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DESCRIPTION 

Title of Invention 

AIR-CONDITIONING APPARATUS 

Technical Field 

[0001] 

The present invention relates to an air-conditioning apparatus, and more 

specifically, an air-conditioning apparatus that is based on a refrigeration cycle that 

uses refrigerant having a low global warming potential. 

Background Art 

[0002] 

"HFC refrigerant" such as R410A, which is non-flammable, has conventionally 

been used as refrigerant of a refrigeration cycle for an air-conditioning apparatus. 

This R410A has zero ozone depleting potential (hereinafter, referred to as "ODP") 

unlike the conventional "HCFC refrigerant" such as R22, and does not deplete the 

ozone layer. However, R410A has a high a global warming potential (hereinafter, 

referred to as "GWP"). 

Consequently, as one of measures to prevent global warming, replacing HFC 

refrigerant, having a high GWP, such as R410A with refrigerant having a low GWP 

has been considered. 

[0003] 

As refrigerant having a low GWP to be used, HC refrigerant such as R290 

(C3H8, propane) and R1270 (C3H6, propylene), which are natural refrigerant, has been 

suggested. However, unlike R410A, which is non-flammable, HC refrigerant is 

highly flammable, and thus care should be taken for leakage of the refrigerant. 

[0004] 

Further, as refrigerant having a low GWP, for example, R32 (CH2F2, 

difluoromethane), which is HFC refrigerant that does not have carbon double bond in 

its composition and has lower GWP than that of R410A, has been suggested. 

Suggestion has also been made for halogenated hydrocarbon, which is a 

different type of HFC refrigerant than R32 and has carbon double bond in its 
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composition. Such haiogenated hydrocarbon may be, for example, HFO-1234yf 

(CF3CF = CH2, tetrafluoropropene) and HFO-1234ze (CF3 - CH = CHF). The HFC 

refrigerant that has carbon double bond is often referred to as "HFO" by using "0" for 

olefin (unsaturated hydrocarbon having carbon double bond is called olefin) to be 

5 distinguished from HFC refrigerant such as R32 that does not have carbon double 

bond in the composition. 

[0005] 

Although being not as highly flammable as HC refrigerant such as R290 (CsHs, 

propane), which is natural refrigerant, those types of HFC refrigerant (including HFO 

10 refrigerant) having a low GWP are mildly flammable unlike R410A, which is non­

flammable. Thus, care should also be taken for leakage of the refrigerant as similar 

to R290. Hereinafter, refrigerant having flammability, even when its level is mild, is 

referred to as "flammable refrigerant". 

[0006] 

15 To prevent refrigerant concentration in a room from exceeding a specific value 

in the event of leakage of flammable refrigerant, a refrigerant filling level is stipulated 

in the international standard (IEC 60335-2-40). 

That is, in the international standard, an acceptable level of refrigerant (Mmax) 

per room is stipulated by an equation "Mmax = 2.5 x (LFL)1-25 x HO x A05", which is a 

20 function of a lower flammability limit (LFL) of refrigerant, a floor area (A), and an 

installation height of device (HO). The installation height (HO) is defined as "0.6 m" 

for a floor installation type, "1.8 m" for a wall mounted type, "1.0 m" for a window 

mounted type, and "2.2 m" for a ceiling mounted type. 

[0007] 

25 To satisfy the above equation, a split type air-conditioning apparatus is 

disclosed that compares a value of installation floor area stored in the apparatus and 

an input value of installation floor area for actual installation (after subtracting an 

installation area of furniture), and gives an instruction to promote ventilation of the 

room or to collect a portion of refrigerant into a refrigerant storing tank when the input 
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value is smaller than the stored value (when the equation is not satisfied) (for 

example, see Patent Literature 1). 

Citation List 

Patent Literature 

5 [0008] 

Patent Literature 1: Japanese Unexamined Patent Application Publication No. 

2002-372317 (pages 3-4, Fig. 5) 

Summary of Invention 

Technical Problem 

10 [0009] 

However, although the split type air-conditioning apparatus disclosed in Patent 

Literature 1 is configured to receive the input value of the installation floor area from 

which the installation area of furniture is subtracted, the apparatus does not receive 

the value of the installation height. That is, attention is not paid to the installation 

15 height. Thus, inputting only the value of installation floor area is not enough for an 

appropriate determination, if the value of actual installation height is smaller (lower) 

than the stipulated value. 

Further, Patent Literature 1 discloses giving an instruction to promote 

ventilation of the room by inputting the value of installation floor area after subtracting 

20 the installation floor area of furniture. However, promoting additional ventilation of 

the room during air conditioning (cooling or heating) of the room by using the air-

conditioning apparatus leads to compromise of comfort and energy-saving 

performance. That is, comfort and energy-saving performance are compromised 

since there is no way to confirm the available floor area before installation of the air-

25 conditioning apparatus. 

[0010] 

The present invention has been made to solve the above problem, and the first 

object of the invention is to provide an air-conditioning apparatus configured to 

reliably instruct a site worker to install the air-conditioning apparatus at a stipulated 

30 installation height by having an effortlessly noticeable indication to the site worker that 

3 



630743 
KPO-1720 

the installation height is stipulated for each indoor unit. The second object of the 

invention is to provide an air-conditioning apparatus configured to reliably instruct a 

site worker to install the air-conditioning apparatus in a stipulated floor area by having 

an effortlessly noticeable indication to the site worker that the available floor area is 

5 stipulated on the basis of refrigerant filling level of the air-conditioning apparatus. 

