 30. In other words,
in the heat exchanger unit 30a, it can be said that the
heat exchanger unit 30 and the heat-source-side units
10 are formed integrally. In other words, the casing 51
collectively houses a device unit RI' and other device
units RI’. The device unit RI" includes the first pipe P1 to
the eleventh pipe P11, the compressor 11, the accumu-
lator 12, the four-way switching valve 13, a heat-source-
side heat exchanger 14a (second heat exchanger), the
subcooler 15, the heat-source-side first control valve 16,
the heat-source-side second control valve 17, and the
like in addition to the refrigerant flow path RP of the first
heat exchanger 34 or the second heat exchanger 35, the
expansion valve 31, the on-off valve 32, and the refrig-
erant pipes Pa to Pd.

[0162] The heat exchanger unit 30a has the heat-
source-side heat exchanger 14a in place of the heat-
source-side heat exchanger 14. While the heat-source-
side heat exchanger 14 is configured to cause the refrig-
erant and the heat-source-side air flow to exchange heat
with each other, the heat-source-side heat exchanger
14a is configured to cause refrigerant and heat-source-
side heat medium (e.g., water) to exchange heat with
each other. The type of the heat-source-side heat ex-
changer 14ais not limited and the heat-source-side heat
exchanger 14a is a double-pipe heat exchanger, for ex-
ample. However, as the heat-source-side heat exchang-
er 14a, it is only required to appropriately select a heat
exchanger of the type usable for heat exchange between
the refrigerant and the heat-source-side heat medium.
The heat exchanger unit 30a does not include the heat-
source-side fan 20 in relation to the fact that the heat
exchange is performed between the refrigerant and the
heat-source-side heat medium (e.g., water). In relation
to this, the heat load processing system 100a may be
configured as shown in FIG. 18, for example.

[0163] FIG. 18is a schematic configuration diagram of
the heat load processing system 100a. In the heat load
processing system 100a, a heat-source-side heat medi-
um circuit WC is formed. The heat-source-side heat me-
dium that exchanges heat with the refrigerant in each of
heat-source-side heat exchangers 14a flows through the
heat-source-side heat medium circuit WC. The heat-
source-side heat medium circuit WC includes a cooling
tower 90 that cools the heat-source-side heat medium
heated as a result of heat exchange with the refrigerant
in each of the heat-source-side heat exchangers 14. The
cooling tower 90 is installed on a rooftop, for example.
The heat-source-side heat medium circuit WC includes
a plurality of heat-source-side pumps 92 for respectively
sending the heat-source-side medium to the heat-
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source-side heat exchangers 14, corresponding in
number to the heat-source-side heatexchangers 14, and
disposed in parallel.

[0164] The heat load processing system 100a does
not include the liquid-side connection pipes LP and the
gas-side connection pipes GP in relation to the fact that
the heatload processing system 100a has the respective
devices included in the heat-source-side units 10.
[0165] In the heat load processing system 100a, each
of the heat-source-side heat exchangers 14a may heat
the refrigerant by use of the heat-source-side heat me-
dium. In this case, another device may be disposed in
addition to or as well as the cooling tower 90.

[0166] The heat load processing system 100a can
achieve similar functions and effects to those of the fore-
going embodiment (e.g., the functions and effects in the
foregoing (i) to (iv)) in a similar manner to the heat ex-
changer unit 30.

[0167] For example, when the controller 80 is config-
ured to perform controls similar to the refrigerant leak
first control, the refrigerant leak second control, the re-
frigerant leak third control, and the refrigerant leaking cir-
cuit identification processing, the heat load processing
system 100a exerts the similar functions and effects to
those in the foregoing (i) to (iii).

[0168] In this case, the controller 80 may be configured
to identify the refrigerant leaking circuit based on the de-
tection values of any or all of the respective refrigerant
state sensors (S1, S2) in the respective refrigerant cir-
cuits RC while controlling the expansion valves 31 and
the on-off valves 32 in the respective device units R1 into
the closed states and controlling the respective compres-
sors 11into the stop states (i.e., controlling the respective
refrigerant circuits RC into the stop states) in the refrig-
erant leaking circuit identification processing (first
processing). In other words, because the heat exchanger
unit 30a collectively houses the heat-source-side devic-
es, it may be preferable to immediately stop the respec-
tive refrigerant circuits RC when the refrigerant leak is
detected in a situation where a pump-down operation is
not assumed to be very effective.

