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(54) UTILIZATION UNIT AND REFRIGERATION DEVICE

(57) A utilization unit (20) includes a case (50), a
partition plate (53), a fan (24), an electric component
box (61), a heat exchanger (23), a refrigerant sensor
(65), a first transmission line (62), and an electric com-
ponent box connector (63). The partition plate (53) di-
vides the interior of the case (50) into a fan chamber (57)
and a heat exchange chamber (58). The fan (24) and the
electric component box (61) are disposed in the fan
chamber (57). The heat exchanger (23) and the refrig-
erant sensor (65) are disposed in the heat exchange
chamber (58). The refrigerant sensor (65) detects a
leaked refrigerant. The first transmission line (62) ex-
tends from the electric component box (61) to the heat
exchange chamber (58) through a passage (54) of the
partition plate (53). The electric component box connec-
tor (63) is disposed in the heat exchange chamber (58).
The relay connector (63) connects the first transmission
line (62) and the refrigerant sensor (65).
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Description

TECHNICAL FIELD

[0001] This disclosure relates to a utilization unit pro-
vided with a refrigerant sensor configured to detect a
leaked refrigerant, and a refrigeration apparatus includ-
ing the utilization unit.

BACKGROUND ART

[0002] Patent Literature 1 (Japanese Laid-Open Pa-
tent Publication No. 2019‑011914A) discloses a utiliza-
tion unit including a case and a refrigerant sensor. The
refrigerant sensor detects a refrigerant leaked in the
case.

SUMMARY OF THE INVENTION

<Technical Problem>

[0003] When a refrigerant sensor detects a refrigerant,
a material for the refrigerant sensor is changed in physi-
cal property. This change may cause performance dete-
rioration or life shortening of the refrigerant sensor. The
refrigerant sensor is thus ideally replaced with a new
product each time the refrigerant sensor detects a refrig-
erant. Designing a utilization unit to facilitate replacement
work for a refrigerant sensor is important in terms of
maintenance work for a refrigeration apparatus having
been installed.

<Solution to Problem>

[0004] A utilization unit according to a first aspect in-
cludes a case, a partition plate, a fan, an electric compo-
nent box, a heat exchanger, a first sensor, a first trans-
mission line, and a first connector. The partition plate
divides the interior of the case into a fan chamber and a
heat exchange chamber. The fan and the electric com-
ponent box are disposed in the fan chamber. The heat
exchanger and the first sensor are disposed in the heat
exchange chamber. The first sensor detects a refrigerant
having leaked. The first transmission line extends from
the electric component box to the heat exchange cham-
ber through a passage of the partition plate. The first
connector is disposed in the heat exchange chamber.
The first connector connects the first transmission line
and the first sensor.
[0005] In this configuration, the first sensor can be
separated from the electric component box with use of
the first connector. This facilitates replacement of the first
sensor. Specifically, a transmission line connecting the
electric component box and the first sensor does not
need to be extracted from and inserted to the partition
plate for replacement of the first sensor. This can inhibit
damage to the transmission line due to extraction or
insertion, and can inhibit deterioration in sealing perfor-

