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(54) Title: INDOOR UNIT FOR AIR-CONDITIONING DEVICE, AND AIR-CONDITIONING DEVICE PROVIDED WITH 
SAID INDOOR UNIT 

1A2 1A1 (57) Abstract: The present invention is provided with: a 

8 housing which has, formed therein, an inlet port, an outlet 

1A 100 port, and an air duct spanning from the inlet port to the out

1 let port, said inlet port being positioned lower than the outlet 
port; an indoor heat exchanger provided inside the housing; 
an indoor air blower which is provided inside the housing, 

2 and which supplies air to the indoor heat exchanger; a refri
-0 1 H gerant-leakage detection sensor which is provided midway 

-. in the air duct, is disposed lower than the indoor heat ex
3B(3) 1G changer and the outlet port, and detects refrigerant leakage; 

and a control device which determines whether refrigerant 

0 )leakage has occurred on the basis of the detection results of 
the refrigerant-leakage detection sensor.  
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1001654003 

DESCRIPTION 

Title of Invention 

INDOOR UNIT OF AIR-CONDITIONING APPARATUS AND AIR-CONDITIONING 

APPARATUS INCLUDING THE INDOOR UNIT 

5 Technical Field 

[0001] 

The present invention relates to an indoor unit of an air-conditioning 

apparatus including a refrigerant leakage detector, and to an air-conditioning 

apparatus including such an indoor unit.  

0 Background Art 

[0002] 

In air-conditioning apparatuses, R410A which is a HFC refrigerant has thus 

far been mainly employed as refrigerant to circulate in a refrigerant circuit.  

Although R41 0A has zero ozone layer depletion potential (ODP) and hence 

5 makes no harm to the ozone layer unlike conventional HCFC refrigerants such 

as R22, R410A has high global warming potential (GWP). Accordingly, the HFC 

refrigerant having high GWP such as R41 GA is being gradually replaced with 

other HFC refrigerants having low GWP, from the viewpoint of global warming 

prevention.  

0 [0003] 

Examples of the HFC refrigerants having low GWP include halogenated 

hydrocarbon containing a carbon double bond in the composition, typically 

exemplified by HFO-1234yf (CF3CF=CH 2, tetrafluoropropane), HFO-1234ze 

(CF3-CH=CHF), and HFO-1123 (CF2=CHF). Although those refrigerants belong 

5 to the group of HFC refrigerants, these refrigerants are often called HFO, where 

O represents olefin, because unsaturated hydrocarbon containing a carbon 

double bond is called olefin. Therefore, the refrigerants described above will be 

denoted as HFO refrigerants, for distinction from the HFC refrigerants that do not 
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contain a carbon double bond in the composition, such as R32 (CH2F2; 

difluoromethane) and R125 (CHF 2-CF3; pentafluoroethane) contained in R41 0A.  

[0004] 

Although the HFO refrigerant having low GWP may be employed in the 

5 form of a single refrigerant, the HFO refrigerant may also be employed in the 

form of a mixed refrigerant containing a plurality of types of other refrigerants 

including a HFC refrigerant such as R32. Although the HFO refrigerant, or a 

mixed refrigerant containing the HFO refrigerant and the HFC refrigerant is not 

as highly flammable as a HC refrigerant such as R290 (C3Hs; propane), such 

0 refrigerant is slightly flammable unlike R410A which is non-flammable.  

Accordingly, refrigerant leakage has to be taken care of. The refrigerants that 

have flammability, from low flammable ones to highly flammable ones, will 

hereinafter be called flammable refrigerants. R32 exhibits low flammability like 

HFO refrigerants, when used in the form of a single refrigerant. Therefore R32 

5 is a flammable refrigerant, and consequently the mixed refrigerant containing the 

HFO refrigerant and R32 is also regarded as a flammable refrigerant. However, 

R410A which is a mixture of R32 and R125 is non-flammable owing to the 

characteristic of R125.  

[0005] 

0 In case that such flammable refrigerant leaks out into room air and resides 

in the room without diffusing, a gas phase of flammable concentration may be 

generated in the room, and therefore in case that an ignition source is present in 

the gas phase of flammable concentration, the refrigerant may catch fire. As 

first step for avoiding combustion of the refrigerant which has leaked out into the 

5 room, the refrigerant leakage has to be detected by the air-conditioning 

apparatus.  

Citation List 

Patent Literature 

[0006] 
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1001657797 

Patent Literature 1: Japanese Unexamined Patent Application Publication 

No. 2002-98393 (see, for example, page 5, and Fig. 1 and Fig. 2) 

[0006A] 

Reference to any prior art in the specification is not, and should not be 

taken as, an acknowledgment or any form of suggestion that this prior art forms 

part of the common general knowledge in any jurisdiction or that this prior art 

could reasonably be expected to be understood, regarded as relevant and/or 

combined with other pieces of prior art by a person skilled in the art.  

Summary 

[0006B] 

As used herein, except where the context requires otherwise, the term 

"comprise" and variations of the term, such as "comprising", "comprises" and 

"comprised", are not intended to exclude further additives, components, integers 

or steps.  

[0007] 

In some indoor units (floor-mounted indoor units), an air inlet and an air 

outlet are positioned opposite to those of the indoor unit of the air-conditioning 

apparatus according to Patent Literature 1, in an up and down direction. More 

specifically, some indoor units include an indoor unit casing in which the air inlet 

0 is located lower than the air outlet.  

Now, with a location of a gas sensor as described in Patent Literature 1, 

the refrigerant leakage may be unable to be detected when the refrigerant leaks 

out between the air inlet and a heat exchanger or the air outlet.  

[0008] 

5 In addition, with the location of the gas sensor as described in Patent 

Literature 1, it takes a long time before the gas sensor located on an outer 

surface of the casing detects the refrigerant leakage, when the refrigerant which 

has leaked out between the air inlet and the air outlet is discharged through the 
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air outlet into the room space. Further, a highly sensitive gas sensor has to be 

employed since the refrigerant which has leaked out and diffused in the room 

space has to be detected.  

[0009] 

The present invention has been accomplished in view of the foregoing 

problem. Disclosed within the following is an indoor unit of an air-conditioning 

apparatus capable of more reliably detecting refrigerant leakage while an indoor 

fan is out of operation, and an air-conditioning apparatus including such an 

indoor unit.  

[0010] 

According to an aspect of the present invention there is provided an indoor 

unit for an air-conditioning apparatus, comprising: a casing including an air inlet, 

an air outlet, and an air passage communicating between the air inlet and the air 

outlet, the air inlet being located lower than the air outlet; an indoor heat 

exchanger disposed inside the casing; a drain pan disposed under the indoor 

heat exchanger and inside the casing; an indoor fan disposed at a downstream 

side of the indoor heat exchanger in an airflow direction and inside the casing, 

and configured to supply air to the indoor heat exchanger; a first refrigerant 

leakage sensor disposed in the air passage between the air inlet and the air 

0 outlet at the upstream side of the indoor heat exchanger in the airflow direction at 

a position lower than the drain pan and the air outlet, and configured to detect 

refrigerant leakage; and a controller configured to determine whether refrigerant 

leakage occurs, according to a detection result of the first refrigerant leakage 

sensor, the indoor unit being a floor-mounted unit.  

5 [0011] 

The indoor unit of the air-conditioning apparatus disclosed within the 

following includes the casing in which the air inlet is located lower than the air 

outlet, and the first 
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refrigerant sensor is located lower than the indoor heat exchanger inside the 

casing. The mentioned configuration enables the refrigerant leakage to be more 

reliably detected while the indoor fan is out of operation.  

Brief Description of Drawings 

[0012] 

[Fig. 1] Fig. 1 is a diagram for illustrating a refrigerant circuit configuration 

of an air-conditioning apparatus 200 according to Embodiment 1 of the present 

invention.  

[Fig. 2] Fig. 2 is a schematic diagram for illustrating an indoor unit 100 of 

the air-conditioning apparatus 200 according to Embodiment 1 of the present 

invention.  