[0169] In this case, the controller 80 can easily identify
the refrigerant leaking circuit, when the controller 80 is
configured to identify the refrigerant leaking circuit based
on a degree of a pressure drop of the high-pressure re-
frigerant in each of the refrigerant circuits RC (respective
device units R1’) in the refrigerant leaking circuit identi-
fication processing (first processing).

[0170] Moreover, if the exhaust fan unit 45 is provided
such that the suction hole 47a for the first air flow AF1 is
disposed at a lower position than the uppermost portion
A1’ (the highest portion of the refrigerant pipes included
in the heat exchanger unit 30a), the heatload processing
system 100a exerts the similar functions and effects to
those in the foregoing (iv).

[0171] The heatexchangerunit30a may include a sec-
ond exhaustfan46a (see FIG. 17)in place of orin addition
to one or both of the exhaust fan unit 45 and the cooling
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fan 48. The second exhaust fan 46ais disposed near the
heat medium pipes (Ha to Hd) disposed in the heat ex-
changer unit 30a. The second exhaust fan 46a generates
a third air flow AF3 flowing from the heat exchanger unit
30a to an outside (the facility device room R). The second
exhaust fan 46a may be controlled in the refrigerant leak
first control such that the second exhaust fan 46a shifts
into the operating state or the number of rotations (air
flow volume) of the second exhaust fan 46a increases.
When this second exhaust fan 46a is provided and con-
trolled in the refrigerant leak first control, the heat load
processing system 100a can more noticeably achieve
the functions and effects in the foregoing (i). Especially,
since the second exhaust fan 46a is disposed near the
heat medium pips (Ha to Hd), flowing of the leaking re-
frigerant into the living spaces SP via the heat medium
pipes Ha to Hd is reduced.

(10-2) Modification 2

[0172] All of the devices configuring the controller 80
(especially, the device control unit 85) in the foregoing
embodiment may be disposed in the heat-source-side
units 10 or the heat exchanger unit 30. In other words,
the controller 80 (especially, the device control unit 85)
may be configured by the heat-source-side control unit
29 or the heat exchanger unit control unit 49 only.

(10-3) Modification 3

[0173] Part or all of the devices configuring the con-
troller 80 in the foregoing embodiment do not have to be
disposed in the heat-source-side units 10 or the heat ex-
changer unit 30 and may be disposed in another place.
For example, part or all of the controller 80 may be dis-
posed in a remote place in such a manner as to be able
to communicate with the devices controlled by the con-
troller 80. In other words, part or all of the devices con-
trolled by the controller 80 may be remote-controllable.

(10-4) Modification 4

[0174] The cooling fan 48 in the foregoing embodiment
is not always necessary and may be omitted as appro-
priate. In this case, the exhaust fan 46 in the foregoing
embodiment may function as the cooling fan 48. In other
words, the exhaust fan 46 may be disposed such that
the first air flow AF1 cools the heat generating compo-
nents in the heat exchanger unit control unit 49.

(10-5) Modification 5

[0175] In the foregoing embodiment, the controller 80
is configured to cause the ventilation fan 210 that is op-
erating intermittently to operate continuously in the re-
frigerant leak first control when the refrigerant leak is de-
tected in the heat exchanger unit 30. From a viewpoint
of increasing the ventilation air volume in the facility de-
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vice room R, it is preferable to cause the ventilation fan
210 to operate continuously. However, in the refrigerant
leak first control, it is not always necessary to cause the
ventilation fan 210 to operate continuously insofar as the
operating time per unit time of the ventilation fan 210 is
increased.