Solution to Problem 

[0011] 

An air-conditioning apparatus according to the present invention is a split type 

air-conditioning apparatus including an indoor unit and an outdoor unit. The indoor 

10 unit includes a housing, an indoor heat exchanger that is disposed in the housing and 

to which flammable refrigerant is supplied, and an indication section that is provided 

on the housing and indicates an installation height for installation in a room as 

stipulated in an international standard. 

Further, the indoor unit includes a housing, an indoor heat exchanger that is 

15 disposed in the housing and to which flammable refrigerant is supplied, and an 

indication section that is provided on the housing and indicates a floor area for 

installation in a room as stipulated in an international standard. 

Advantageous Effects of Invention 

[0012] 

20 According to the present invention, the indication section that indicates "the 

installation height for installation in a room (or a minimum distance from the floor 

surface to the housing)" as stipulated in the international standard is provided on the 

housing. Because the indication section catches attention of (is noticed by) a site 

worker during installation of the air-conditioning apparatus, the site worker recognizes 

25 the installation height necessary for the indoor unit (a minimum distance from the floor 

surface) and can Install the air-conditioning apparatus at the stipulated installation 

height. 

Further, the indication section that indicates "the available floor area on the 

basis of the refrigerant filling level" as stipulated in the international standard is 

30 disposed on the housing. Because the indication section catches attention of (is 
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noticed by) a site worker during installation of the air-conditioning apparatus, the site 

worker recognizes the floor area (minimum floor area) available for the air-

conditioning apparatus and can install the air-conditioning apparatus in the room 

having the stipulated floor area. 

5 Brief Description of Drawings 

[0013] 

[Fig. 1] Fig. 1 explains an air-conditioning apparatus according to Embodiment 

1 of the present invention and is a refrigerant circuit diagram that schematically shows 

a configuration of a refrigerant circuit. 

10 [Fig. 2] Fig. 2 explains the air-conditioning apparatus according to Embodiment 

1 of the present invention and is a front view that shows an outer appearance of an 

indoor unit. 

[Fig. 3] Fig. 3 explains the air-conditioning apparatus according to Embodiment 

1 of the present invention and is a bottom view that shows an outer appearance of the 

15 indoor unit. 

[Fig. 4] Fig. 4 explains the air-conditioning apparatus according to Embodiment 

1 of the present invention and is a side view that shows an installation state of the 

indoor unit. 

[Fig. 5] Fig. 5 is a bottom view that shows a part (indication section) of the air-

20 conditioning apparatus according to Embodiment 1 of the present invention. 

[Fig. 6] Fig. 6 explains the air-conditioning apparatus according to Embodiment 

1 of the present invention and is a front view that shows a part (installation board) of 

the air-conditioning apparatus. 

[Fig. 7] Fig. 7 explains the air-conditioning apparatus according to Embodiment 

25 1 of the present invention and is a front view that shows a part (indication section) of 

the air-conditioning apparatus. 

[Fig. 8] Fig. 8 explains the air-conditioning apparatus according to Embodiment 

2 of the present invention and is a perspective view that shows an outer appearance 

of the indoor unit. 
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[Fig. 9] Fig. 9 explains the air-conditioning apparatus according to Embodiment 

2 of the present invention and is a side view that shows an installation state of the 

indoor unit. 

[Fig. 10] Fig. 10 is a bottom view that shows a part (indication section) of the 

air-conditioning apparatus according to Embodiment 2 of the present invention. 

[Fig. 11] Fig. 11 explains the air-conditioning apparatus according to 

Embodiment 3 of the present invention and is a perspective view that shows an outer 

appearance of the indoor unit. 

[Fig. 12] Fig. 12 explains the air-conditioning apparatus according to 

Embodiment 3 of the present invention and is a side view that shows an installation 

state of the indoor unit. 

Description of Embodiments 

[0014] 

[Embodiment 1: Wall mounted type] 

Figs. 1 to 7 explain an air-conditioning apparatus according to Embodiment 1 of 

the present invention. Fig. 1 is a refrigerant circuit diagram that schematically shows 

a configuration of a refrigerant circuit, Fig. 2 is a front view that shows an outer 

appearance of an indoor unit, Fig. 3 is a bottom view that shows an outer appearance 

of the indoor unit, Fig. 4 is a side view that shows an installation state of the indoor 

unit, Fig. 5 is a bottom view that shows a part (indication section) of the air-

conditioning apparatus, Fig. 6 is a front view that shows a part (installation board) of 

the air-conditioning apparatus, and Fig. 7 is a front view that shows a part (indication 

section) of the air-conditioning apparatus. The drawings are schematically illustrated 

and the present invention is not limited to embodiments shown in the drawings. 

[0015] 

In Fig. 1, an air-conditioning apparatus 100 is a split type apparatus including 

an indoor unit (also referred to as "load side unit") 101 disposed on a wall 91 (see Fig. 