mance between the transmission line and the partition
plate.
[0006] A utilization unit according to a second aspect is
the utilization unit according to the first aspect, in which
the case has a first surface and a second surface. The
first surface has a blow-out port allowing conditioned air
to pass therethrough. The second surface has a main-
tenance opening allowing treatment of the first sensor by
a worker.
[0007] In this configuration, the maintenance opening
and the blow-out port are provided in the different sur-
faces of the case. The maintenance opening can thus
have a secured area for facilitation of maintenance work.
[0008] A utilization unit according to a third aspect is
the utilization unit according to the second aspect, and
further includes a second transmission line. The second
transmission line extends from the first sensor to the first
connector.
[0009] In this configuration, the second transmission
line is provided to allow the first sensor to be spaced apart
from the first connector. This enhances flexibility in po-
sitioning of the first sensor and facilitates maintenance
work.
[0010] A utilization unit according to a fourth aspect is
the utilization unit according to the third aspect, and
further includes a transmission line retainer. The trans-
mission line retainer retains the first connector, or retains
both the first transmission line and the second transmis-
sion line.
[0011] In this configuration, part of a wire connecting
the first connector and the first sensor is bound to a
position of the transmission line retainer. The wire is less
likely to be away from a hand of a worker to facilitate
maintenance work.
[0012] A utilization unit according to a fifth aspect is the
utilization unit according to the fourth aspect, and further
includes a maintenance lid. The maintenance lid closes
the maintenance opening. At least one of the first sensor
or the transmission line retainer is fixed to the mainte-
nance lid.
[0013] In this configuration, the first sensor or the
transmission line retainer is fixed to the maintenance
lid. The first sensor or the transmission line retainer is
thus pulled out of the case when a worker detaches the
maintenance lid, which facilitates maintenance work.
[0014] A utilization unit according to a sixth aspect is
the utilization unit according to any one of the first to fifth
aspects, and further includes a second sensor. The sec-
ond sensor is disposed in the heat exchange chamber.
The second sensor detects a phenomenon other than
leakage of the refrigerant. A transmission line extending
from the electric component box and connecting the
second sensor is not connected to any connector.
[0015] In this configuration, the transmission line for
the first sensor is provided with the first connector,
whereas the transmission line for the second sensor is
not provided with any connector. This facilitates replace-
ment work for the first sensor that needs to be replaced,
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and can inhibit superposition of noise caused by con-
nector contact resistance or the like on a signal line for the
second sensor that does not need to be replaced.
[0016] A utilization unit according to a seventh aspect
is the utilization unit according to any one of the first to
sixth aspects, and further includes a second connector.
The second connector is configured to separate the first
transmission line from the electric component box.
[0017] In this configuration, the second connector is
provided to allow the first transmission line to be sepa-
rated from the electric component box. This facilitates
routing work for the first transmission line in a step of
manufacturing the utilization unit.
[0018] A utilization unit according to an eighth aspect is
the utilization unit according to any one of the first to
seventh aspects, and further includes a sealing material.
The sealing material is provided at the passage. The
sealing material inhibits an air flow from passing through
the passage.
[0019] In this configuration, the passage of the partition
plate is provided with the sealing material. This inhibits an
unpreferred air flow from passing between the fan cham-
ber and the heat exchange chamber.
[0020] A refrigeration apparatus according to a ninth
aspect includes the utilization unit according to any one of
the first to eighth aspects.
[0021] The refrigeration apparatus thus configured fa-
cilitates replacement work for the first sensor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

FIG. 1 is a schematic view of a refrigeration appa-
ratus 100.
FIG. 2 is a perspective view of a utilization unit 20.
FIG. 3 is a schematic view of an internal configuration
of the utilization unit 20.
FIG. 4 is a perspective view of the utilization unit 20 in
a direction different from the direction of FIG. 2.
FIG. 5 is a perspective view of the utilization unit 20
with a maintenance lid 71 being detached.
FIG. 6 is a plan view of the utilization unit 20.
FIG. 7 is a perspective view of a main part of the
utilization unit 20.
FIG. 8 is a front view of a transmission line retainer
72.
FIG. 9 is a perspective view of the transmission line
retainer 72 and components detached from the
transmission line retainer 72.

DESCRIPTION OF EMBODIMENTS

<Embodiment>

(1) Entire configuration

(1‑1) Components constituting refrigerant circuit

[0023] FIG. 1 depicts a refrigeration apparatus 100
according to an embodiment. Examples of the refrigera-
tion apparatus 100 can include various devices such an
air conditioner, a refrigerator, a freezer, a hot water sup-
plier, and a floor heater. The refrigeration apparatus 100
according to the present embodiment is an air condi-
tioner. The refrigeration apparatus 100 is constituted by a
heat source unit 10, a utilization unit 20, and a refrigerant
pipe group 30 connecting the heat source unit 10 and the
utilization unit 20. The refrigeration apparatus 100 in-
cludes a refrigerant circuit for circulation of a refrigerant
R.
[0024] The heat source unit 10 includes, as compo-
nents of the refrigerant circuit, a compressor 11, a four-
way switching valve 12, a heat source heat exchanger 13,
a heat source expansion valve 15, an accumulator 16, a
liquid shutoff valve 17, and a gas shutoff valve 18.
[0025] The utilization unit 20 includes a utilization heat
exchanger 23 as a component of the refrigerant circuit.
[0026] The refrigerant pipe group 30 includes a liquid
connection pipe 31 and a gas connection pipe 32 as
components of the refrigerant circuit.