(10-6) Modification 6

[0176] In the foregoing embodiment, the suction hole
47aforthefirstair flow AF1is formed at the lower position
than the lowermost portion A2 (the lowest portion of the
refrigerant pipes housed in the heat exchanger unit 30).
However, the suction hole 47a may be disposed at a
higher position than the lowermost portion A2 insofar as
the suction hole 47a is disposed at a lower position than
the uppermost portion A1 (the highest portion of the re-
frigerant pipes housed in the heat exchanger unit 30).

(10-7) Modification 7

[0177] The one end (the suction hole 47a) of the flow
path forming member 47 of the exhaust fan unit 45 may
be connected to the discharge port 58a in the bottom
plate 58. In other words, the discharge port 58a in the
drain pan may function as the suction hole 47a for the
first air flow AF1. In this case, the suction hole 47a for
the first air flow AF1 can be said to be formed in the
bottom plate 58 (drain pan).

(10-8) Modification 8

[0178] The numbers and manners of disposition of
components disposed in the heat exchangerunit 30, e.g.,
the refrigerant pipes Pa to Pd, the heat medium pipes
Ha to Hd, the expansion valves 31, the on-off valves 32,
the heat exchangers 33, and the pump 36 are not limited
to the numbers and the manners of disposition shown as
examples in the foregoing embodiment and can be
changed as appropriate in accordance with the installa-
tion environment and the design specifications.

(10-9) Modification 9

[0179] In the foregoing embodiment, the heat ex-
changers 33 include the first heat exchanger 34 and the
second heat exchanger 35. However, this is merely an
example and the heat exchangers 33 may include three
or more heat exchangers. The heat exchanger 33 may
be a single heat exchanger in which the same number
of refrigerant flow paths RP as the refrigerant circuits RC
are formed, for example. The heat exchanger 33 may
include a plurality of heat medium flow paths HP con-
nected in parallel in the heat medium circuit HC.

(10-10) Modification 10

[0180] The manners of configuration of the refrigerant
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circuits RC according to the foregoing embodiment can
be changed as appropriate in accordance with the design
specifications and the installation environment. Specifi-
cally, in each of the refrigerant circuits RC, other devices,
e.g., areceiver and a valve may be disposed in place of
or as well as the devices shown in FIG. 1. Another ex-
pansion mechanism may be used in place of each of the
expansion valves 31 in the foregoing embodiment. For
example, amechanical expansion valve, a capillary tube,
or the like may be used in place of the expansion valve 31.

(10-11) Modification 11

[0181] In the foregoing embodiment, in relation to the
fact that the plurality of heat-source-side units 10 are ar-
range in parallel, the plurality of (here, four) refrigerant
circuits RC are formed. In other words, in the heat load
processing system 100, the plurality of refrigerant circuits
RC are formed by the plurality of heat-source-side units
10 and the heat exchanger unit 30. However, the number
of the refrigerant circuits RC and the number of the heat-
source-side units 10 do not necessarily have to be the
same. The number of the heat-source-side units 10 con-
nected to the heat exchanger unit 30 may be appropri-
ately selected in accordance with the installation envi-
ronment and the design specifications.

(10-12) Modification 12

[0182] The heat load processing system 100 in the
foregoing embodiment is configured to perform the for-
ward cycle operation and the reverse cycle operation.
However, the heat load processing system 100 does not
have to be configured in this manner. In other words, the
heat load processing system 100 may be configured as
an apparatus that performs only one of the forward cycle
operation and the reverse cycle operation. In this case,
the four-way switching valve 13 may be omitted as ap-
propriate.

(10-13) Modification 13

[0183] In the foregoing embodiment, the heat load
processing system 100 is the air conditioning system that
performs air conditioning of the living spaces SP. How-
ever, the heatload processing system 100 does not have
to be the air conditioning system and may be other sys-
tems. For example, the heatload processing system 100
may be applied to a hot water supply system, a heat
storage system, and the like.

[0184] In other words, the use-side units 60 are not
limited to units for air-conditioning the living spaces SP
and may be various kinds of facilities for cooling and/or
heating processing machines or products by utilizing the
heat medium cooled or heated by the heat exchanger
unit 30.