4) of a room 90, an outdoor unit (also referred to as "heat source side unit") 102 

disposed outside the room (not shown in the figure), and extension pipes 10a and 

10b, which connect the indoor unit 101 and the outdoor unit 102. 
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[0016] 

(Refrigerant circuit of outdoor unit) 

The outdoor unit 102 is provided with a compressor 3 that compresses and 

discharges refrigerant, a refrigerant flow switching valve (hereinafter, referred to as 

5 "four-way valve") 4 that switches a flow direction of the refrigerant for a cooling 

operation and a flow direction of the refrigerant for a heating operation in a refrigerant 

circuit, an outdoor heat exchanger 5 that is a heat source side heat exchanger that 

exchanges heat between outside air and refrigerant, and a decompression device 

(hereinafter, referred to as "expansion valve") 6 that is an expansion unit such as an 

10 electronic controlled expansion valve that is capable of changing an opening degree 

and decompresses refrigerant from high pressure to low pressure, and they are 

connected to each other by an outdoor refrigerant pipe (also referred to as "heat 

source side refrigerant pipe") 8. 

Further, an outdoor air-sending device 5f that supplies (blows) outside air to the 

15 outdoor heat exchanger 5 is disposed to face the outdoor heat exchanger 5. When 

the outdoor air-sending device 5f rotates, an air flow that passes through the outdoor 

heat exchanger 5 is generated. In the outdoor unit 102, a propeller fan is used as 

the outdoor air-sending device 5f and is disposed downstream of the outdoor heat 

exchanger 5 (downstream of the air flow generated by the outdoor air-sending device 

20 5f) to suck the outside air passing through the outdoor heat exchanger 5. 

[0017] 

(Outdoor refrigerant pipe) 

The outdoor refrigerant pipe 8 collectively refers to a refrigerant pipe that 

connects a gas-side extension pipe connecting valve 13a (during cooling operation) 

25 and a four-way valve 4, a suction pipe 11, a discharge pipe 12, a refrigerant pipe that 

connects the four-way valve 4 and the outdoor heat exchanger 5, a refrigerant pipe 

that connects the outdoor heat exchanger 5 and the expansion valve 6, a refrigerant 

pipe that connects the expansion valve 6 and a liquid-side extension pipe connecting 

valve 13b (during cooling operation). 

30 [0018] 
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(Extension pipe connecting valve) 

The outdoor refrigerant pipe 8 has the gas-side extension pipe connecting 

valve 13a at a connecting section to the gas-side extension pipe 10a, and the liquid-

side extension pipe connecting valve 13b at a connecting section to the liquid-side 

extension pipe 10b. 

The gas-side extension pipe connecting valve 13a is a two-way valve that is 

capable of switching between opening and closing, and is connected to a flare joint 

16a at one end. 

Further, the liquid-side extension pipe connecting valve 13b is a three-way 

valve that is capable of switching between opening and closing, and is connected to a 

service port 14b, which is used during air purge (in a pre-work for refrigerant supply to 

the air-conditioning apparatus 100), and a flare joint 16b. 

Further, the flare joints 16a and 16b mounted on the extension pipe connecting 

valves 13a and 13b (including the service port 14b) are externally threaded on the 

side adjacent to the outdoor refrigerant pipe 8. In shipping of the outdoor unit 102 

(including shipping of the air-conditioning apparatus 100), a flare nut (not shown in 

the figure) that is internally threaded to mate with the external thread is mounted on 

the external thread. 

[0019] 

(Service port) 

For convenience of explanation, a portion of the outdoor refrigerant pipe 8 that 

extends on a discharge side of the compressor 3 from the compressor 3 to the four-

way valve 4 is referred to as the discharge pipe 12, while a portion that extends on a 

suction side of the compressor 3 from the four-way valve 4 to the compressor 3 is 

referred to as the suction pipe 11. 

Consequently, during both cooling operation (an operation for supplying low 

temperature and low pressure refrigerant to an indoor heat exchanger 7) and heating 

operation (an operation for supplying high temperature and high pressure refrigerant 

to the indoor heat exchanger 7), the high temperature and high pressure gas 

refrigerant compressed by the compressor 3 constantly flows into the discharge pipe 
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12 and the low temperature and low pressure refrigerant after evaporation flows in the 

suction pipe 11. 

[0020] 

The low temperature and low pressure refrigerant that flows in the suction pipe 

5 11 may be gas refrigerant or two-phase refrigerant. The suction pipe 11 is provided 

with the low pressure side service port 14a having a flare joint, and the discharge pipe 

12 is provided with the high pressure side service port 14c having a flare joint, which 

are connected to a pressure gauge to measure an operation pressure during a trial 

operation in installation or repair service. 

10 Further, the flare joints of the service ports 14a and 14c (not shown in the 

figure) are externally threaded, and in shipping of the outdoor unit 102 (including 

shipping of the air-conditioning apparatus 100), a flare nut (not shown in the figure) is 

mounted on the external thread. 

[0021] 

15 (Refrigerant circuit of indoor unit) 

The indoor unit 101 is provided with the indoor heat exchanger 7, which is a 

use side heat exchanger that exchanges heat between indoor air and refrigerant, and 

the indoor heat exchanger 7 is connected to the indoor refrigerant pipe (also referred 

to as "use side refrigerant pipe") 9. 