(1‑2) Cold heat utilization operation

[0027] Cold heat utilization operation is an operation in
which the refrigeration apparatus 100 provides a user
with cold heat.
[0028] The compressor 11 sucks a low-pressure gas
refrigerant from a suction tube 11a and then compresses
it to generate a high-pressure gas refrigerant to be dis-
charged from a discharge tube 11b. During the cold heat
utilization operation, the four-way switching valve 12
achieves connection indicated by solid lines in FIG. 1.
The heat source heat exchanger 13 condenses the high-
pressure gas refrigerant to generate a high-pressure
liquid refrigerant. A heat source fan 14 promotes heat
exchange between the refrigerant and the air in the heat
source heat exchanger 13. The heat source expansion
valve 15 decompresses the high-pressure liquid refrig-
erant to generate a low-pressure gas-liquid two-phase
refrigerant. The low-pressure gas-liquid two-phase re-
frigerant passes through the liquid shutoff valve 17 and
the liquid connection pipe 31 to reach the utilization heat
exchanger 23.
[0029] The utilization heat exchanger 23 evaporates
the gas-liquid two-phase refrigerant to generate a low-
pressure gas refrigerant, generating cold heat to be
supplied to a user during this process. A utilization fan
24 promotes heat exchange between the refrigerant and
the air in the utilization heat exchanger 23. The low-
pressure gas refrigerant passes through the gas connec-
tion pipe 32, the gas shutoff valve 18, and the four-way
switching valve 12 to reach the accumulator 16.
[0030] The accumulator 16 separates a fluid compo-
nent mixed in the low-pressure gas refrigerant and re-
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serves the fluid component. The low-pressure gas re-
frigerant flowing out of the accumulator 16 is sucked from
the suction tube 11a by the compressor 11.

(1‑3) Hot heat utilization operation

[0031] Hot heat utilization operation is an operation in
which the refrigeration apparatus 100 provides a user
with hot heat.
[0032] The compressor 11 sucks a low-pressure gas
refrigerant from the suction tube 11a and then com-
presses it to generate a high-pressure gas refrigerant
to be discharged from the discharge tube 11b. During the
hot heat utilization operation, the four-way switching
valve 12 achieves connection indicated by broken lines
in FIG. 1. The high-pressure gas refrigerant passes
through the four-way switching valve 12, the gas shutoff
valve 18, and the gas connection pipe 32 to reach the
utilization heat exchanger 23.
[0033] The utilization heat exchanger 23 condenses
the high-pressure gas refrigerant to generate a high-
pressure liquid refrigerant, generating hot heat to be
supplied to a user during this process. The utilization
fan 24 promotes heat exchange between the refrigerant
and the air in the utilization heat exchanger 23. The high-
pressure liquid refrigerant passes through the liquid con-
nection pipe 31 and the liquid shutoff valve 17 to reach the
heat source expansion valve 15.
[0034] The heat source expansion valve 15 decom-
presses the high-pressure liquid refrigerant to generate a
low-pressure gas-liquid two-phase refrigerant. The heat
source heat exchanger 13 evaporates the low-pressure
gas-liquid two-phase refrigerant to generate a low-pres-
sure gas refrigerant. The heat source fan 14 promotes
heat exchange between the refrigerant and the air in the
heat source heat exchanger 13. The low-pressure gas
refrigerant reaches the accumulator 16 via the four-way
switching valve 12. The accumulator 16 separates a fluid
component mixed in the low-pressure gas refrigerant and
reserves the fluid component. The low-pressure gas
refrigerant flowing out of the accumulator 16 is sucked
from the suction tube 11a by the compressor 11.

(2) Detailed configuration of utilization unit 20

[0035] FIG. 2 depicts a configuration of the utilization
unit 20. The utilization unit 20 includes a case 50, a
partition plate 53, the utilization heat exchanger 23, the
utilization fan 24, an electric component box 61, a refrig-
erant sensor 65, a thermistor 67, and a maintenance lid
71.