[0185] The use-side units 60 may be tanks for storing
the heat medium cooled or heated by the heat exchanger
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unit 30. In this case, a pump or the like (not illustrated)
sends the heat medium stored in the tank to devices for
cooling and/or heating by utilizing the heat medium, for
example.

(10-14) Modification 14

[0186] In the foregoing embodiment, the refrigerant
leak sensor 70 is disposed in the bottom plate immediate
upper space Si in the heat exchanger unit 30. However,
a manner of disposition of the refrigerant leak sensor 70
is not necessarily limited to this manner and may be
changed as appropriate in accordance with the installa-
tion environment and the design specifications.

[0187] Forexample, the refrigerantleak sensor 70 may
be disposed above the bottom plate immediate upper
space Si in the heat exchanger unit 30. The refrigerant
leak sensor 70 does not have to be disposed in the heat
exchanger unit 30. For example, the refrigerant leak sen-
sor 70 may be disposed in a different device from the
heat exchanger unit 30 or disposed independently in the
facility device room R.

(10-15) Modification 15

[0188] In the foregoing embodiment, the refrigerant
leak sensor 70 is disposed in the heat exchanger unit 30
and the controller 80 (refrigerant leak determination unit
84) determines presence or absence of the refrigerant
leak based on the signals sent from the refrigerant leak
sensor 70. Thus, the presence or absence of the refrig-
erantleakin the heatexchanger unit 30 is detected. How-
ever, a manner of detection of the refrigerant leak is not
necessarily limited to this manner and may be changed
as appropriate in accordance with the installation envi-
ronment and the design specifications.

[0189] For example, the controller 80 (refrigerant leak
determination unit 84) may be configured to detect the
presence or absence of the refrigerant leak in the heat
exchanger unit 30 based on any of the detection values
of the respective heat-source-side sensors S1 and/or the
respective heat exchanger unit sensors S2. In this case,
it is possible to omit the refrigerant leak sensor 70 as
appropriate.

(10-16) Modification 16

[0190] In the foregoing embodiment, in the refrigerant
leak second control, operations of the ventilation fan 210
and the opening/closing mechanism 220 are controlled
in such manners as to increase the ventilation air volume
by the ventilators 200 in the facility device room R. To
achieve the effects in the foregoing (ii), it is preferable to
perform the refrigerant leak second control in the manner
as in the foregoing embodiment. However, in the refrig-
erant leak second control, it is possible to control the
operation of only one of the ventilation fan 210 and the
opening/closing mechanism 220. In this case, the venti-

10

15

20

25

30

35

40

45

50

55

22

42

lation air volume in the facility device room R increases
and therefore the functions and effects in the foregoing
(ii) are still exerted.

(10-17 ) Modification 17

[0191] In the foregoing embodiment, in order to
achieve the effects in the foregoing (i) and (ii), it is pref-
erable to perform the refrigerant leak first control and the
refrigerant leak second control as well as the refrigerant
leak third control. However, the refrigerant leak first con-
trol and the refrigerant leak second control are not always
necessary for the ideas according to the present disclo-
sure and may be omitted as appropriate.

(10-18) Modification 18

[0192] Itis possible to change the performing order of
the refrigerant leak first control, the refrigerant leak sec-
ond control, the refrigerant leak third control, and the re-
frigerant leaking circuit identification processing in the
foregoing embodiment as appropriate. For example, it is
possible to perform the refrigerant leaking circuit identi-
fication processing and/or the refrigerant leak third con-
trol prior to the refrigerant leak first control and/or the
refrigerant leak second control.

(10-19) Modification 19

[0193] Inthe foregoingembodiment, the casing 50 col-
lectively houses the four device units R1. However, it is
possible to change the number of the device units R1
housed in the casing 50 as appropriate. The casing 50
may house five or more device units R1 or three or fewer
device units R1.