20 Further, the indoor refrigerant pipe 9 has a flare joint 15a for connecting the 

gas-side extension pipe 10a at a connecting section to the gas-side extension pipe 

10a, and a flare joint 15b for connecting the liquid-side extension pipe 10b at a 

connecting section to the liquid-side extension pipe 10b. 

The flare joints 15a and 15b are externally threaded, and in shipping of the 

25 indoor unit 101 (including shipping of the air-conditioning apparatus 100), a flare nut 

(not shown in the figure) that is internally threaded to mate with the external thread is 

mounted on the external thread. 

Further, an indoor air-sending device 7f is disposed to face the indoor heat 

exchanger 7, and when the indoor air-sending device 7f rotates, an airflow that 

30 passes through the indoor heat exchanger 7 is generated. The indoor air-sending 
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device 7f may be of any type such as that uses cross flow fan or turbo fan depending 

on the form of the indoor unit 101. In addition, the indoor air-sending device 7f may 

be disposed at a position downstream or upstream of the indoor heat exchanger 7 in 

the air flow generated by the indoor air-sending device 7f. 

5 [0022] 

(Refrigerant circuit of air-conditioning apparatus) 

Each end of the gas-side extension pipe 10a is detachabiy connected to the 

flare joint 16a mounted on the gas-side extension pipe connecting valve 13a of the 

outdoor unit 102 and the flare joint 15a mounted on the indoor refrigerant pipe 9 of 

10 the indoor unit 101, while each end of the liquid-side extension pipe 10b is detachabiy 

connected to the flare joint 16b mounted on the liquid-side extension pipe connecting 

valve 13b of the outdoor unit 102 and the flare joint 15b mounted on the indoor 

refrigerant pipe 9 of the indoor unit 101. 

That is, a refrigerant circuit is formed by the extension pipes 10a and 10b 

15 connecting the outdoor refrigerant pipe 8 and the indoor refrigerant pipe 9 such that a 

compression type heat pump cycle is provided that circulates the refrigerant 

compressed by the compressor 3. 

[0023] 

(Refrigerant flow in cooling operation) 

20 In Fig. 1, the solid arrow indicates a flow direction of refrigerant in a cooling 

operation, in a cooling operation, the four-way valve 4 is switched the refrigerant 

circuit to the one indicated by the solid arrow, and the high temperature and high 

pressure refrigerant discharged from the compressor 3 first flows into the outdoor 

heat exchanger 5 via the four-way valve 4. 

25 The outdoor heat exchanger 5 operates as a condenser. That is, when an air 

flow generated by rotation of the outdoor air-sending device 5f passes through the 

outdoor heat exchanger 5, heat is exchanged between the passing outdoor air and 

the refrigerant flowing in the outdoor heat exchanger 5, and condensing heat of the 

refrigerant is applied to the outdoor air. Consequently, the refrigerant is condensed 
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in the outdoor heat exchanger 5 and becomes a liquid refrigerant of high pressure 

and moderate temperature. 

Then, the liquid refrigerant of high pressure and moderate temperature flows 

into the expansion valve 6 and adiabatically expands in the expansion valve 6 and 

5 becomes two-phase refrigerant of low pressure and low temperature. 

[0024] 

Then, the two-phase refrigerant of low pressure and low temperature is 

supplied to the indoor unit 101 via the liquid-side extension pipe 10b and flows into 

the indoor heat exchanger 7. This indoor heat exchanger 7 operates as an 

10 evaporator. That is, when a flow of indoor air generated by rotation of the indoor air-

sending device 7f passes through the indoor heat exchanger 7, heat is exchanged 

between the passing indoor air and the refrigerant flowing in the indoor heat 

exchanger 7 and the refrigerant is evaporated while taking an evaporating heat 

(heating energy) from the indoor air and becomes gas refrigerant or two-phase 

15 refrigerant of low temperature and low pressure. On the other hand, the passing 

indoor air is cooled while taking cooling energy from the refrigerant and cools inside 

the room. 

Further, the gas refrigerant or the two-phase refrigerant of low temperature and 

low pressure that is evaporated in the indoor heat exchanger 7 is supplied to the 

20 outdoor unit 102 via the gas-side extension pipe 10a and is sucked into the 

compressor 3 via the four-way valve 4. Then, the refrigerant is again compressed 

into high temperature and high pressure gas refrigerant in the compressor 3. During 

cooling operation, this cycle is repeated. 

[0025] 

25 (Refrigerant flow in heating operation) 

In Fig. 1, the dotted arrow indicates a flow direction of refrigerant in a heating 

operation. When the four-way valve 4 is switched the refrigerant circuit to the one 

indicated by the dotted arrow, the refrigerant flows in a direction opposite to that in the 

cooling operation, and first flows into the indoor heat exchanger 7. The indoor heat 

30 exchanger 7 operates as a condenser and the outdoor heat exchanger 5 operates as 
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an evaporator. The indoor air is heated by condensing heat (heating energy) when 

passing through the indoor heat exchanger 7, causing a heating operation. 

[0026] 

(Refrigerant) 

The air-conditioning apparatus 100 uses, as a refrigerant that flows in the 

refrigerant circuit, HFC refrigerant R32 (CH2F2, difluoromethane) having smaller GWP 

than HFC refrigerant R410A, which is commonly used in air-conditioning 

apparatuses, and a relatively small effect on global warming and mild inflammability. 