(2‑1) Case 50

[0036] The case 50 accommodates components con-
stituting the utilization unit 20 including the utilization heat
exchanger 23 and the utilization fan 24. FIG. 2 does not
depict part of the members of the case 50 to enable visual

recognition of the interior of the utilization unit 20. The
case 50 has a rectangular parallelepiped shape, and has
a first side surface 50a, a second side surface 50b, a third
side surface 50c, a fourth side surface 50d, an upper
surface 50e, and a lower surface 50f. The first side sur-
face 50a is provided with a blow-out port 51 configured to
allow conditioned air to blow out. The second sidesurface
50b adjacent to the first side surface 50a is provided with
a maintenance opening 52. The maintenance opening 52
allows treatment including replacement of the refrigerant
sensor 65 by a maintenance worker. Though not de-
picted, the lower surface 50f is provided with a suction
port for intake of air.
[0037] The partition plate 53 is provided in the case 50.
The partition plate 53 divides an internal space of the
case 50 into a fan chamber 57 and a heat exchange
chamber 58. The partition plate 53 is provided with a
passage 54 allowing wiring to pass therethrough. Exam-
ples of the passage 54 include a hole and a cutout.

(2‑2) Utilization heat exchanger 23

[0038] The utilization heat exchanger 23 causes heat
exchange between the refrigerant R and the air. The
utilization heat exchanger 23 is disposed in the heat
exchange chamber 58. The utilization heat exchanger
23 functions as an evaporator during the cold heat utili-
zation operation. The utilization heat exchanger 23 func-
tions as a condenser during the hot heat utilization op-
eration.

(2‑3) Utilization fan 24

[0039] The utilization fan 24 generates an air flow
passing through the utilization heat exchanger 23. The
utilization fan 24 is disposed in the fan chamber 57. The
air flow having passed through the utilization heat ex-
changer 23 is discharged from the blow-out port 51.

(2‑4) Electric component box 61

[0040] FIG. 3 is a schematic view of an internal con-
figuration of the utilization unit 20. The electric compo-
nent box 61 accommodates a power source unit and
electric circuit components. The electric component
box 61 is disposed in the fan chamber 57.
[0041] The electric component box 61 includes an
electric component box connector 69. The electric com-
ponent box connector 69 connects or disconnects wiring
to or from the electric component box 61. The electric
component box connector 69 includes a housing con-
nected to a first transmission line 62 and a thermistor
transmission line 66 to be described later.

(2‑5) Refrigerant sensor 65

[0042] The refrigerant sensor 65 detects a refrigerant
leaked from the refrigerant circuit. As depicted in FIG. 3,
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the refrigerant sensor 65 is disposed in the heat ex-
change chamber 58.
[0043] Connection between the refrigerant sensor 65
and the electric component box 61 is achieved by the first
transmission line 62 and a second transmission line 64.
The present disclosure assumes that the term "transmis-
sion line" is not limited to a signal line and includes a
power source line or a ground line.
[0044] The first transmission line 62 extends from the
electric component box connector 69 in the fan chamber
57 to a relay connector 63 disposed in the heat exchange
chamber 58 via the passage 54. The relay connector 63
includes two housings configured to be fitted to each
other, and one is connected to the first transmission line
62 whereas the other is connected to the second trans-
mission line 64. The second transmission line 64 con-
nects the relay connector 63 and the refrigerant sensor
65. The passage 54 is provided with a sealing material
55. The sealing material 55 fills the gap of the passage 54
so as to allow the first transmission line 62 to pass there-
through and prevent an air flow from passing there-
through.

(2‑6) Thermistor 67

[0045] The thermistor 67 detects temperature of a
refrigerant. The thermistor 67 is disposed in the heat
exchange chamber 58. Connection between the thermis-
tor 67 and the electric component box 61 is achieved by
the thermistor transmission line 66. The thermistor trans-
mission line 66 passes through the passage 54. The
thermistor transmission line 66 is not connected to any
relaying connector.

