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DESCRIPTION 

BRANCH UNIT, REFRIGERATION DEVICE, AND METHOD FOR INSTALLING 

REFRIGERATION DEVICE 

 

TECHNICAL FIELD 5 

[0001] 

 The present disclosure relates to a branch-off unit, a refrigeration apparatus 

including the branch-off unit, and a method for installing the refrigeration apparatus. 

 

BACKGROUND ART 10 

[0002] 

 Patent Literature 1 discloses an air conditioner that is a type of a refrigeration 

apparatus.  This type of air conditioner includes an outdoor unit that is a heat source unit and 

an indoor unit that is a utilization-side unit.  This air conditioner includes a single outdoor 

unit and a plurality of indoor units connected to each other via a liquid-side connection pipe 15 

and a gas-side connection pipe.  The liquid-side connection pipe and the gas-side connection 

pipe are each provided with a branch-off header.  Each branch-off header has a single main 

stream passage port for connecting the outdoor unit and a plurality of branch stream passage 

ports for connecting the indoor units. 

 20 

CITATION LIST 

PATENT LITERATURE 

[0003] 

 Patent Literature 1: JP S63-226567 A 

 25 

SUMMARY OF INVENTION 

<Technical Problem> 

[0004] 

 The air conditioner according to Patent Literature 1 requires a liquid-side branch-off 

header and a gas-side branch-off header in order to connect the outdoor unit and the indoor 30 

units to each other.  However, analysis on the arrangement of the liquid-side branch-off 

header and the gas-side branch-off header has not been sufficient.  For example, the liquid-

side branch-off header and the gas-side branch-off header may be arranged individually.  

This, however, may complicate the work of installing the air conditioner. 
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[0005] 

 An object of the present disclosure is to simplify a work of installing a refrigeration 

apparatus including a heat source unit and a utilization-side unit. 

<Solution to Problem> 

[0006] 5 

 A first aspect of the present disclosure is directed to a branch-off unit provided to a 

liquid-side connection pipe (20) and a gas-side connection pipe (25) via which a heat source 

unit (11) of a refrigeration apparatus (10) is connected to utilization-side units (12a to 12f).  

The branch-off unit includes: a liquid-side header (50) provided to the liquid-side connection 

pipe (20), the liquid-side header (50) including a single liquid-side collecting port (52) for 10 

connection with a pipe (21) extending to the heat source unit (11) and liquid-side branch-off 

ports (54a to 54f) for connection with pipes (22a to 22f) extending to the utilization-side units 

(12a to 12f), the single liquid-side collecting port (52) communicating with all of the liquid-

side branch-off ports (54a to 54f); a gas-side header (60) provided to the gas-side connection 

pipe (25), the gas-side header (60) including a single gas-side collecting port (62) for 15 

connection with a pipe (26) extending to the heat source unit (11) and gas-side branch-off 

ports (64a to 64f) for connection with pipes (27a to 27f) extending to the utilization-side units 

(12a to 12f), the single gas-side collecting port (62) communicating with all of the gas-side 

branch-off ports (64a to 64f); and a casing (40) in which the liquid-side header (50) and the 

gas-side header (60) are stored, wherein the branch-off unit and the utilization-side units (12a 20 

to 12f) are installed indoors. 

[0007] 

 According to the first aspect, the liquid-side header (50) provided to the liquid-side 

connection pipe (20) and the gas-side header (60) provided to the gas-side connection pipe 

(25) are stored in the casing (40), thereby being unitized.  The branch-off unit (13) of this 25 

aspect, in which the liquid-side header (50) and the gas-side header (60) are unitized, as well 

as the utilization-side units (12a to 12f) of the refrigeration apparatus (10) are installed 

indoors.  This makes it possible to simplify the work of installing the refrigeration apparatus 

(10), as compared with the configuration in which the liquid-side header (50) and the gas-side 

header (60) are installed individually. 30 

[0008] 

 A second aspect of the present disclosure includes the features of the first aspect and 

is configured such that the liquid-side collecting port (52) and the gas-side collecting port 

(62) are exposed to an outside of the casing (40) through a first side face (41) of the casing 
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(40). 