A specific amount of refrigerant is sealed in the outdoor unit 102 in shipping. If the 

amount is insufficient for the lengths of the extension pipes 10a and 10b during 

installation of the air-conditioning apparatus 100, the refrigerant is additionally 

supplied by site work. 

[0027] 

Further, the refrigerant is not limited to R32, and may be HFO refrigerant 

having mild inflammability similar to the above described R32, such as HFO-1234yf 

(CF3CF = CH2, tetrafluoropropene) and HFO-1234ze (CF3 - CH =CHF), which is a 

type of the above described HFC refrigerant but is a halogenated hydrocarbon having 

a carbon double bond in its composition, and has smaller GWP than that of R32, 

Alternatively, the refrigerant may be HC refrigerant having high inflammability 

such as R290 (C3H8, propane) and R1270 (C3H6, propylene). Further, the refrigerant 

may be a mixed refrigerant that is a mixture of two or more of these refrigerant. 

[0028] 

(Outer appearance of indoor unit) 

In Fig. 2 to (c), the indoor unit 101 includes a housing 110 that includes an air 

inlet 112formed on an upper surface 111 and an air outlet 115formed to extend 

across a front surface 113 and a lower surface 114, a decorative panel 120, which is 

detachabiy mounted on the front surface 113 of the housing 110, a vertical air 

deflector 130 that is disposed at the air outlet 115 and adjusts a vertical direction of a 

blowing direction of air conditioned by the indoor heat exchanger 7 (see Fig. 1) 

(hereinafter, referred to as "conditioned air"), and a horizontal air deflector 140 that is 
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disposed more inside the housing 110 (upstream side) than the air outlet 115 and 

adjusts a horizontal direction of the blowing direction. Further, an identifier 150 and 

an indication section 160 are provided on the lower surface 114. 

The housing 110 is installed on the wall 91 of the room 90, and the lower 

5 surface 114 is at a position higher than 1.8 m, which is an installation height (HO), 

from a floor surface 92. 

[0029] 

(Identifier) 

The identifier 150 has a description of the model and manufacturer of the air-

10 conditioning apparatus 100, the name of used refrigerant and other information. 

The present invention is not intended to be limited to the content of indication 

on the identifier 150 (such as characters and symbols) and the form of indication 

(such as embossing and debossing the lower surface 114, printing on the lower 

surface 114, and attaching a plate having a description of content). 

15 [0030] 

(Indication section) 

In Fig. 5, the indication section 160 has a description "INSTALL THIS INDOOR 

UNIT 1) AT THE HEIGHT OF 1.8 M OR MORE, AND 2) IN THE ROOM HAVING A 

FLOOR AREA OF 35 M2 OR MORE." That is, "the value of installation height (HO)" 

20 and "the floor area" that corresponds to the refrigerant filling level of the air-

conditioning apparatus 100 in the equation described below, which is stipulated in the 

international standard (IEC 60335-2-40) for a wall mounted type indoor unit to be 

mounted on a wall of a room, are described. 

The form of the indication section 160 is not specifically limited, and description 

25 of content may be indicated by directly embossing and debossing the lower surface 

114 or by coloring (printing) the lower surface 114. Alternatively, a strip or piece 

(plate) having the description of content by embossing and debossing or coloring may 

be permanently attached or may be attached to be removable after the installation of 

the housing 110. 
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Although the indication section 160 in the above description is provided on the 

lower surface 114, the present invention is not limited thereto. Alternatively, the 

indication section 160 may be provided on the side surface 116 or the side surface 

117. 

5 Further, the indication section 160 may indicate only "the value of installation 

height (HO)" or only "the value of minimum flow area". 

[0031] 

(International standard) 

The international standard defines an acceptable level of refrigerant (Mmax) 

10 per a room by an equation "Mmax = 2.5 x (LFL)1-25 x HO x A0-5", where "LFL" is a 

lower flammability limit of refrigerant, "A" is a floor area of the floor surface 92, and 

"HO" is a minimum distance (also referred to as "installation height") between the 

lower surface 114 and the floor surface 92. The installation height (HO) is defined as 

"0.6 m" for a floor installation type, "1.8 m" for a wall mounted type, "1.0 m" for a 

15 window mounted type, and "2.2 m"for a ceiling mounted type. 

[0032] 

(Advantageous effect) 

When the indoor unit 101 of the air-conditioning apparatus 100 is installed on 

the wall 91, since the indication section 160 catches attention of (is noticed by) a site 

20 worker (not shown in the figure), the site worker recognizes the installation height 

necessary for the indoor unit 101 (a minimum distance between the lower surface 114 

of the housing 110 and the floor surface 92) and can install the indoor unit 101 

(housing 110) at the stipulated installation height. 

That is, since the indoor unit 101 can be prevented from being inadvertently 

25 installed at a low position, thereby preventing dissatisfying the international standard. 