(2‑7) Maintenance lid 71

[0046] FIG. 4 and FIG. 5 shows perspective views of
the utilization unit 20 on the side of the second side
surface 50b. FIG. 6 is a plan view of the utilization unit
20. Part of the members of the case 50 are not depicted in
FIG. 4 to FIG. 6 to enable visual recognition of the interior
of the utilization unit 20.
[0047] As depicted in FIG. 4, the second side surface
50b is provided with the maintenance lid 71. The main-
tenance lid 71 closes the maintenance opening 52. FIG. 5
depicts the maintenance opening 52 not provided with
the maintenance lid 71. FIG. 6 indicates that the refrig-
erant sensor 65 is positioned near the maintenance lid
71. A maintenance worker can execute replacement and
the like of the refrigerant sensor 65 when the mainte-
nance lid 71 is detached.

(3) Configurations around maintenance opening 52

[0048] FIG. 7 depicts configurations around the main-
tenance opening 52. The maintenance lid 71 closes the
maintenance opening 52. The transmission line retainer
72 is fixed to the maintenance lid 71.

[0049] As depicted in FIG. 8 and FIG. 9, the transmis-
sion line retainer 72 retains both the first transmission line
62 and the second transmission line 64 at a clamp part
72a. There is provided a relay connector protector 73
fixed to the transmission line retainer 72. The relay con-
nector protector 73 covers part of the first transmission
line 62, the relay connector 63, and part of the second
transmission line 64. Furthermore, the refrigerant sensor
65 is fixed to the transmission line retainer 72.
[0050] When the maintenance lid 71 is detached from
the maintenance opening 52, the transmission line re-
tainer 72, the relay connector protector 73, the first
transmission line 62, the relay connector 63, the second
transmission line 64, and the refrigerant sensor 65, which
are directly or indirectly fixed to the maintenance lid 71,
are ejected out of the case 50.

(4) Characteristics

[0051] (4‑1) The relay connector 63 positioned near
the maintenance opening 52 can separate the refrigerant
sensor 65 from the electric component box 61. This
facilitates replacement work for the refrigerant sensor
65. Specifically, a transmission line connecting the elec-
tric component box 61 and the refrigerant sensor 65 does
not need to be extracted from and inserted to the partition
plate 53 for replacement of the refrigerant sensor 65. This
can inhibit damage to the transmission line due to ex-
traction or insertion, and can inhibit deterioration in seal-
ing performance between the transmission line and the
partition plate 53.
[0052] (4‑2) The case 50 has the maintenance opening
52 and the blow-out port 51 disposed in the different
surfaces. The maintenance opening 52 can thus have
a secured area for facilitation of maintenance work.
[0053] (4‑3) The second transmission line 64 is pro-
vided to allow the refrigerant sensor 65 to be spaced
apart from the relay connector 63. This enhances flex-
ibility in positioning of the refrigerant sensor 65 and
facilitates maintenance work.
[0054] (4‑4) Part of a wire connecting the relay con-
nector 63 and the refrigerant sensor 65 is bound to the
clamp part 72a of the transmission line retainer 72. The
wire is less likely to be away from a hand of a mainte-
nance worker to facilitate maintenance work.
[0055] (4‑5) The refrigerant sensor 65 and the trans-
mission line retainer 72 are fixed to the maintenance lid
71. The refrigerant sensor 65 and the transmission line
retainer 72 are thus pulled out of the case 50 when a
maintenance worker detaches the maintenance lid 71,
which facilitates maintenance work.
[0056] (4‑6) A transmission line for the refrigerant sen-
sor 65 is provided with the relay connector 63, whereas a
transmission line for the thermistor 67 is not provided with
any connector. This facilitates replacement work for the
refrigerant sensor 65 that needs to be replaced, and can
inhibit superposition of noise caused by connector con-
tact resistance or the like on a signal line for the thermistor
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that does not need to be replaced.
[0057] (4‑7) The electric component box connector 69
is provided to allow the first transmission line 62 to be
separated from the electric component box 61. This
facilitates routing work for the first transmission line 62
in a step of manufacturing the utilization unit 20.
[0058] (4‑8) The passage 54 of the partition plate 53 is
provided with the sealing material 55. This inhibits an
unpreferred air flow from passing between the fan cham-
ber 57 and the heat exchange chamber 58.