[Fig. 3] Fig. 3 is a side cross-sectional view for illustrating an external 

structure and internal structure of the indoor unit 100 shown in Fig. 2.  

4a
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[Fig. 4] Fig. 4 is a schematic diagram for illustrating a mounting position of 

a refrigerant leakage sensor 6A in the indoor unit 100.  

[Fig. 5] Fig. 5 is a block diagram for explaining a configuration of a 

controller 7 and associated components in the indoor unit 100 of the air

5 conditioning apparatus 200 according to Embodiment 1 of the present invention.  

[Fig. 6] Fig. 6 is a side cross-sectional view for illustrating an external 

structure and internal structure of an indoor unit 100B according to Variation 1 of 

Embodiment 1 of the present invention.  

[Fig. 7] Fig. 7 is a schematic diagram for illustrating a mounting position of 

0 the refrigerant leakage sensor 6A in the indoor unit 100B according to Variation 1 

of Embodiment 1 of the present invention.  

[Fig. 8] Fig. 8 is a side cross-sectional view for illustrating an external 

structure and internal structure of an indoor unit 100C according to Variation 2 of 

Embodiment 1 of the present invention.  

5 [Fig. 9] Fig. 9 is a schematic diagram for illustrating a mounting position of 

the refrigerant leakage sensor 6A in the indoor unit 100C according to Variation 2 

of Embodiment 1 of the present invention.  

[Fig. 10] Fig. 10 is a side cross-sectional view for explaining an air inlet 1 B 

and surroundings in the indoor unit of the air-conditioning apparatus 200 

0 according to Embodiment 2 of the present invention, the air inlet 1 B being open.  

[Fig. 11] Fig. 11 is a side cross-sectional view for explaining the air inlet 1 B 

and surroundings in the indoor unit of the air-conditioning apparatus 200 

according to Embodiment 2 of the present invention, the air inlet 1 B being closed.  

[Fig. 12] Fig. 12 is an enlarged side view of a pivotal element 12 of an air 

5 inlet opening and closing unit 30 shown in Fig. 10 and Fig. 11.  

[Fig. 13] Fig. 13 is a block diagram for explaining a configuration of the 

controller 7 and associated components in the indoor unit of the air-conditioning 

apparatus 200 according to Embodiment 2 of the present invention.  

5
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[Fig. 14] Fig. 14 is a side cross-sectional view for illustrating an external 

structure and internal structure of an indoor unit 103 of the air-conditioning 

apparatus 200 according to Embodiment 3 of the present invention.  

[Fig. 15] Fig. 15 is a schematic diagram for illustrating a mounting position 

5 of the refrigerant leakage sensor 6A in the indoor unit 103 of the air-conditioning 

apparatus 200 according to Embodiment 3 of the present invention.  

[Fig. 16] Fig. 16 is a side cross-sectional view for illustrating an external 

structure and internal structure of an indoor unit 103B according to Variation 1 of 

Embodiment 3 of the present invention.  

0 [Fig. 17] Fig. 17 is a schematic diagram for illustrating a mounting position 

of the refrigerant leakage sensor 6A in the indoor unit 103B according to 

Variation 1 of Embodiment 3 of the present invention.  

[Fig. 18] Fig. 18 is a side cross-sectional view for illustrating an external 

structure and internal structure of an indoor unit 103C according to Variation 2 of 

5 Embodiment 3 of the present invention.  

[Fig. 19] Fig. 19 is a schematic diagram for illustrating a mounting position 

of the refrigerant leakage sensor 6A in the indoor unit 103C according to 

Variation 2 of Embodiment 3 of the present invention.  

[Fig. 20] Fig. 20 is a side cross-sectional view for illustrating an external 

0 structure and internal structure of an indoor unit 104 of the air-conditioning 

apparatus 200 according to Embodiment 4 of the present invention.  

[Fig. 21] Fig. 21 is a schematic diagram for illustrating a mounting position 

of the refrigerant leakage sensor 6A in the indoor unit 104 of the air-conditioning 

apparatus 200 according to Embodiment 4 of the present invention.  

5 [Fig. 22] Fig. 22 is a side cross-sectional view for illustrating an external 

structure and internal structure of an indoor unit 104B according to Variation 1 of 

Embodiment 4 of the present invention.  
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[Fig. 23] Fig. 23 is a schematic diagram for illustrating a mounting position 

of the refrigerant leakage sensor 6A in the indoor unit 104B according to 

Variation 1 of Embodiment 4 of the present invention.  

[Fig. 24] Fig. 24 is a side cross-sectional view for illustrating an external 

5 structure and internal structure of an indoor unit 104C according to Variation 2 of 

Embodiment 4 of the present invention.  

[Fig. 25] Fig. 25 is a schematic diagram for illustrating a mounting position 

of the refrigerant leakage sensor 6A in the indoor unit 104C according to 

Variation 2 of Embodiment 4 of the present invention.  

0 Description of Embodiments 

[0013] 

Hereafter, Embodiments of an indoor unit of an air-conditioning apparatus 

according to the present invention will be described with reference to the 

drawings. Embodiments described hereunder are not intended to limit the 

5 present invention. In Fig. 1 and other drawings, dimensional relations among 

the elements illustrated in the drawings may differ from actual ones.  

[0014] 

Embodiment 1.  

Fig. 1 is a diagram for illustrating a refrigerant circuit configuration of the 

0 air-conditioning apparatus 200 according to Embodiment 1 of the present 

invention. Referring to Fig. 1, a configuration or the like of the air-conditioning 

apparatus 200 will be described.  

The indoor unit 100 of the air-conditioning apparatus 200 according to 

Embodiment 1 includes a modification that enables more reliable detection of 

5 refrigerant leakage while an indoor fan 2 is in operation and out of operation.  

[0015] 

[Explanation of Configuration] 

The air-conditioning apparatus 200 includes, as shown in Fig. 1, the indoor 

unit 100 to be installed in an air-conditioned space (indoor, a room in a building, 
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or a warehouse), and an outdoor unit 150 to be installed outside the air

conditioned space. The air-conditioning apparatus 200 includes a refrigerant 

circuit C including the indoor unit 100, the outdoor unit 150, and a refrigerant pipe 

connecting therebetween.  

5 [0016] 

The air-conditioning apparatus 200 also includes a compressor 10 that 

compresses refrigerant, a flow switching valve 11 for switching between, for 

example, a cooling operation and a heating operation, an outdoor heat 

exchanger 16 that serves as a condenser (radiator) in the cooling operation and 

0 as an evaporator in the heating operation, an expansion device 13 that 

depressurizes the refrigerant, and an indoor heat exchanger 3 that serves as an 

evaporator in the cooling operation and as a condenser in the heating operation.  

The outdoor heat exchanger 16 is provided with an outdoor fan 1 6A that 

expedites the heat exchange between air and the refrigerant.  

5 [0017] 

Here, the refrigerant employed in the air-conditioning apparatus 200 will be 

described.  

A flammable refrigerant is charged in the refrigerant circuit C. Examples 

of the flammable refrigerant that may be employed include an HFO1234yf-based 

0 single refrigerant, a mixed refrigerant containing a tetrafluoropropene-based 

refrigerant, and a flammable refrigerant such as a hydrocarbon-based refrigerant.  

[0018] 

Fig. 2 is a schematic diagram for illustrating the indoor unit 100 of the air

conditioning apparatus 200 according to Embodiment 1. Fig. 3 is a side cross

5 sectional view for illustrating an external structure and internal structure of the 

indoor unit 100 shown in Fig. 2. Fig. 4 is a schematic diagram for illustrating a 

mounting position of a refrigerant leakage sensor 6A in the indoor unit 100. Fig.  

5 is a block diagram for explaining a configuration of a controller 7 and 

associated components in the indoor unit 100 of the air-conditioning apparatus 

8
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200 according to Embodiment 1. Referring to Fig. 2 to Fig. 5, a configuration of 

the indoor unit 100 will be described.  