Further, the indication section 160 that indicates "the available floor area on the 

basis of the refrigerant filling level" as stipulated in the international standard is 

disposed on the housing 110. Since the indication section 160 catches attention of 

(is noticed by) a site worker during installation of the air-conditioning apparatus 100, 

30 the site worker recognizes the floor area (minimum floor area) available for the air-
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conditioning apparatus 100 and can install the air-conditioning apparatus 100 in the 

room having the stipulated floor area. That is, since the air-conditioning apparatus 

100 can be prevented from being inadvertently installed in a room having a small floor 

area (small room), thereby preventing dissatisfying the international standard. This 

5 eliminates a need of performing additional venting, thereby preventing compromising 

comfort and energy reduction. 

[0033] 

(Installation board) 

In Fig. 6, an installation board 170 is directly mounted on the wall 91, and the 

10 indoor unit 101 is mounted on the installation board 170. That is, the indoor unit 101 

is not directly installed on the wall 91 but indirectly mounted via the installation board 

170. In this case, an indication section 180 is provided on the installation board 170. 

in Fig. 7, the indication section 180 has a description "INSTALL THIS INDOOR 

UNIT AT THE HEIGHT OF 1.8 M OR MORE." However, a description regarding a 

15 floor area may be added similar to the indication section 160. 

Consequently, when the indoor unit 101 is installed on the wall 91, the 

installation board 170 is disposed on the wall 91 in advance, and the indication 

section 180 is disposed on the installation board 170. Since the indication section 

180 catches attention of (is noticed by) a site worker (not shown in the figure), the site 

20 worker recognizes the installation height necessary for the indoor unit 101 (a 

minimum distance between the lower surface 114 of the housing 110 and the floor 

surface 92) and can install the installation board 170 at the stipulated installation 

height and install the indoor unit 101 (housing 110) at the stipulated installation height 

via the installation board 170. 

25 [0034] 

[Embodiment 2: Ceiling mounted type] 

Figs. 8 to 10 explain the air-conditioning apparatus according to Embodiment 2 

of the present invention. Fig. 8 is a perspective view that shows an outer 

appearance of the indoor unit, Fig. 9 is a side view that shows an installation state of 

30 the indoor unit, and Fig. 10 is a bottom view that shows a part (indication section) of 
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the air-conditioning apparatus. The drawings are schematically illustrated and the 

present invention is not limited to embodiments shown in the drawings. Further, 

components that are the same or correspond to those of Embodiment 1 are denoted 

by the same reference signs, and a part of the description is omitted. 

5 [0035] 

In Figs. 8 and 9, the air-conditioning apparatus 200 (not shown in the figure) 

that has an indoor unit 201 according to Embodiment 2 is a split type apparatus 

including an indoor unit (also referred to as "load side unit") 201 hung from a ceiling 

93 of the room 90, an outdoor unit (not shown in the figure) disposed outside the 

10 room (not shown in the figure), and extension pipes (not shown in the figure) that 

connect the indoor unit 201 and the outdoor unit. 

Further, devices for performing a refrigeration cycle of the air-conditioning 

apparatus 200 and a configuration of the refrigerant circuit, and a flowing method of 

refrigerant are the same as those of the air-conditioning apparatus 100 (Embodiment 

15 1) and the description thereof is omitted. 

[0036] 

(Indoor unit) 

In Figs. 8 and 9, the indoor unit 201 includes a housing 210 that includes an air 

inlet 212 formed on a lower surface 211 at a position close to a rear surface 215 and 

20 an air outlet 214 formed on a front surface 213, air inlet covers 220a and 220b that 

openably cover the air inlet 212 and has a plurality of slits for gaps through which air 

flows freely, and a vertical air deflector 230 that is disposed at the air outlet 214 and 

adjusts a vertical direction of a blowing direction of conditioned air. 

Further, the indoor air-sending device 7f, which is not shown in the figure, is 

25 covered by casings 240a, 240b, 240c, and 240d. The casings 240a, 240b, 240c, 

and 240d are disposed in the air inlet 212 in the range of positions that face the air 

inlet covers 220a and 220b when the air inlet 212 is closed and are capable of being 

visually observed from the outside of the indoor unit 201 when the air inlet covers 

220a and 220b open the air inlet 212. 
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Further, an identifier 250 and an indication section 260 are provided on the 

lower surface of the casing 240a and the lower surface of the casing 240b in the 

range that faces the air inlet 212. 

In Fig. 8, the casing 240a and the other casings are provided in four rows, and 

5 the identifier 250 is disposed in the row of the end side and the indication section 260 

is disposed in the row of the center side so that the identifier 250 and the indication 

section 260 are aligned. However, the present invention is not limited thereto, and 

the identifier 250 and the indication section 260 may be disposed in any row, the 

identifier 250 and the indication section 260 may be disposed in the same row, and 

10 the number of rows is not limited to four. 

[0037] 

(Indication section) 

In Fig. 10, the indication section 260 has a description "INSTALL THIS 

INDOOR UNIT 1) AT THE HEIGHT OF 2.2 M OR MORE, AND 2) IN THE ROOM 

15 HAVING A FLOOR AREA OF 35 M2 OR MORE." That is, "the value of installation 

height (HO)" for the ceiling mounted type, which is "2.2 m," and "the floor area" that 

corresponds to the refrigerant filling level of the air-conditioning apparatus 200 in the 

above equation of the international standard (!EC 60335-2-40), which is stipulated for 

a wall mounted type indoor unit to be installed on the wall of the room, are described. 