(10-20) Modification 20

[0194] In the foregoing embodiment, the controller 80
is configured to identify the refrigerant leaking circuit
while causing the respective refrigerant circuits RC to
operate in the refrigerant leaking circuit identification
processing (first processing). However, the refrigerant
leaking circuit identification processing is not necessarily
limited to that described in the foregoing embodiment
and may be changed as appropriate according to the
design specifications and the installation environment.
For example, the controller 80 may be configured to per-
form the pump-down operation for recovering the refrig-
erant into the heat-source-side units 10 in the respective
refrigerant circuits RC by causing the respective com-
pressors 11 to operate after controlling the expansion
valves 31 and the on-off valves 32 of the respective de-
vice units R1 into the closed states and identify the re-
frigerant leaking circuit based on the detection values of
any or all of the refrigerant state sensors (S1, S2) in the
respective refrigerant circuits RC after the pump-down
operation is completed in the refrigerant leaking circuit
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identification processing (first processing).

[0195] Alternatively, forexample, the controller 80 may
be configured to identify the refrigerant leaking circuit
based on the detection values of any or all of the respec-
tive refrigerant state sensors (S1, S2) in the respective
refrigerant circuits RC while controlling the expansion
valves 31 and the on-off valves 32 in the respective de-
vice units R1 into the closed states and controlling the
respective compressors 11 into the stop states (i.e., con-
trolling the respective refrigerant circuits RC into the stop
states) in the refrigerant leaking circuit identification
processing (first processing).

(10-21) Modification 21

[0196] In the foregoing embodiment, when the refrig-
erant leak occurs in the heat exchanger unit 30, the con-
troller 80 may stop the operation of the pump 36 in the
refrigerant leak first control, the refrigerant leak second
control, or the refrigerant leaking circuit identification
processing until the refrigerant leaking circuit is identified.
This reduces flowing of the leaking refrigerant to the use-
side units 60 (the living spaces SP) via the heat medium
circuits HC when the refrigerant leak has occurred in the
heat exchangers 33.

(10-22) Modification 22

[0197] In the foregoing embodiment, the refrigerant
leak third control by the controller 80 includes the follow-
ing controls (a) to (c) for changing the operating state of
any of the refrigerant circuits RC based on the result of
the refrigerant leaking circuit identification processing.

(a) The controller 80 switches the expansion valve
31 and the on-off valve 32 of the refrigerant leaking
circuit (refrigerant circuit RC in which the refrigerant
leak has occurred) into the closed states.

(b) The controller 80 controls the refrigerant leaking
circuit into the stop state. In other words, the control-
ler 80 stops the respective devices (the compressor
11, the heat-source-side fan 20, and the like) of the
refrigerant circuit RC in which the refrigerant leak
has occurred.

(c) The controller 80 does not stop the respective
devices of the refrigerant circuits RC operating when
the refrigerant leak is detected and allows these de-
vices to continue operating. In other words, the con-
troller 80 controls the refrigerant circuits RC, other
than the refrigerant leaking circuit out of the refrig-
erant circuits RC operating when the refrigerant leak
is detected, in the operating states, in the refrigerant
leak third control.

[0198] Itis preferable to perform all of the foregoing (a)
to (c) in the refrigerant leak third control. However, it is
not always necessary to perform all of the foregoing (a)
to (c) insofar as at least one of the foregoing (a) to (c) is
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performed in the refrigerant third control. In other words,
in the refrigerantleak third control, itis possible to perform
only one of the foregoing (a) to (c) insofar as the operating
state of at least one of the refrigerant circuits RC is
changed based on the result of the refrigerant leaking
circuit identification processing.

(11)

[0199] The embodiment has been described above.
However, it should be construed that various changes to
modes and details will be available without departing
from the gist and the scope recited in the claims.

INDUSTRIAL APPLICABILITY

[0200] The present disclosure can be used for a heat
load processing system.