The indoor unit 100 includes, as shown in Fig. 2, a casing 1 constituting an 

outer shell, an indoor fan 2 disposed inside the casing 1, an indoor heat 

5 exchanger 3 including a first heat exchanger 3A and a second heat exchanger 

3B, a drain pan 4 for collecting dews stuck to the indoor heat exchanger 3, and a 

filter 5 for capturing dust or the like.  

The indoor unit 100 also includes a refrigerant leakage sensor 6A for 

detecting the refrigerant leaking out in the casing 1, an electric parts box 18 

3 containing the controller 7 that controls various components, a display panel 8 for 

displaying various information, such as an indication that the indoor unit 100 is in 

operation, and a partition plate 17 dividing between an air passage RI and a 

space R2 in the casing 1. The space R2 is utilized for placing the electric parts 

box 18 and other components.  

5 [0019] 

(Casing 1) 

The casing 1 has an outer shell of, for example, a rectangular 

parallelepiped shape, and the air passage R1 formed to allow air flow. The 

casing 1 includes an air outlet 1A for discharging air therethrough and an air inlet 

0 1 B for introducing air therethrough. In the casing 1, the air inlet 1 B, the filter 5, 

the indoor heat exchanger 3, the indoor fan 2, and the air outlet 1A are located in 

this order from an upstream side in the airflow direction. The air inlet 1 B is 

provided with a grille 11B1 horizontally extending in parallel. The grille 11B1 

serves to prevent, for example, a person's hand or finger from being inserted in 

5 the air inlet 1 B. The air outlet 1A includes a louver 1A1 and a louver 1A2 which 

are pivotably disposed. With the louver 1A1 and the louver 1A2, the direction of 

air discharged by operation of the indoor fan 2 can be adjusted. In addition, 

when the indoor unit 100 is out of operation the air outlet 1A can be closed with 

9
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the louver 1A1 and the louver 1A2, to prevent intrusion of dust or the like into the 

air passage in the casing 1.  

[0020] 

The casing 1 includes a front panel 1 C constituting a part of the front face 

5 of the indoor unit 100, a bottom face 1 D against which the lower end portion of 

the filter 5 is abutted, a sloped portion 1 E including a sloped surface, an upright 

portion 1 F continuously extending upward from the sloped portion 1 E, a support 

portion 1 G and a support portion 1 J each supporting an upper end portion of the 

indoor heat exchanger 3, and a curved portion 1 H including a curved surface.  

0 [0021] 

The surface (front face) of the front panel 1C represents the design of the 

indoor unit 100, and the back surface (rear face) of the front panel 1C is opposed 

to the filter 5. The air inlet 1 B is located on the lower side of the lower end 

portion of the front panel 1C, and the display panel 8 is located on the upper side 

5 of the upper end portion of the front panel 1C. The lower face of the bottom 

face 1 D is in contact with the floor of the air-conditioned space, and the upper 

face of the bottom face 1 D is in contact with the lower end portion of the filter 5.  

The grille 1 B1 formed in the air inlet 1 B is located on the upper face of the front 

end portion of the bottom face 1 D. The rear end portion of the bottom face 1 D 

0 is abutted against the sloped portion 1 E.  

[0022] 

The sloped portion 1 E includes a sloped surface inclined upward from the 

front side toward the rear side. The refrigerant leakage sensor 6A is mounted 

on the sloped surface of the sloped portion 1 E. The front end of the sloped 

5 portion 1 E is connected to the bottom face 1 D, and the upper end of the sloped 

surface of the sloped portion 1 E is connected to the upright portion 1 F. The 

sloped portion 1 E is formed so as to allow the air introduced into the casing 1 

through the air inlet 1 B to smoothly flow toward the indoor heat exchanger 3 

along the sloped surface. The upright portion 1 F is located on the rear side with 

10
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respect to the indoor heat exchanger 3 (first heat exchanger 3A) and the drain 

pan 4, and extends toward the support portion 1 G from the upper end of the 

sloped portion 1 E.  

[0023] 

5 The support portion 1 G, the support portion 1 J, and the curved portion 1 H 

are located around the indoor fan 2. The support portion 1 G is disposed on the 

upper end of the upright portion 1 F, to support the upper end portion of the first 

heat exchanger 3A. The support portion 1 J is disposed at the height position of 

the upper end of the front panel 1C, to support the upper end portion of the 

0 second heat exchanger 3B. The curved portion 1 H is formed in a 

predetermined curved shape, to allow the air supplied from the indoor fan 2 to be 

smoothly discharged outward from the casing 1.  

[0024] 

(Indoor Fan 2) 

5 The indoor fan 2 includes, for example, a cross flow fan and a motor that 

drives the cross flow fan, and serves to introduce air into the casing 1 and 

discharge the air out of the casing 1. The indoor fan 2 is located downstream of 

the indoor heat exchanger 3. In addition, the indoor fan 2 is disposed at an 

upper position of the indoor heat exchanger 3.  

0 [0025] 

(Indoor Heat Exchanger 3) 

The indoor heat exchanger 3 includes a first heat exchanger 3A and a 

second heat exchanger 3B. The first heat exchanger 3A and the second heat 

exchanger 3B are disposed inside the casing 1 so as to form a V shape. To be 

5 more detailed, the first heat exchanger 3A and the second heat exchanger 3B 

are installed in the casing 1 such that the respective lower end portions of the 

first heat exchanger 3A and the second heat exchanger 3B are located close to 

each other and the respective upper end portions of the first heat exchanger 3A 

and the second heat exchanger 3B are spaced from each other. The lower end 

11
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portions of the first heat exchanger 3A and the second heat exchanger 3B are 

located above the drain pan 4. The upper end portion of the first heat 

exchanger 3A is supported by the support portion 1 G, and the upper end portion 

of the second heat exchanger 3B is supported by the support portion 1 J.  

5 The indoor heat exchanger 3 may be constituted of, for example, a fin-and

tube heat exchanger. The indoor heat exchanger 3 is connected to the outdoor 

heat exchanger 16 disposed in the outdoor unit 150, via a refrigerant pipe P.  

The refrigerant pipe P is routed from the side of the air passage R1 to the side of 

the space R2.  

0 [0026] 

(Drain Pan 4) 

The drain pan 4 collects dews stuck to the indoor heat exchanger 3. The 

refrigerant leakage sensor 6A mounted on the sloped portion 1 E is located below 

the drain pan 4, and the indoor heat exchanger 3 is located above the drain pan 

5 4. In addition, the filter 5 is located on the front side of the drain pan 4.  

[0027] 

(Filter 5) 

The filter 5 serves to capture dust or the like in the air introduced into the 

casing 1 through the air inlet 1 B. The filter 5 is obliquely installed such that the 

0 lower end portion recedes backward from the front side of the casing 1.  

[0028] 

(Refrigerant Leakage Sensor 6A) 

The refrigerant leakage sensor 6A serves to detect the presence of the 

refrigerant residing in the lower region in the casing 1, when the refrigerant leaks 

5 out in the casing 1. The refrigerant leakage sensor 6A is disposed on the way of 

the air passage R1. The refrigerant leakage sensor 6A is mounted on the 

sloped portion 1 E located below the indoor heat exchanger 3. Generally the 

flammable refrigerant is heavier than air, and therefore when the refrigerant leaks 

out, for example owing to damage in a portion located inside the casing 1 of the 
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refrigerant pipe connected to the indoor heat exchanger 3, the refrigerant flows to 

the region below the indoor heat exchanger 3. Accordingly, the refrigerant 

leakage sensor 6A can detect the refrigerant which has moved to the region 

below the indoor heat exchanger 3. The refrigerant leakage sensor 6A may be 

5 based on, for example, oxygen concentration detection or flammable gas 

detection.  