[0009] 

 According to the second aspect, the liquid-side collecting port (52) of the liquid-side 

header (50) and the gas-side collecting port (62) of the gas-side header (60) are exposed to 

the outside of the casing (40) through the single side face (41) of the casing (40).  5 

Consequently, works of connecting, to the branch-off unit (13), the liquid-side pipe and the 

gas-side pipe extending from the heat source unit (11) to the branch-off unit (13) can be 

performed in the same direction relative to the casing (40).  Therefore, according to this 

aspect, it is possible to further simplify the work of installing the refrigeration apparatus (10). 

[0010] 10 

 A third aspect of the present disclosure includes the features of the second aspect and 

is configured such that all of the liquid-side branch-off ports (54a to 54f) and all of the gas-

side branch-off ports (64a to 64f) are exposed to the outside of the casing (40) through a 

second side face (42) of the casing (40). 

[0011] 15 

 According to the third aspect, all of the liquid-side branch-off ports (54a to 54f) of 

the liquid-side header (50) and all of the gas-side branch-off ports (64a to 64f) of the gas-side 

header (60) are exposed to the outside of the casing (40) through the single side face (42) of 

the casing (40).  Consequently, works of connecting, to the branch-off unit (13), the liquid-

side pipe and the gas-side pipe extending from the utilization-side units (12a to 12f) can be 20 

performed in the same direction relative to the casing (40).  Therefore, according to this 

aspect, it is possible to further simplify the work of installing the refrigeration apparatus (10). 

[0012] 

 In addition, according to the casing (40) of the third aspect, the liquid-side branch-

off ports (54a to 54f) and the gas-side branch-off ports (64a to 64f) are exposed to the outside 25 

of the casing (40) through another side face (42) that is not the side face (41) through which 

the liquid-side collecting port (52) and the gas-side collecting port (62) are exposed.  

Consequently, it is possible to readily secure a space where the pipe for connecting the heat 

source unit (11) to the branch-off unit (13) and the pipes for connecting the utilization-side 

units (12a to 12f) to the branch-off unit (13) are to be installed. 30 

[0013] 

 A fourth aspect of the present disclosure includes the features of the third aspect and 

is configured such that, of the liquid-side branch-off ports (54a to 54f) and the gas-side 

branch-off ports (64a to 64f), a liquid-side branch-off port and a gas-side branch-off port that 
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are paired and connected to a certain one of the utilization-side units (12a to 12f) are aligned 

in a top-bottom direction. 

[0014] 

 According to the fourth aspect, of the liquid-side branch-off ports (54a to 54f) and 

gas-side branch-off ports (64a to 64f), a liquid-side branch-off port and a gas-side branch-off 5 

port that are paired are aligned in the top-bottom direction.  This makes it possible to easily 

identify portions of the branch-off unit (13) to which the pipes extending from the utilization-

side units (12a to 12f) are to be connected.  Consequently, it is possible to further simplify 

the work of installing the refrigeration apparatus (10). 

[0015] 10 

 A fifth aspect of the present disclosure includes any one of the features of the first to 

fourth aspects and is configured such that the liquid-side header (50) includes a liquid-side 

collecting pipe (51) having a first end being closed and a second end functioning as the 

liquid-side collecting port (52) and liquid-side branch-off pipes (53a to 53f) protruding 

laterally from the liquid-side collecting pipe (51) and having tip ends functioning as the 15 

liquid-side branch-off ports (54a to 54f), the liquid-side branch-off pipes (53a to 53f) being 

arranged at a certain interval along an axial direction of the liquid-side collecting pipe (51), 

and the gas-side header (60) includes a gas-side collecting pipe (61) having a first end being 

closed and a second end functioning as the gas-side collecting port (62) and gas-side branch-

off pipes (63a to 63f) protruding laterally from the gas-side collecting pipe (61) and having 20 

tip ends functioning as the gas-side branch-off ports (64a to 64f), the gas-side branch-off 

pipes (63a to 63f) being arranged at a certain interval along an axial direction of the gas-side 

collecting pipe (61). 

[0016] 

 According to the fifth aspect, the single liquid-side collecting pipe (51) and the 25 

plurality of liquid-side branch-off pipes (53a to 53f) are provided to the liquid-side header 

(50).  The liquid-side branch-off pipes (53a to 53f) are arranged at a certain interval along 

the axial direction of the liquid-side collecting pipe (51).  In addition, according to this 

aspect, the single gas-side collecting pipe (61) and the plurality of gas-side branch-off pipes 

(63a to 63f) are provided to the gas-side header (60).  The gas-side branch-off pipes (63a to 30 

63f) are arranged at a certain interval along the axial direction of the gas-side collecting pipe 

(61). 