REFERENCE SIGNS LIST
[0201]

10: heat-source-side unit

11: compressor

12: accumulator

13: four-way switching valve

14, 14a: heat-source-side heat exchanger (second
heat exchanger)

15: subcooler

16: heat-source-side first control valve

17: heat-source-side second control valve

18: liquid-side shutoff valve

19: gas-side shutoff valve

20: heat-source-side fan

21-25: first temperature sensor to fifth temperature
sensor (refrigerant state sensors)

27: first pressure sensor (refrigerant state sensor)
28: second pressure sensor (refrigerant state sen-
sor)

29: heat-source-side unit control unit

30, 30a: heat exchanger unit

31: expansion valve

32: on-off valve

33: heat exchanger

34: first heat exchanger

35: second heat exchanger

36: pump

41: sixth temperature sensor (refrigerant state sen-
sor)

42: seventh temperature sensor (refrigerant state
sensor)

43: third pressure sensor (refrigerant state sensor)
44: fourth pressure sensor (refrigerant state sensor)
45: exhaust fan unit

46: exhaust fan

46a: second exhaust fan

47: flow path forming member
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47a: suction hole

48: cooling fan

49: heat exchanger unit control unit

50: casing

50a: discharge hole

51: casing

55: electric component box

58: bottom plate

58a: discharge port

60: use-side unit

70: refrigerant leak sensor (refrigerant leak detection
unit)

80: controller (control unit)

80a, 80b: adaptor

81: storage unit

82: input control unit

83: mode control unit

84: refrigerant leak determination unit (refrigerant
leak detection unit)

85: device control unit (control unit)

86: drive signal output unit

87: information output control unit

90: cooling tower

92: heat-source-side pump

100, 100a: heat load processing system
200: ventilator

210: ventilation fan

220: opening/closing mechanism

300: output device

581: bottom face portion

A1, A1’: uppermost portion

A2: lowermost portion

AF1: first air flow

AF2: second air flow

AF3: third air flow

B1: building

D: ventilation duct

GP: gas-side connection pipe

HI: first heat medium connection pipe

H2: second heat medium connection pipe
HC: heat medium circuit

HP: heat medium flow path

Ha-Hd: heat medium pipe

LP: liquid-side connection pipe

P1-P11: first pipe to eleventh pipe

Pa, Pb, Pc, Pd: refrigerant pipe

R: facility device room

R1, R1’: device unit (refrigerant system component
device)

RC: refrigerant circuit (refrigerant system)
RP: refrigerant flow path

S1: heat-source-side sensor (refrigerant state sen-
sor)

S2: heat exchanger unit sensor (refrigerant state
sensor)

SP: living space

Sa: lower space

Sb: upper space
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[0202]

Si: bottom plate immediate upper space
WC: heat-source-side heat medium circuit

CITATION LIST

PATENT LITERATURE

Patent Literature 1: JP 2006-38323 A

Claims

A heatload processing system (100, 100a) including
a plurality of refrigerant systems through which re-
frigerant circulates, the system comprising:

a plurality of refrigerant system component de-
vices (R1, RI') including a compressor (11) that
is configured to compress the refrigerant and/or
a heat exchanger (33) that is connected to a
refrigerant pipe (Pb, Pc) through which the re-
frigerant flows and a heat medium pipe (Hb, Hc,
Hd) through which heat medium flows and being
configured to cause the refrigerant and the heat
medium to exchange heat with each other, as
devices configuring one of the refrigerant sys-
tems (RC);

a casing (50, 51) collectively housing the plural-
ity of refrigerant system component devices
configuring the different refrigerant systems;

a refrigerant leak detection unit (70, 84) config-
ured to individually detect a refrigerant leak in
the respective refrigerant systems; and

a control unit (80) configured to control opera-
tions of actuators of the respective refrigerant
systems,

the control unit configured to perform, when the
refrigerant leak detection unit detects the refrig-
erant leak, first processing for identifying a re-
frigerant leaking system that is the refrigerant
system in which the refrigerant leak is occurring
and second processing for changing an operat-
ing state ofatleastone oftherefrigerant systems
based on a result of the first processing.

The heat load processing system (100, 100a) ac-
cording to claim 1, wherein

the control unitis configured to control the refrigerant
leaking system into a stop state in the second
processing.

The heat load processing system (100, 100a) ac-
cording to claim 1 or 2 further comprising

a refrigerant state sensor (S1, S2) configured to
detect pressures or temperatures of the refrig-
erant in the respective refrigerant systems,
wherein
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the control unit is configured to identify the re-
frigerant leaking system by comparing states of
the refrigerant in the respective refrigerant sys-
tems with each other based on detection value
of the refrigerant state sensor in the first
processing.