[0029] 

The refrigerant leakage sensor 6A is connected to the controller 7 via a 

wiring CA, so that the detection result of the refrigerant leakage sensor 6A is 

0 outputted to the controller 7. The refrigerant leakage sensor 6A is disposed 

close to the partition plate 17. In other words, the refrigerant leakage sensor 6A 

is disposed on near the right-hand end of the air passage R1, in a front view of 

the casing 1. Such a configuration decreases the length of a portion of the 

wiring CA located inside the air passage R1, thereby suppressing an increase in 

5 pressure loss originating from collision of air flowing in the air passage R1 with 

the wiring CA. The mentioned configuration also facilitates the connection 

between the refrigerant leakage sensor 6A and the controller 7, which also 

facilitates, for example, maintenance work. Further, since the length of the 

wiring CA can be reduced, the wiring CA can be prevented from being tangled 

0 up.  

[0030] 

(Electric Parts Box 18) 

The electric parts box 18 is disposed in the space R2 defined by the 

partition plate 17 and the casing 1. The electric parts box 18 contains the 

5 controller 7 that executes various control operations and other electric 

components. The controller 7 determines whether refrigerant leakage occurs, 

according to the detection result of the refrigerant leakage sensor 6A. The 

controller 7 then controls a notification unit 9, the compressor 10, and other 
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components to be subsequently described, on the basis of the determination 

result.  

[0031] 

The controller 7 includes a leakage determination unit 7A to which the 

5 detection result of the refrigerant leakage sensor 6A is outputted, a notification 

control unit 7B that causes the notification unit 9 to output a notification, a 

compressor control unit 7C that stops the compressor 10, and a rotation speed 

control unit 7D that increases the rotation speed of the indoor fan 2.  

[0032] 

0 The leakage determination unit 7A determines whether refrigerant leakage 

occurs on the basis of an output (for example, voltage) from the refrigerant 

leakage sensor 6A. The leakage determination unit 7A determines that the 

refrigerant leakage occurs when the refrigerant leakage sensor 6A detects the 

presence of the refrigerant. The leakage determination unit 7A determines that 

5 the refrigerant leakage has occurred, for example, when the output from the 

refrigerant leakage sensor 6A varies so as to reach a first predetermined range.  

Here, the refrigerant leakage sensor 6A is intended to detect the refrigerant 

residing in the lower region in the casing 1 while the indoor fan 2 is out of 

operation.  

0 [0033] 

The notification control unit 7B causes the notification unit 9 to output a 

notification when the leakage determination unit 7A determines that the 

refrigerant leakage occurs. The user can be notified that the refrigerant leakage 

has occurred when the notification unit 9 outputs the notification. In the case 

5 where the air-conditioning apparatus 200 is, for example, a multi-air-conditioning 

apparatus for building, the output from the notification control unit 7B may be 

transmitted to a central control room or a similar section.  

[0034] 
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The compressor control unit 7C stops the compressor 10 when the 

leakage determination unit 7A determines that the refrigerant leakage occurs. In 

case that the compressor 10 continues to operate when the refrigerant leaks out, 

for example owing to a damage in the indoor heat exchanger 3, the amount of 

5 refrigerant leakage is increased. Therefore, the compressor 10 is stopped to 

suppress the amount of refrigerant leakage, when it is determined that refrigerant 

leakage occurs.  

[0035] 

The rotation speed control unit 7D increases the rotation speed of the 

0 indoor fan 2, when it is determined that refrigerant leakage occurs while the 

indoor unit 100 (indoor fan 2) is in operation. Here, the rotation speed control 

unit 7D may control the indoor fan 2 so as to increase the rotation speed from the 

rotation speed in the current operation, or to set the rotation speed to a 

predetermined rotation speed (e.g., maximum rotation speed).  

5 In addition, the rotation speed control unit 7D activates the indoor fan 2, 

when it is determined that refrigerant leakage occurs while the indoor unit 100 

(indoor fan 2) is out of operation. In this case, the rotation speed control unit 7D 

may control the indoor fan 2 to rotate, for example, at a maximum rotation speed.  

The rotation speed control unit 7D can diffuse the refrigerant which has 

0 leaked out in the casing 1 to the air-conditioned space by performing above 

described control. Such a configuration prevents a break out of fire due to a 

spark originating from short circuit of an electric part, which may occur owing to 

an increase in refrigerant concentration inside the casing 1.  

[0036] 

5 (Display Panel 8) 

The display panel 8 is located, for example, in an upper portion of the 

casing 1. The display panel 8 includes a display screen 8A for displaying 

information such as the cooling operation, the heating operation, and a target 

temperature. The display panel 8 also includes the notification unit 9.  
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[0037] 

The notification unit 9 includes a lamp 9A and a speaker 9B. The lamp 

9A is lit up in red, or blinks in red upon receipt of notification of refrigerant 

leakage from the notification control unit 7B, thereby notifying the user that the 

refrigerant leakage has occurred. The speaker 9B outputs, upon receipt of a 

notification of refrigerant leakage from the notification control unit 7B, an audible 

message to this effect. The position of the notification unit 9 is not limited to the 

above. For example, the notification unit 9 may be disposed at a position on the 

front panel 1C.  

[0038] 

(Partition Plate 17) 

The partition plate 17 is a plate-shaped member that divides the space in 

the casing 1 into a left-hand space (air passage R1) and a right-hand space 

(space R2), in a front view of the casing 1. To be more detailed, the partition 

plate 17 serves as a partition between the air passage R1 in which the indoor fan 

2 and the indoor heat exchanger 3 are located and through which the air 

introduced through the air inlet 1B and blown out through the air outlet 1A flows, 

and the space R2 in which the electric parts box 18 and the refrigerant pipe P are 

located. The refrigerant pipe P located in the space R2 is connected to the 

0 refrigerant pipe drawn from the side of the outdoor unit 150. In other words, the 

space R2 includes the pipe joint section, where the pipes are connected to each 

other.  

The presence of the partition plate 17 prevents an increase in pressure 

loss which caused by the air introduced into the casing I through the air inlet 1 B 

5 flowing into the space where the electric parts box 18 and other components are 

located. The partition plate 17 includes an opening H for passing therethrough 

the wiring CA connecting between the refrigerant leakage sensor 6A and the 

controller 7. The partition plate 17 also includes openings for passing 

therethrough the refrigerant pipe P.  
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[0039] 

[Explanation of Operation] 

First, the case where the refrigerant has leaked out of the indoor heat 

exchanger 3 while the indoor unit 100 (indoor fan 2) is out of operation will be 

5 described. When a single refrigerant HF01234-yf is employed for example, the 

density of this refrigerant is approximately 1.1 [g/cm3], which is heavier than air.  

In addition, there is no circulation of the indoor air caused by the indoor fan 2.  

Accordingly, the refrigerant which has leaked out flows downward to the region 

below the indoor heat exchanger 3 in the casing 1. Therefore, the refrigerant 

0 leakage is detected mainly by the refrigerant leakage sensor 6A.  

When the leakage determination unit 7A determines that the refrigerant 

leakage occurs according to the detection result of the refrigerant leakage sensor 

6A, the notification control unit 7B causes the notification unit 9 to output a 

notification, and the compressor control unit 7C stops the compressor 10.  

5 Further, the rotation speed control unit 7D activates the indoor fan 2 to thereby 

diffuse the refrigerant in the casing 1 throughout the air-conditioned space.  

[0040] 

[Advantageous Effects of Indoor Unit 100 of Air-Conditioning Apparatus 200 

according to Embodiment 1] 

0 In the indoor unit 100 of the air-conditioning apparatus 200 according to 

Embodiment 1, the air inlet 1 B is located on the lower side of the casing 1, and 

the air outlet 1A is located on the upper side of the casing 1. In addition, the 

refrigerant leakage sensor 6A is located below the indoor heat exchanger 3 in the 

casing 1.  