[0017] 

 A sixth aspect of the present disclosure includes the features of the fifth aspect and is 
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configured such that the liquid-side branch-off pipes (53a to 53f) of the liquid-side header 

(50) include liquid-side branch-off pipes having different diameters and larger-diameter ones 

(53a, 53b) of the liquid-side branch-off pipes are disposed closer to the liquid-side collecting 

port (52), and the gas-side branch-off pipes (63a to 63f) of the gas-side header (60) include 

gas-side branch-off pipes having different diameters and larger-diameter ones (63a, 63b) of 5 

the gas-side branch-off pipes are disposed closer to the gas-side collecting port (62). 

[0018] 

 According to the sixth aspect, the liquid-side branch-off pipes (53a to 53f) provided 

to the liquid-side header (50) include the liquid-side branch-off pipes (53a to 53f) having 

different diameters.  It should be noted that all of the liquid-side branch-off pipes (53a to 10 

53f) provided to the liquid-side header (50) do not necessarily have to be different in diameter.  

Alternatively, some of the liquid-side branch-off pipes (53a and 53b, 53c to 53f) may be 

identical in diameter.  In the liquid-side header (50), larger-diameter liquid-side branch-off 

pipes (53a, 53b) are disposed closer to the liquid-side collecting port (52).  Consequently, in 

a case where a refrigerant flows from the liquid-side collecting port (52) toward the liquid-15 

side branch-off ports (54a to 54f), a flow rate of the refrigerant flowing into liquid-side 

branch-off pipes closer to the liquid-side collecting port (52) (i.e., the liquid-side branch-off 

pipes (53a, 53b) having relatively large diameters) is secured. 

[0019] 

 In addition, according to the sixth aspect, the gas-side branch-off pipes (63a to 63f) 20 

provided to the gas-side header (60) include the gas-side branch-off pipes (63a to 63f) having 

different diameters.  It should be noted that all of the gas-side branch-off pipes (63a to 63f) 

provided to the gas-side header (60) do not necessarily have to be different in diameter.  

Alternatively, some (63a and 63b, 63c to 63f) of the gas-side branch-off pipes may be 

identical in diameter.  In the gas-side header (60), larger-diameter gas-side branch-off pipes 25 

(63a, 63b) are disposed closer to the gas-side collecting port (62).  Consequently, in a case 

where a refrigerant flows from the gas-side collecting port (62) toward the gas-side branch-

off ports (64a to 64f), a flow rate of the refrigerant flowing into gas-side branch-off pipes 

closer to the gas-side collecting port (62) (i.e., the gas-side branch-off pipes (63a, 63b) having 

relatively large diameters) is secured. 30 

[0020] 

 A seventh aspect of the present disclosure includes the features of any one of the 

first to sixth aspects and is configured such that the liquid-side header (50) includes a single 

mechanical pipe joint (56) for mechanically connecting the pipe (21) to the liquid-side 
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collecting port (52) and a plurality of flared pipe joints (57) for connecting the pipes (22a to 

22f) to the liquid-side branch-off ports (54a to 54f), and the gas-side header (60) includes a 

single mechanical pipe joint (66) for mechanically connecting the pipe (26) to the gas-side 

collecting port (62) and a plurality of flared pipe joints (67) for connecting the pipes (27a to 

27f) to the gas-side branch-off ports (64a to 64f). 5 

[0021] 

 According to the seventh aspect, the mechanical pipe joint (56) connects the pipe 

(21) to the liquid-side collecting port (52), and the flared pipe joints (57) connect the pipes 

(22a to 22f) to the liquid-side branch-off ports (54a to 54f).  In addition, according to this 

aspect, the mechanical pipe joint (66) connects the pipe (26) to the gas-side collecting port 10 

(62), and the flared pipe joints (67) connect the pipes (27a to 27f) to the gas-side branch-off 

ports (64a to 64f).  Consequently, it is possible to connect the pipes to the liquid-side header 

(50) and the gas-side header (60) without performing brazing, which involves use of flame. 