The heat load processing system (100, 100a) ac-
cording to any one of claims 1 to 3, wherein

the control unitis configured to identify the refrigerant
leaking system while operating the respective refrig-
erant systems in the first processing.

The heat load processing system (100, 100a) ac-
cording to any one of claims 1 to 3, wherein

the control unitis configured to identify the refrigerant
leaking system while stopping the respective refrig-
erant systems in the first processing.

The heat load processing system (100a) according
to claim 5, wherein

the refrigerant system component devices (RI’)
further include a second heat exchanger (14a)
that is configured to cause the refrigerant com-
pressed by the compressor to condense or ra-
diate heat by causing the refrigerant to ex-
change heat with water, and

the control unit is configured to identify the re-
frigerant leaking system based on a degree of
a pressure drop of high-pressure refrigerant in
each of the refrigerant systems in the first
processing.

The heat load processing system (100, 100a) ac-
cording to any one of claims 1 to 6, wherein

the control unitis configured to control the refrigerant
systems, other than the refrigerant leaking system
out of the refrigerant systems operating when the
refrigerant leak is detected by the refrigerant leak
detection unit, in operating states, in the second
processing.
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ASHRAE " .
Number Composition (Mass%) Alternative
R1234yf R1234yf (100) R134a
R1234ze(E) R1234ze(E) (100) R134a
R1234yf/R134a/R152a (82/7/11) R134a
R516A R1234yf/R134a/R152a (77.5/8.5/14.0) R134a
R445A R744/R134a/R1234ze(E) (6.0/9.0/85.0) R134a
R444A R32/R152a/R1234ze(E) (12/5/83) R134a
R32/R125/R1234yf (15/25/60) R22/407
R454C R32/R1234yf (21.5/78.5) R22/407
R32/R152a/R1234ze(E) (45/20/35) R22/407
R444B R32/R152a/R1234ze(E) (41.5/48.5/10) R22/407
R744/R32/R1234ze(E) (7/30/63) R22/407
R454A R32/R1234yf (35/65) R404A
R454A R32/R1234yf (35/65) R404A
R454C R32/R1234yf (21.5/78.5) R404A
R32/R1234yf/R152a/R1234ze(E) (40/20/10/30) R404A
R455A R744/R32/R1234yf (3.0/21.5/75.5) R404A
R32/R1234yf/[R134a (28/51/21) R404A
R32/R1234yf/[R152a (35/55/10) R404A
R32/R1234yf (29/71) R404A
R-32/R290/R1234yf (21.0/7.9/71.1) R404A
R457A R32/R1234yf/IR152a (18/70/12) R404A
R459B R32/R1234yf/IR1234ze(E) (21/69/10) R404A
R32/R134a (50/50) R404A
R32/R1234yf (40/60) R410A
R452B R32/R125/R1234yf (67/7/26) R410A
R32/R1234yf (72.5/27 .5) R410A
R454B R32/R1234yf (68.9/31.1) R410A
R32/R125/R1234ze(E) (68/15/17) R410A
R447B R32/R125/R1234ze(E) (68/8/24) R410A
R32 R32 (100) R410A
R447A R32/R1234ze(E)/R125 (68/28.5/3.5) R410A
R32/R1234yf/R1234ze(E) (73/15/12) R410A
R32/R1234ze(E) (72/27) R410A
R446A R32/R1234ze(E)/Butane (68/29/3) R410A
R32/R1234yf[R134a (50/40/10) R410A
R459A R32/R1234yf/R1234ze(E) (68/26/6) R410A
R1123/R32 (32/68) R410A
R1123/R32 (40/60) R410A
R1123/R32 (45/55) R410A
R1123/R32/R1234yf (19/55/26) R410A
R1123/R32/R1234yf (40/44/16) R410A
R1123 (100) R410A
R744/R32/R1234ze(E) (6/60/34) R410A
R32/R134a/R1234ze (76/6/18) R410A
R32/R152a (95/5) R410A
R32/R134a (95/5) R410A

FIG.
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