5 Therefore, when the refrigerant leaks out while the indoor unit 100 is out of 

operation, the flammable refrigerant which is heavier than air moves downward 

from the leakage point, so that the refrigerant leakage sensor 6A detects the 

refrigerant leakage. In contrast, when the refrigerant leaks out while the indoor 

unit 100 is in operation, the refrigerant is discharged through the air outlet 1A and 
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diffused in the air-conditioned space together with air, by operation of the indoor 

fan 2. Even when the refrigerant concentration increases in the air-conditioned 

space, the presence of the refrigerant can be detected by the refrigerant leakage 

sensor because the air in the air-conditioned space is introduced through the air 

5 inlet. Thus, the indoor unit 100 of the air-conditioning apparatus 200 according 

to Embodiment 1 is capable of detecting the refrigerant leakage irrespective of 

whether or not the indoor fan 2 is in operation. In other words, the indoor unit 

100 of the air-conditioning apparatus 200 according to Embodiment 1 is capable 

of more reliably detecting the refrigerant leakage, both when the indoor fan 2 is in 

0 operation and when the indoor fan 2 is out of operation.  

[0041] 

Although the indoor unit 100 of the air-conditioning apparatus 200 

according to Embodiment 1 is exemplified by a floor-mounted indoor unit, the 

indoor unit 100 may be of a different type. The same advantageous effects as 

5 those provided by the indoor unit 100 of the air-conditioning apparatus 200 

according to Embodiment 1 can be obtained, for example, from a wall-mounted 

indoor unit.  

[0042] 

[Variation 1 of Embodiment 1] 

0 Fig. 6 is a side cross-sectional view for illustrating an external structure 

and internal structure of an indoor unit 100B according to Variation 1 of 

Embodiment 1. Fig. 7 is a schematic diagram for illustrating a mounting position 

of the refrigerant leakage sensor 6A in the indoor unit 100B according to 

Variation 1 of Embodiment 1. Referring to Fig. 6 and Fig. 7, Variation 1 of 

5 Embodiment 1 will be described hereunder focusing on a difference from 

Embodiment 1.  

[0043] 

A difference between the indoor unit 100 according to Embodiment 1 and 

the indoor unit 10GB according to Variation 1 lies in the mounting position of the 
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refrigerant leakage sensor 6A. In Variation 1, the refrigerant leakage sensor 6A 

is disposed on the way of the air passage R1, like the refrigerant leakage sensor 

6A in the indoor unit 100 according to Embodiment 1. In Variation 1, however, 

the refrigerant leakage sensor 6A is mounted on the support portion 1 G, so as to 

5 be positioned downstream of the indoor heat exchanger 3 in the airflow direction 

and upstream of the indoor fan 2 in the airflow direction. With the refrigerant 

leakage sensor 6A thus positioned, the refrigerant which has migrated to the 

region downstream of the indoor heat exchanger 3 can be detected, when the 

refrigerant leaks out in the casing 1.  

0 [0044] 

When the refrigerant leaks out from the indoor heat exchanger 3 while the 

indoor unit 100 (indoor fan 2) is in operation, the refrigerant is caused to flow 

upward by operation of the indoor fan 2, so that the refrigerant leakage sensor 6A 

can detect the refrigerant leakage.  

5 When the leakage determination unit 7A determines that the refrigerant 

leakage occurs according to the detection result of the refrigerant leakage sensor 

6A, the notification control unit 7B causes the notification unit 9 to output a 

notification, and the compressor control unit 7C stops the compressor 10. In 

addition, when the refrigerant leakage is detected while the indoor unit 100 is in 

0 operation, the rotation speed of the indoor fan 2 is increased, to diffuse the 

refrigerant in the casing 1 throughout the air-conditioned space.  

[0045] 

Although the foregoing description refers to the case where the indoor unit 

100 (indoor fan 2) is in operation, the indoor unit 100B can equally detect the 

5 refrigerant leakage, even when the indoor unit 100 (indoor fan 2) is out of 

operation.  

Generally the refrigerant tends to reside in the lower region inside the 

casing of the indoor unit 100B, since the specific gravity of the refrigerant is 

heavier than air. However, the refrigerant which has leaked out may migrate to 
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the upper region inside the casing of the indoor unit 100B, for example when the 

refrigerant spouts out of the indoor heat exchanger 3. In such a case, the 

refrigerant leakage sensor 6A in the indoor unit 100B according to Variation 1 can 

detect the presence of the refrigerant, despite the indoor unit 100 being out of 

5 operation.  

When the leakage amount of the refrigerant increases, the refrigerant may 

be accumulated in the casing of the indoor unit 100B, until reaching the level 

corresponding to the refrigerant leakage sensor 6A mounted on the support 

portion 1 G. In this case also, the refrigerant leakage sensor 6A can detect the 

0 presence of the refrigerant, despite the indoor unit 100 being out of operation.  

[0046] 

Thus, the indoor unit 10GB according to Variation 1 of Embodiment 1 

provides the same advantageous effects as those provided by the indoor unit 

100 of the air-conditioning apparatus 200 according to Embodiment 1.  

5 [0047] 

[Variation 2 of Embodiment 1] 

Fig. 8 is a side cross-sectional view for illustrating an external structure 

and internal structure of an indoor unit 100C according to Variation 2 of 

Embodiment 1. Fig. 9 is a schematic diagram for illustrating a mounting position 

0 of the refrigerant leakage sensor 6A in the indoor unit 100C according to 

Variation 2 of Embodiment 1. Referring to Fig. 8 and Fig. 9, Variation 2 of 

Embodiment 1 will be described hereunder focusing on a difference from 

Embodiment 1.  

[0048] 

5 In Variation 2 of Embodiment 1, the indoor unit 100 according to 

Embodiment 1 and the indoor unit 10GB according to Variation 1 are combined.  

More specifically, the indoor unit 100C includes the refrigerant leakage sensor 6A 

mounted at the same position as the refrigerant leakage sensor 6A in the indoor 

unit 100 according to Embodiment 1, and a refrigerant leakage sensor 6B 
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mounted at the same position as the refrigerant leakage sensor 6A in the indoor 

unit 100B according to Variation 1.  

[0049] 

The indoor unit 100C according to Variation 2 of Embodiment 1 provides 

5 the following advantageous effect, in addition to those provided by the indoor unit 

100 of the air-conditioning apparatus 200 according to Embodiment 1. Since 

the indoor unit 100C includes the pair of refrigerant leakage sensors, even when 

one of the refrigerant leakage sensors is disabled by a malfunction or the like, the 

refrigerant leakage can still be detected by the other refrigerant leakage sensor, 

0 and therefore firing of the refrigerant can be more reliably prevented.  

[0050] 

Embodiment 2.  

Fig. 10 is a side cross-sectional view for explaining the air inlet 1 B and 

surroundings in the indoor unit of the air-conditioning apparatus 200 according to 

5 Embodiment 2, the air inlet 1 B being open. Fig. 11 is a side cross-sectional 

view for explaining the air inlet 1 B and surroundings in the indoor unit of the air

conditioning apparatus 200 according to Embodiment 2, the air inlet 1 B being 

closed. Fig. 12 is an enlarged side view of a pivotal element 12 of an air inlet 

opening and closing unit 30 shown in Fig. 10 and Fig. 11. Fig. 13 is a block 

0 diagram for explaining a configuration of the controller 7 and associated 

components in the indoor unit of the air-conditioning apparatus 200 according to 

Embodiment 2.  

Embodiment 2 will be described hereunder with reference to Fig. 10 to Fig.  

13. In Embodiment 2, the same elements as those of Embodiment 1 will be 

5 given the same numerals, and the description of Embodiment 2 will be focused 

on a difference from Embodiment 1.  

[0051] 

When the refrigerant leaks out while the indoor unit is out of operation, the 

refrigerant diffuses in the air-conditioned space through the air inlet 1 B.  
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Accordingly, the refrigerant concentration is less likely to increase around the 

refrigerant leakage sensor 6A, which may lead to degraded detection accuracy of 

the refrigerant leakage. In Embodiment 2, therefore, an air inlet opening and 

closing unit 30 is pivotably disposed on the air inlet 1 B, in addition to the 

5 configuration of the indoor unit according to Embodiment 1. In addition, the 

controller 7 includes an opening and closing control unit 7E that rotates the air 

inlet opening and closing unit 30.  