[0022] 

 An eighth aspect of the present disclosure includes the features of any one of the 15 

first to seventh aspects and is configured such that the casing (40) includes a coupling portion 

(44) that is designed to be coupled to a support member (96) fixed to a building (90) to hang 

the casing (40) at the support member (96). 

[0023] 

 According to the eighth aspect, the casing (40) is provided with the coupling portion 20 

(44).  By coupling the coupling portion (44) of the casing (40) to the support member (96) 

fixed to the building (90), the branch-off unit (13) according to this aspect is hung at the 

support member (96). 

[0024] 

 A ninth aspect of the present disclosure is directed to a refrigeration apparatus, and 25 

includes: a branch-off unit (13) according to any one of the first to eighth aspects; a heat 

source unit (11) installed outdoors and connected to the branch-off unit (13); and utilization-

side units (12a to 12f) installed indoors and connected to the branch-off unit (13). 

[0025] 

 According to the ninth aspect, the heat source unit (11), the utilization-side units 30 

(12a to 12f), and the branch-off unit (13) constitute the refrigeration apparatus (10). 

[0026] 

 A tenth aspect of the present disclosure is directed to a method for installing a 

refrigeration apparatus (10) to a building (90), the refrigeration apparatus (10) including a 
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branch-off unit (13) according to any one of the first to eighth aspects, a heat source unit (11), 

and utilization-side units (12a to 12f).  The method includes: an installation step of installing 

the heat source unit (11) outside the building (90) and installing the utilization-side units (12a 

to 12f) and the branch-off unit (13) inside the building (90); a first connecting step of 

connecting the heat source unit (11) and the branch-off unit (13) to each other via a liquid-5 

side trunk pipe (21) and a gas-side trunk pipe (26), the liquid-side trunk pipe (21) being made 

of a plurality of pipe members (31) connected to each other via a mechanical pipe joint (33), 

the gas-side trunk pipe (26) being made of a plurality of pipe members (32) connected to each 

other via a mechanical pipe joint (34); and a second connecting step of connecting the 

utilization-side units (12a to 12f) and the branch-off unit (13) to each other via liquid-side 10 

branch pipes (22a to 22f) and gas-side branch pipes (27a to 27f), each of the liquid-side 

branch pipes (22a to 22f) and the gas-side branch pipes (27a to 27f) being made of seamless 

pipes. 

[0027] 

 According to the tenth aspect, the method for installing the refrigeration apparatus 15 

(10) performs the installation step, the first connecting step, and the second connecting step.  

In the first connecting step and the second connecting step, brazing, which involves use of 

flame, is not performed.  That is, with the installation method according to this aspect, 

brazing, which involves use of flame, is not performed in the building (90) in which the 

refrigeration apparatus (10) is to be installed.  Consequently, it is possible to reduce the 20 

number of steps in the work of installing the refrigeration apparatus (10) in the building (90) 

and to improve the safety in the work of installing the refrigeration apparatus (10) in the 

building (90). 

 

BRIEF DESCRIPTION OF DRAWINGS 25 

[0028] 

 FIG. 1 is a schematic cross-sectional view of a building in which an air conditioner 

according to an embodiment is installed. 

 FIG. 2 is a piping system diagram illustrating a configuration of the air conditioner 

according to the embodiment. 30 

 FIG. 3 is a plan view of a branch-off unit according to the embodiment. 

 FIG. 4 is a front view of the branch-off unit according to the embodiment. 

 FIG. 5 is a left side view of the branch-off unit according to the embodiment. 

 FIG. 6 is a cross-sectional view of the branch-off unit taken along line VI-VI in FIG. 
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3. 

 FIG. 7 is a cross-sectional view of a mechanical pipe joint. 

 

DESCRIPTION OF EMBODIMENTS 

[0029] 5 

 The following will describe an air conditioner (10) according to an embodiment.  

The air conditioner (10) is a refrigeration apparatus configured to perform a vapor 

compression refrigeration cycle.  The air conditioner (10) conditions the air in an indoor 

space (94) (specifically, a room or a corridor). 