(5) Modification examples

[0059] (5‑1) The transmission line retainer 72 accord-
ing to the above embodiment retains both the first trans-
mission line 62 and the second transmission line 64.
Alternatively, the transmission line retainer 72 may retain
one of the housings of the relay connector 63. Yet alter-
natively, the transmission line retainer 72 may retain at
least one of the first transmission line 62 or the second
transmission line 64 in addition to the one of the housings
of the relay connector 63.
[0060] (5‑2) According to the above embodiment, the
first transmission line 62 and the thermistor transmission
line 66 pass through the common passage 54. Alterna-
tively, the partition plate 53 may include a plurality of
passages 54 and the first transmission line 62 and the
thermistor transmission line 66 may pass through the
passages 54 different from each other.
[0061] (5‑3) According to the above embodiment, both
the transmission line retainer 72 and the refrigerant sen-
sor 65 are directly or indirectly fixed to the maintenance
lid 71. Alternatively, only one of the transmission line
retainer 72 and the refrigerant sensor 65 may be fixed
to the maintenance lid 71.
[0062] (5‑4) The refrigeration apparatus 100 according
to the above embodiment is an air conditioner. The re-
frigeration apparatus 100 may alternatively be config-
ured as a device other than the air conditioner, such as a
refrigerator, a freezer, a hot water supplier, or a floor
heater.

<Conclusion>

[0063] The embodiment of the present disclosure has
been described above. It is understood that various
changes to modes and details should be available with-
out departing from the object and the scope of the present
disclosure recited in the claims.

REFERENCE SIGNS LIST

[0064]

10: heat source unit
20: utilization unit
23: utilization heat exchanger (heat exchanger)
24: utilization fan (fan)

50: case
50a: first side surface (first surface)
50b: second side surface (second surface)
50c: third side surface
50d: fourth side surface
50e: upper surface
50f: lower surface
51: blow-out port
52: maintenance opening
53: partition plate
54: passage
55: sealing material
57: fan chamber
58: heat exchange chamber
61: electric component box
62: first transmission line
63: relay connector (first connector)
64: second transmission line
65: refrigerant sensor (first sensor)
66: thermistor transmission line
67: thermistor (second sensor)
69: electric component box connector (second con-
nector)
71: maintenance lid
72: transmission line retainer
72a: clamp part
73: relay connector protector
100: refrigeration apparatus
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[0065] Patent Literature 1: JP 2019‑011914 A

Claims

1. A utilization unit (20) comprising:

a case (50);
a partition plate (53) dividing an interior of the
case into a fan chamber (57) and a heat ex-
change chamber (58);
a fan (24) and an electric component box (61)
disposed in the fan chamber;
a heat exchanger (23) and a first sensor (65)
disposed in the heat exchange chamber, the first
sensor configured to detect a refrigerant having
leaked;
a first transmission line (62) extending from the
electric component box to the heat exchange
chamber through a passage (54) of the partition
plate; and
a first connector (63) disposed in the heat ex-
change chamber and configured to connect the
first transmission line and the first sensor.
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2. The utilization unit according to claim 1, wherein

the case has a first surface (50a) and a second
surface (50b),
the first surface has a blow-out port (51) allowing
conditioned air to pass therethrough, and
the second surface has a maintenance opening
(52) allowing treatment of the first sensor by a
worker.

3. The utilization unit according to claim 2, further com-
prising a second transmission line (64) extending
from the first sensor to the first connector.

4. The utilization unit according to claim 3, further com-
prising a transmission line retainer (72) retaining the
first connector or retaining both the first transmission
line and the second transmission line.

5. The utilization unit according to claim 4, further com-
prising a maintenance lid (71) configured to close the
maintenance opening,
wherein at least one of the first sensor or the trans-
mission line retainer is fixed to the maintenance lid.

6. The utilization unit according to any one of claims 1 to
5, further comprising a second sensor (67) disposed
in the heat exchange chamber and configured to
detect a phenomenon other than leakage of the
refrigerant,
wherein a transmission line extending from the elec-
tric component box and connecting the second sen-
sor is not connected to any connector.

7. The utilization unit according to any one of claims 1 to
6, further comprising a second connector (69) con-
figured to separate the first transmission line from the
electric component box.

8. The utilization unit according to any one of claims 1 to
7, further comprising a sealing material (55) provided
at the passage and inhibiting an air flow from passing
through the passage.

9. A refrigeration apparatus (100) comprising the utili-
zation unit according to any one of claims 1 to 8.
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