[0052] 

The air inlet opening and closing unit 30 is pivotably disposed on the air 

0 inlet 1 B. The air inlet opening and closing unit 30 includes a plurality of pivotal 

elements 12. The plurality of pivotal elements 12 are aligned in the up and 

down direction inside the casing 1. The pivotal elements 12 are located on the 

inner side of the grille 1 B1.  

The pivotal elements 12 each include a flat plate-shaped portion 12A and a 

5 rotatable shaft portion 12B connected to the plate-shaped portion 12A. The 

plate-shaped portion 12A is oriented parallel to a vertical direction when closing 

the air inlet 1 B, and parallel to a horizontal direction when opening the air inlet 

1 B. Here, although the plate-shaped portion 12A is assumed to be oriented 

parallel to the vertical and horizontal directions, the plate-shaped portion 12A 

0 may be deviated from the vertical or horizontal direction.  

[0053] 

When the indoor unit is in operation, the opening and closing control unit 

7E causes the shaft portion 12B of the pivotal element 12 to rotate so as to set 

the plate-shaped portion 12A parallel to the horizontal direction, thereby opening 

5 the air inlet opening and closing unit 30 as shown in Fig. 10.  

In contrast, when the indoor unit is out of operation, the opening and 

closing control unit 7E causes the shaft portion 12B of the pivotal element 12 to 

rotate so as to set the plate-shaped portion 12A parallel to the vertical direction 

as shown in Fig. 11. Accordingly, in case that the refrigerant leaks out while the 
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indoor unit is out of operation, the air inlet opening and closing unit 30 serves to 

facilitate the refrigerant concentration inside the casing 1 to increase, thereby 

facilitating the refrigerant leakage sensor 6A to more surely detect the refrigerant 

leakage.  

5 [0054] 

When the refrigerant leakage is detected while the indoor unit is out of 

operation, the rotation speed control unit 7D activates the indoor fan 2. The 

rotation speed of the indoor fan 2 may be set, for example, to a maximum 

rotation speed. In addition, the opening and closing control unit 7E controls the 

0 air inlet opening and closing unit 30 so as to open the air inlet 1 B. With such 

operation, the refrigerant in the casing 1 can be diffused in the air-conditioned 

space, and therefore the increase in refrigerant concentration inside the casing 1 

can be suppressed. Consequently, a break out of fire due to a spark originating 

from short circuit of an electric part, which may occur owing to an increase in 

5 refrigerant concentration inside the casing 1, can be prevented.  

[0055] 

[Advantageous Effects of Indoor Unit of Air-Conditioning Apparatus 200 

according to Embodiment 2] 

The indoor unit of the air-conditioning apparatus 200 according to 

0 Embodiment 2 provides the following advantageous effect, in addition to those 

provided by the indoor unit 100 of the air-conditioning apparatus 200 according to 

Embodiment 1.  

The indoor unit of the air-conditioning apparatus 200 according to 

Embodiment 2 causes the air inlet opening and closing unit 30 to close the air 

5 inlet 1 B when the indoor unit is out of operation, and therefore, in particular the 

detection accuracy of the refrigerant leakage sensor 6A with respect to 

refrigerant leakage can be improved. In addition, once the refrigerant leakage 

has been detected the air inlet opening and closing unit 30 is opened and the 

indoor fan 2 is activated. Accordingly, an increase in refrigerant concentration 
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inside the casing 1 is suppressed, thereby avoiding a situation in which a fire 

may break out.  

[0056] 

Embodiment 3.  

5 Fig. 14 is a side cross-sectional view for illustrating an external structure 

and internal structure of an indoor unit 103 of the air-conditioning apparatus 200 

according to Embodiment 3. Fig. 15 is a schematic diagram for illustrating a 

mounting position of the refrigerant leakage sensor 6A in the indoor unit 103 of 

the air-conditioning apparatus 200 according to Embodiment 3. Referring to 

0 Fig. 14 and Fig. 15, Embodiment 3 will be described hereunder. In Embodiment 

3, the same elements as those of Embodiments 1 and 2 will be given the same 

numerals, and the description of Embodiment 3 will be focused on a difference 

from Embodiments 1 and 2.  

[0057] 

5 In the indoor unit 103, the air inlet 1 B is located on the upper side of the 

casing 1, and the air outlet 1A is located on the lower side of the casing 1, unlike 

in Embodiments 1 and 2. In other words, the positional relationship between the 

air inlet 1 B and the air outlet 1A is reversed in Embodiment 3, with respect to 

Embodiments 1 and 2.  

0 The indoor unit 103 includes the casing 1 constituting the outer shell, the 

indoor fan 2 located in a lower region in the casing 1, the indoor heat exchanger 

3 including the first heat exchanger 3A and the second heat exchanger 3B, and 

the filter 5 that captures dust or the like. In addition, the indoor unit 103 includes 

the refrigerant leakage sensor 6A for detecting the refrigerant leaking out in the 

5 casing 1.  

[0058] 

The casing 1 includes a top face 1 DD against which the upper end portion 

of the filter 5 is abutted, the sloped portion 1 E including a sloped surface inclined 

downward from the front side toward the rear side, the support portion 1 G and 
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the support portion 1J each supporting a lower end portion of the indoor heat 

exchanger 3.  

The indoor fan 2 is located downstream of the indoor heat exchanger 3 in 

the airflow direction, for example at a position below the indoor heat exchanger 3.  

5 The indoor heat exchanger 3 is installed in the casing 1 such that the 

respective upper end portions of the first heat exchanger 3A and the second heat 

exchanger 3B are located close to each other and the respective lower end 

portions of the first heat exchanger 3A and the second heat exchanger 3B are 

spaced from each other.  

0 The filter 5 is obliquely installed such that the upper end portion recedes 

backward from the front side of the casing 1.  

Further, the refrigerant leakage sensor 6A is located inside the casing 1 at 

a position above the uppermost portion of the indoor heat exchanger 3. In other 

words, the refrigerant leakage sensor 6A is located upstream of the indoor heat 

5 exchanger 3 in the airflow direction.  

[0059] 

[Advantageous Effects of Indoor Unit 103 of Air-Conditioning Apparatus 200 

according to Embodiment 3] 

The indoor unit 103 of the air-conditioning apparatus 200 according to 

?0 Embodiment 3 provides the same advantageous effects as those provided by the 

indoor unit 100 of the air-conditioning apparatus 200 according to Embodiment 1.  

Here, the configuration of, for example, the air inlet opening and closing 

unit 30 described in Embodiment 2 may also be incorporated in the air inlet 1 B in 

the indoor unit 103 of the air-conditioning apparatus 200 according to 

?5 Embodiment 3.  

[0060] 

[Variation 1 of Embodiment 3] 

Fig. 16 is a side cross-sectional view for illustrating an external structure 

and internal structure of an indoor unit 103B according to Variation 1 of 
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Embodiment 3. Fig. 17 is a schematic diagram for illustrating a mounting 

position of the refrigerant leakage sensor 6A in the indoor unit 103B according to 

Variation 1 of Embodiment 3. Referring to Fig. 16 and Fig. 17, Variation 1 of 

Embodiment 3 will be described hereunder focusing on a difference from 

5 Embodiment 3.  

Variation 1 of Embodiment 3 corresponds to Variation 1 of Embodiment 1.  

In other words, in Variation 1 of Embodiment 3 the refrigerant leakage sensor 6A 

is located at a position lower than the air inlet 1 B, and below the position 

(summit) where the first heat exchanger 3A and the second heat exchanger 3B 

0 are brought close to each other. In addition, the refrigerant leakage sensor 6A is 

located right above the indoor fan 2. Further, the refrigerant leakage sensor 6A 

is mounted on the support portion 1 G so as to be located downstream of the 

indoor heat exchanger 3 in the airflow direction and upstream of the indoor fan 2 

in the airflow direction. The indoor unit 103B according to Variation 1 of 

5 Embodiment 3 provides the same advantageous effects as those provided by 

Variation 1 of Embodiment 1.  