20 The form of the indication section 260 is similar to that of the indication section 

160. Although the indication section 260 is provided on the lower surface of the 

casing 240a, the present invention is not limited thereto. Alternatively, the indication 

section 260 may be provided on a side surface 216, a side surface 217, or the lower 

surface 211 of the housing 210. 

25 [0038] 

(Advantageous effect) 

When the indoor unit 201 of the air-conditioning apparatus 200 is hung from the 

ceiling 93, a site worker (not shown in the figure) opens the air inlet covers 220a and 

220b and the indication section 260 is visually exposed from the outside through the 

30 air inlet 212. Since the indication section 260 catches attention of (is noticed by) a 
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site worker (not shown in the figure), the site worker recognizes the installation height 

necessary for the indoor unit 201 (a minimum distance between the lower surface 211 

of the housing 210 and the floor surface 92) and can install the indoor unit 201 

(housing 210) at the stipulated installation height. 

5 That is, since the indoor unit 201 can be prevented from being inadvertently 

installed at a low position, thereby preventing dissatisfying the international standard. 

Further, the indication section 260 that indicates "the available floor area on the 

basis of the refrigerant filling level" as stipulated in the international standard is 

disposed on the housing 210. Consequently, the air-conditioning apparatus 200 can 

10 be prevented from being inadvertently installed in a room having a small floor area 

(small room) similar to Embodiment 1, thereby preventing dissatisfying the 

international standard and also preventing compromising comfort and energy 

reduction. 

[0039] 

15 [Embodiment 3: Ceiling embedded type] 

Figs. 11 and 12 explain the air-conditioning apparatus according to 

Embodiment 3 of the present invention. Fig. 11 is a perspective view that shows an 

outer appearance of the indoor unit, and Fig. 12 is a side view that shows an 

installation state of the indoor unit. 

20 The drawings are schematically illustrated and the present invention is not 

limited to embodiments shown in the drawings. Further, components that are the 

same or correspond to those of Embodiment 1 are denoted by the same reference 

signs, and a part of the description is omitted. 

[0040] 

25 In Figs. 11 and 12, the air-conditioning apparatus 300 (not shown in the figure) 

that has an indoor unit 301 according to Embodiment 3 is a split type apparatus 

including an indoor unit (also referred to as "load side unit") 301 embedded in a 

ceiling space (embedding area) 94 formed above the ceiling 93 of the room 90, an 

outdoor unit (not shown in the figure) disposed outside the room (not shown in the 
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figure), and extension pipes (not shown in the figure) that connect the indoor unit 301 

and the outdoor unit. 

Further, devices for performing a refrigeration cycle of the air-conditioning 

apparatus 300 and a configuration of the refrigerant circuit, and a flowing method of 

refrigerant are the same as those of the air-conditioning apparatus 100 (Embodiment 

1) and the description thereof is omitted. 

[0041] 

(Indoor unit) 

In Figs. 11 and 12, the indoor unit 301 includes a quadrangular prism shape 

housing 310 having side surfaces 311a, 311b, 311c, and 311 d, an air inlet 313 is 

formed by an opening in the center area of a lower surface 312 of the housing 310, 

and air outlets 314a, 314b, 314c, and 314d are formed along the side surfaces 311a, 

311b, 311c, and 311d, respectively. 

An indoor air-sending device 7f (see Fig. 1, not shown in the figure) is disposed 

to face the air inlet 313 at the center of the housing 310, and the indoor heat 

exchanger 7 is disposed surrounding the indoor air-sending device 7f. 

[0042] 

Further, an electronics box 320 is disposed in the air inlet 313 of an air outlet 

314a (on the opposite side of the side surface 311a), an identifier 350 and an 

indication section 360 are disposed on the lower surface of the electronics box 320. 

The lower surface 312 of the housing 310 is covered by a decorative panel (not 

shown in the figure) that is detachabiy mounted. When the indoor unit 301 is 

installed in the ceiling space 94, the decorative panel is mounted after installation of 

the indoor unit 301 as shown in Figs. 11 and 12 (part of illustration is omitted). That 

is, when the indoor unit 301 is installed in the ceiling space 94, the identifier 350 and 

the indication section 360 are exposed to be seen by a site worker. 

[0043] 

(Indication section) 

Similar to the indication section 260, the indication section 360 has a 

description "INSTALL THIS INDOOR UNIT AT THE HEIGHT OF 2.2 M OR MORE 
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(see Fig. 10)." That is, "the value of installation height (HO)" for the ceiling mounted 

type, which is "2.2 m," in the above equation of the international standard (IEC 60335-

2-40), which is stipulated for a wall mounted type indoor unit to be installed on the 

wall of the room, is described. 

5 The form of the indication section 360 is similar to that of the indication section 

160. 

Although the identifier 350 and the indication section 360 are disposed on the 

electronics box 320 in Fig. 11, the present invention is not limited thereto. 

Alternatively, one or both of the identifier 350 and the indication section 360 may be 

10 disposed on the iower surface 312 (for example, between the air outlet 314b and the 

air outlet 314c). 