[0061] 

[Variation 2 of Embodiment 3] 

Fig. 18 is a side cross-sectional view for illustrating an external structure 

0 and internal structure of an indoor unit 103C according to Variation 2 of 

Embodiment 3. Fig. 19 is a schematic diagram for illustrating a mounting 

position of the refrigerant leakage sensor 6A in the indoor unit 103C according to 

Variation 2 of Embodiment 3. Referring to Fig. 18 and Fig. 19, Variation 2 of 

Embodiment 3 will be described hereunder focusing on a difference from 

5 Embodiment 3.  

Variation 2 of Embodiment 3 corresponds to Variation 2 of Embodiment 1.  

In other words, in Variation 2 of Embodiment 3 the indoor unit 103 according to 

Embodiment 3 and the indoor unit 103B according to Variation 1 are combined.  

More specifically, the indoor unit 103C includes the refrigerant leakage sensor 6A 
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mounted at the same position as the refrigerant leakage sensor 6A in the indoor 

unit 103 according to Embodiment 3, and the refrigerant leakage sensor 6B 

mounted at the same position as the refrigerant leakage sensor 6A in the indoor 

unit 103B according to Variation 1. With the mentioned configuration, the same 

5 advantageous effects as those provided by Variation 2 of Embodiment 1 can be 

obtained.  

[0062] 

Embodiment 4.  

Fig. 20 is a side cross-sectional view for illustrating an external structure 

0 and internal structure of an indoor unit 104 of the air-conditioning apparatus 200 

according to Embodiment 4. Fig. 21 is a schematic diagram for illustrating a 

mounting position of the refrigerant leakage sensor 6A in the indoor unit 104 of 

the air-conditioning apparatus 200 according to Embodiment 4. Referring to 

Fig. 20 and Fig. 21, Embodiment 4 will be described hereunder. In Embodiment 

5 4, the same elements as those of Embodiments 1 to 3 will be given the same 

numerals, and the description of Embodiment 4 will be focused on a difference 

from Embodiments 1 to 3.  

[0063] 

In the indoor unit 104, the air inlet 1 B is formed in a central portion of the 

0 front face of the casing 1, unlike in Embodiments 1 to 3. In addition, one air 

outlet 1 A is provided at each of the upper and lower portions of the casing 1.  

[0064] 

The indoor unit 104 includes the casing 1 including the air inlet 1 B and the 

pair of air outlets 1A arranged such that the air inlet 1 B is located between one of 

5 the air outlets 1 A and the other air outlet 1 A, the indoor heat exchanger 3 

disposed inside the casing 1 so as to oppose the grille 1 B1 provided in the air 

inlet 1 B, an indoor fan 2A disposed inside the casing 1 to discharge air through 

the upper air outlet 1A and an indoor fan 2B disposed inside the casing 1 to 

discharge air through the lower air outlet 1A, the refrigerant leakage sensor 6A 
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located between the air inlet 1 B and the indoor heat exchanger 3 to detect 

refrigerant leakage, and the controller 7 that determines whether the refrigerant 

leakage occurs according to the detection result of the refrigerant leakage sensor 

6A.  

5 [0065] 

The casing 1 includes the air inlet 1 B formed in the central portion of the 

front face. The grille 1 B1 of the air inlet 1 B is opposed to the indoor heat 

exchanger 3. In Embodiment 4, the air inlet 1 B is larger than that of the indoor 

units according to Embodiments 1 to 3. In Embodiment 4, the area of the air 

0 inlet 1 B is, for example, approximately equal to the area of the indoor heat 

exchanger 3 viewed from the front side. However, the air inlet 1 B may be 

formed in a different size.  

The casing 1 includes the pair of air outlets 1 A respectively located in the 

upper and lower portions. The upper air outlet 1A is provided with a louver 1A1 

5 and a louver 1A2 which are pivotable. The lower air outlet 1A is provided with a 

pivotable louver 1A3. The louver 1A1, the louver 1A2, and the louver 1A3 allow 

the direction of air blown out of the casing 1 to be adjusted, and allow the air 

outlet 1A to be closed, to thereby prevent intrusion of dust or the like into the air 

passage R1 in the casing 1.  

0 [0066] 

The casing 1 includes a curved portion 1 K. The curved portion 1 K is 

located so as to oppose the rear face of the indoor heat exchanger 3. The 

curved portion 1 K includes a convex portion 1 K1 formed so as to protrude 

forward from the rear side. Accordingly, the curved portion 1 K is capable of 

5 splitting the air which has passed through the indoor heat exchanger 3 into a flow 

directed to the indoor fan 2A and a flow directed to the indoor fan 2B, without 

incurring an increase in pressure loss. In addition, the curved portion 1 K 

includes concave portions 1 K2 respectively formed on the upper and lower sides 

of the convex portion 1 K1. The concave portions 1 K2 are each formed so as to 
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recede backward from the front side. The upper concave portion 1 K2 can 

smoothly guide the air toward the indoor fan 2A, because of having a curved 

surface. Likewise, the lower concave portion 1 K2 can smoothly guide the air 

toward the indoor fan 2B, because of having a curved surface.  

5 [0067] 

The indoor fan 2A is located downstream of the indoor heat exchanger 3 in 

the airflow direction, for example at a position opposing an upper portion of the 

rear face of the indoor heat exchanger 3. The indoor fan 2B is located 

downstream of the indoor heat exchanger 3 in the airflow direction, for example 

0 at a position opposing a lower portion of the rear face of the indoor heat 

exchanger 3.  

The indoor heat exchanger 3 does not include a pair of heat exchangers, 

unlike in Embodiments 1 to 3. In other words, in Embodiment 4 the indoor heat 

exchanger 3 includes a single heat exchange unit. The indoor heat exchanger 3 

5 is oriented in a vertical direction.  

Further, the refrigerant leakage sensor 6A is located between the grille 1 B1 

of the air inlet 1 B and the indoor heat exchanger 3, so as to oppose a lower 

portion of the front face of the indoor heat exchanger 3. The refrigerant leakage 

sensor 6A is located upstream of the indoor heat exchanger 3 in the airflow 

0 direction.  

[0068] 

[Advantageous Effects of Indoor Unit 104 of Air-Conditioning Apparatus 200 

according to Embodiment 4] 

The indoor unit 104 of the air-conditioning apparatus 200 according to 

5 Embodiment 4 provides the same advantageous effects as those provided by the 

indoor units 100 and 103 of the air-conditioning apparatus 200 according to 

Embodiments 1 and 3.  

Here, the configuration of, for example, the air inlet opening and closing 

unit 30 described in Embodiment 2 may also be incorporated in the air inlet 1 B in 
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the indoor unit 104 of the air-conditioning apparatus 200 according to 

Embodiment 4.  

[0069] 

[Variation 1 of Embodiment 4] 

5 Fig. 22 is a side cross-sectional view for illustrating an external structure 

and internal structure of an indoor unit 104B according to Variation 1 of 

Embodiment 4. Fig. 23 is a schematic diagram for illustrating a mounting 

position of the refrigerant leakage sensor 6A in the indoor unit 104B according to 

Variation 1 of Embodiment 4. Referring to Fig. 22 and Fig. 23, Variation 1 of 

0 Embodiment 4 will be described hereunder focusing on a difference from 

Embodiment 4.  

Variation 1 of Embodiment 4 is different from Embodiment 4 in that the 

refrigerant leakage sensor 6A is mounted on the curved portion 1 K. The 

refrigerant tends to reside in the lower region inside the casing 1 of the indoor 

5 unit 104B, since the specific gravity of the refrigerant is heavier than air. For 

such reason the refrigerant leakage sensor 6A is disposed at a lower end portion 

of the curved portion 1 K. Such a configuration allows the refrigerant leakage to 

be more reliably detected. The refrigerant leakage sensor 6A is located on the 

rear side of the indoor heat exchanger 3. In other words, the refrigerant leakage 

0 sensor 6A is located downstream of the indoor heat exchanger 3 in the airflow 

direction. The indoor unit 104B according to Variation 1 of Embodiment 4 also 

provides the same advantageous effects as those provided by the indoor unit 

104 of the air-conditioning apparatus 200 according to Embodiment 4.  

[0070] 

5 [Variation 2 of Embodiment 4] 

Fig. 24 is a side cross-sectional view for illustrating an external structure 

and internal structure of an indoor unit 104C according to Variation 2 of 

Embodiment 4. Fig. 25 is a schematic diagram for illustrating a mounting 

position of the refrigerant leakage sensor 6A in the indoor unit 104C according to 
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Variation 2 of Embodiment 4. Referring to Fig. 24 and Fig. 25, Variation 2 of 

Embodiment 4 will be described hereunder focusing on a difference from 

Embodiment 4.  

In Variation 2 of Embodiment 4, the indoor unit 104 according to 

5 Embodiment 4 and the indoor unit 104B according to Variation 1 are combined.  

More specifically, the indoor unit 104C includes the refrigerant leakage sensor 6A 

mounted at the same position as the refrigerant leakage sensor 6A in the indoor 

unit 104 according to Embodiment 4, and the refrigerant leakage sensor 6B 

mounted at the same position as the refrigerant leakage sensor 6A in the indoor 

0 unit 104B according to Variation 1.  

[0071] 

Since the indoor unit 104C according to Variation 2 of Embodiment 4 

includes the pair of refrigerant leakage sensors, even when one of the refrigerant 

leakage sensors is disabled by a malfunction or the like, the refrigerant leakage 

5 can still be detected by the other refrigerant leakage sensor, and therefore firing 

of the refrigerant can be more reliably prevented.  

Reference Signs List 

[0072] 

1: casing, 1A: air outlet, 1Al: louver, 1A2: louver, 1A3: louver, 1B: air inlet, 

0 1 B1: grille, 10: front panel, 1 D: bottom face, 1 DD: top face, 1 E: sloped portion, 

1 F: upright portion, 1 G: support portion, 1 H: curved portion, 1 J: support portion, 

1 K: curved portion, 1 K1: convex portion, 1 K2: concave portion, 2: indoor fan, 2A: 

indoor fan, 2B: indoor fan, 3: indoor heat exchanger, 3A: first heat exchanger, 3B: 

second heat exchanger, 4: drain pan, 5: filter, 6A: refrigerant leakage sensor, 6B: 

5 refrigerant leakage sensor, 7: controller, 7A: leakage determination unit, 7B: 

notification control unit, 7C: compressor control unit, 7D: rotation speed control 

unit, 7E: opening and closing control unit, 8: display panel, 8A: display screen, 9: 

notification unit, 9A: lamp, 9B: speaker, 10: compressor, 11: flow switching valve, 

12: pivotal element, 12A: plate-shaped portion, 12B: shaft portion, 13: expansion 
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device, 16: outdoor heat exchanger, 16A: outdoor fan, 17: partition plate, 18: 

electric parts box, 30: air inlet opening and closing unit, 100: indoor unit, 100B: 

indoor unit, 1000: indoor unit, 103: indoor unit, 103B: indoor unit, 103C: indoor 

unit, 104: indoor unit, 104B: indoor unit, 104C: indoor unit, 150: outdoor unit, 200: 

5 air-conditioning apparatus, C: refrigerant circuit, CA: wiring, H: opening, P: 

refrigerant pipe, R1: air passage, R2: space 
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CLAIMS 

[Claim 1] 

An indoor unit for an air-conditioning apparatus, comprising: 

a casing including an air inlet, an air outlet, and an air passage 

5 communicating between the air inlet and the air outlet, the air inlet being located 

lower than the air outlet; 

an indoor heat exchanger disposed inside the casing; 

a drain pan disposed under the indoor heat exchanger and inside the 

casing; 

D an indoor fan disposed at a downstream side of the indoor heat exchanger 

in an airflow direction and inside the casing, and configured to supply air to the 

indoor heat exchanger; 

a first refrigerant leakage sensor disposed in the air passage between the 

air inlet and the air outlet at the upstream side of the indoor heat exchanger in 

5 the airflow direction at a position lower than the drain pan and the air outlet, and 

configured to detect refrigerant leakage; and 

a controller configured to determine whether refrigerant leakage occurs, 

according to a detection result of the first refrigerant leakage sensor, 

the indoor unit being a floor-mounted indoor unit.  

0 [Claim 2] 

The indoor unit for an air-conditioning apparatus of claim 1, further 

comprising: 

a second refrigerant leakage sensor disposed in the air passage between 

the air inlet and the air outlet at the downstream side of the indoor heat 

5 exchanger in the airflow direction, and configured to detect refrigerant leakage, 

wherein the controller is configured to determine whether refrigerant 

leakage occurs, according to the detection result of the first refrigerant leakage 

sensor and a detection result of the second refrigerant leakage sensor.  

[Claim 3] 
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The indoor unit for an air-conditioning apparatus of claim 1 or 2, 

wherein, upon determining that refrigerant leakage occurs, the controller is 

configured to increase rotation speed of the indoor fan, when the indoor fan is in 

operation.  

5 [Claim 4] 

The indoor unit for an air-conditioning apparatus of claim 1 or 2, 

wherein, upon determining that refrigerant leakage occurs, the controller is 

configured to activate the indoor fan when the indoor fan is out of operation.  

[Claim 5] 

The indoor unit for an air-conditioning apparatus of claim 4, further 

comprising an air inlet opening and closing unit attached to the air inlet and 

configured to open and close the air inlet, 

wherein the controller is configured to cause the air inlet opening and 

closing unit to close the air inlet when the indoor fan is out of operation.  

[Claim 6] 

The indoor unit for an air-conditioning apparatus of claim 5, 

wherein, upon determining that refrigerant leakage occurs, the controller is 

configured to activate the indoor fan, and to cause the air inlet opening and 

closing unit to open the air inlet.  

3 [Claim 7] 

The indoor unit for an air-conditioning apparatus of any one of claims 1 to 

6, further comprising a notification unit to be utilized to notify occurrence of 

refrigerant leakage, 

wherein the controller is configured to cause the notification unit to output 

a notification, upon determining that refrigerant leakage occurs.  

[Claim 8] 

The indoor unit for an air-conditioning apparatus of claim 7, 
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wherein the notification unit includes a sound output unit disposed in the 

casing and configured to output an audible message notifying the occurrence of 

the refrigerant leakage.  

[Claim 9] 

5 The indoor unit for an air-conditioning apparatus of any one of claims 1 to 

8, 

wherein the casing includes a sloped portion having a sloped surface 

inclined upward from a front side toward a rear side and forming a part of the air 

passage, 

) the sloped portion is located lower than the indoor heat exchanger, and 

the first refrigerant leakage sensor is located on the sloped portion.  

[Claim 10] 

An air-conditioning apparatus comprising a refrigerant circuit including the 

indoor unit of any one of claims 1 to 9, and an outdoor unit connected to the 

5 indoor unit via a refrigerant pipe.  

[Claim 11] 

The air-conditioning apparatus of claim 10, 

wherein the outdoor unit includes a compressor configured to compress 

refrigerant, and 

20 the controller of the indoor unit is configured to stop operation of the 

compressor, upon determining that refrigerant leakage occurs.  

[Claim 12] 

The air-conditioning apparatus of claim 10 or 11, 

wherein the refrigerant circuit is charged with one of an HFO1234yf-based 

25 single refrigerant, a mixed refrigerant containing a tetrafluoropropene-based 

refrigerant, and a flammable refrigerant such as hydrocarbon-based refrigerant.  
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