[0044] 

(Advantageous effect) 

When the indoor unit 301 of the air-conditioning apparatus 300 is installed in 

15 the ceiling space 94 of the ceiling 93, the lower surface of the electronics box 320 is 

visually exposed from the outside (the indication section 360 is disposed on the lower 

surface). Since the indication section 360 catches attention of (is noticed by) a site 

worker (not shown in the figure), the site worker recognizes the installation height 

necessary for the indoor unit 301 (a minimum distance between the lower surface 312 

20 of the housing 310 and the floor surface 92) and can install the indoor unit 301 

(housing 310) at the stipulated installation height 

That is, since the indoor unit 301 can be prevented from being inadvertently 

installed at a low position, thereby preventing dissatisfying the international standard. 

Further, the indication section 360 that indicates "the available floor area on the 

25 basis of the refrigerant filling level" as stipulated in the international standard is 

disposed on the housing 310. Consequently, the air-conditioning apparatus 300 can 

be prevented from being inadvertently installed in a room having a small floor area 

(small room) similar to Embodiments 1 and 2, thereby preventing dissatisfying the 

international standard and also preventing compromising comfort and energy 

30 reduction. 
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Reference Signs List 

[0045] 

3 compressor 4 four-way valve 5 outdoor heat exchanger 5f 

outdoor air-sending device 6 expansion vaive 7 indoor heat exchanger 

5 7f indoor air-sending device 8 outdoor refrigerant pipe 9 indoor 

refrigerant pipe 10a extension pipe 10b extension pipe 11 suction 

pipe 12 discharge pipe 13a extension pipe connecting vaive 13b 

extension pipe connecting vaive 14a service port 14b service port 14c 

service port 15a flare joint 15b flare joint 16a flare joint 16b flare joint 

10 90 room 91 wall 92 floor surface 93 ceiling 94 ceiling space 

100 air-conditioning apparatus (Embodiment 1) 101 indoor unit 102 

outdoor unit 110 housing 111 upper surface 112 air inlet 113 

front surface 114 lowersurface 115 airoutlet 116 side surface 117 

side surface 120 decorative panel 130 vertical air deflector 140 

15 horizontal air deflector 150 identifier 160 indication section 170 

installation board 180 indication section 200 air-conditioning apparatus 

(Embodiment 2) 201 indoor unit 210 housing 211 lowersurface 

212 air inlet 213 front surface 214 airoutlet 215 rear surface 

216 side surface 217 side surface 220a air inlet cover 220b air inlet 

20 cover 230 vertical air deflector 240a casing 240b casing 240c 

casing 240d casing 250 identifier 260 indication section 300 

air-conditioning apparatus (Embodiment 3) 301 indoor unit (Embodiment 1) 

310 housing 311a side surface 311b side surface 311c 

side surface 311 d side surface 312 lowersurface 313 airinlet 

25 314a airoutlet 314b airoutlet 314c airoutlet 314d airoutlet 

320 electronics box 350 identifier 360 indication section 
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CLAIMS 

[Claim 1] 

A split type air-conditioning apparatus comprising an indoor unit and an outdoor 

5 unit, the indoor unit including a housing, an indoor heat exchanger being disposed in 

the housing and to which flammable refrigerant is supplied, and an indication section 

being provided on the housing and indicating an installation height for installation in a 

room as stipulated in an international standard. 

10 [Claim 2] 

A split type air-conditioning apparatus comprising an indoor unit and an outdoor 

unit, the indoor unit including a housing, an indoor heat exchanger being disposed in 

the housing and to which flammable refrigerant is supplied, and an indication section 

being provided on the housing and indicating a floor area for installation in a room as 

15 stipulated in an international standard. 

[Claim 3] 

A split type air-conditioning apparatus comprising an indoor unit and an outdoor 

unit, the indoor unit including a housing, an indoor heat exchanger being disposed in 

20 the housing and to which flammable refrigerant is supplied, and an indication section 

being provided on the housing and indicating an installation height and a floor area for 

installation in a room as stipulated in an international standard. 

[Claim 4] 

25 The air-conditioning apparatus of any one of claims 1 to 3, wherein the 

indication section has embossing or debossing indication or printing indication. 

[Claim 5] 
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The air-conditioning apparatus of any one of claims 1 to 4, wherein the 

indication section is a member having embossing or debossing indication or printing 

indication that is permanently or removably attached. 

5 [Claim 6] 

The air-conditioning apparatus of any one of claims 1 to 5, wherein the housing 

is configured to be installed on a wall, and the indication section is provided on a 

lower surface of the housing. 

10 [Claim 7] 

The air-conditioning apparatus of any one of claims 1 to 5, wherein the housing 

is configured to be hung from a ceiling, and the indication section is provided in the 

housing at a position that faces an air inlet that is open to a lower surface of the 

housing. 

15 

[Claim 8] 

The air-conditioning apparatus of any one of claims 1 to 5, wherein the housing 

is configured to be embedded in a ceiling, and the indication section is provided on a 

lower surface of an electronics box. 

20 

[Claim 9] 

The air-conditioning apparatus of any one of claims 1 to 6, wherein the housing 

is configured to be installed on a wall via an installation board, and the indication 

section is provided on the installation board. 

25 

[Claim 10] 

The air-conditioning apparatus of any one of claims 1 to 9, wherein the 

refrigerant is R32 (CH2F2, difluoromethane), which is HFC refrigerant, HFO-1234yf 

(CF3CF = CH2, tetrafluoropropene), or HFO-1234ze (CF3 - CH = CHF). 

30 
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