[0030] 10 

 -Air Conditioner- 

 The air conditioner (10) of the present embodiment includes a single outdoor unit 

(11), six indoor units (12a to 12f), and a single branch-off unit (13).  It should be noted that 

the numbers of outdoor units (11), indoor units (12a to 12f), and branch-off units (13) herein 

are described merely by way of example. 15 

[0031] 

 <Configuration of Air Conditioner> 

 As shown in FIG. 1, the outdoor unit (11), which is a heat source unit, is installed 

outside a building (90).  Although not illustrated, the outdoor unit (11) includes a 

compressor, an outdoor heat exchanger, an outdoor expansion valve, and an outdoor fan, for 20 

example. 

[0032] 

 The indoor units (12a to 12f), which are utilization-side units, are installed inside the 

building (90).  The indoor units (12a to 12f) according to the present embodiment are 

ceiling-mount type.  Although not illustrated, each of the indoor units (12a to 12f) includes 25 

an indoor heat exchanger, an indoor expansion valve, and an indoor fan, for example.  It 

should be noted that all of the indoor units (12a to 12f) do not necessarily have to be the 

ceiling-mount type.  Alternatively, part of the indoor units (12a to 12f) may be wall-mount 

type. 

[0033] 30 

 The branch-off unit (13) as well as the indoor units (12a to 12f) are installed inside 

the building (90).  As will be described in detail later, the branch-off unit (13) includes a 

liquid-side header (50), a gas-side header (60), and a casing (40) in which the liquid-side 

header (50) and the gas-side header (60) are stored.  The liquid-side header (50) is provided 
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with a single liquid-side collecting pipe (51) and six liquid-side branch-off pipes (53a to 53f), 

whereas the gas-side header (60) is provided with a single gas-side collecting pipe (61) and 

six gas-side branch-off pipes (63a to 63f). 

[0034] 

 As shown in FIG. 2, the air conditioner (10) includes a refrigerant circuit (15) 5 

created by connecting the outdoor unit (11), the branch-off unit (13), and the indoor units 

(12a to 12f) to each other via pipes.  The refrigerant circuit (15) circulates a refrigerant 

charged thereto, so as to perform a vapor compression refrigeration cycle. 

[0035] 

 In the refrigerant circuit (15), the outdoor unit (11) is connected to all of the indoor 10 

units (12a to 12f) via the branch-off unit (13).  The outdoor unit (11) is connected to the 

branch-off unit (13) via a liquid-side trunk pipe (21) and a gas-side trunk pipe (26).  The 

indoor units (12a to 12f) are connected to the branch-off unit (13) via liquid-side branch pipes 

(22a to 22f) and gas-side branch pipes (27a to 27f).  In the refrigerant circuit (15), six indoor 

units (12a to 12f) are arranged in parallel. 15 

[0036] 

 Specifically, the outdoor unit (11) is connected to a liquid-side collecting port (52) of 

the liquid-side header (50) via the liquid-side trunk pipe (21), and is connected to a gas-side 

collecting port (62) of the gas-side header (60) via the gas-side trunk pipe (26).  The first 

indoor unit (12a) is connected to the first liquid-side branch-off pipe (53a) of the liquid-side 20 

header (50) via the first liquid-side branch pipe (22a), and is connected to the first gas-side 

branch-off pipe (63a) of the gas-side header (60) via the first gas-side branch pipe (27a).  

The second indoor unit (12b) is connected to the second liquid-side branch-off pipe (53b) of 

the liquid-side header (50) via the second liquid-side branch pipe (22b), and is connected to 

the second gas-side branch-off pipe (63b) of the gas-side header (60) via the second gas-side 25 

branch pipe (27b).  The third indoor unit (12c) is connected to the third liquid-side branch-

off pipe (53c) of the liquid-side header (50) via the third liquid-side branch pipe (22c), and is 

connected to the third gas-side branch-off pipe (63c) of the gas-side header (60) via the third 

gas-side branch pipe (27c).  The fourth indoor unit (12d) is connected to the fourth liquid-

side branch-off pipe (53d) of the liquid-side header (50) via the forth liquid-side branch pipe 30 

(22d), and is connected to the fourth gas-side branch-off pipe (63d) of the gas-side header 

(60) via the fourth gas-side branch pipe (27d).  The fifth indoor unit (12e) is connected to 

the fifth liquid-side branch-off pipe (53e) of the liquid-side header (50) via the fifth liquid-

side branch pipe (22e), and is connected to the fifth gas-side branch-off pipe (63e) of the gas-
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side header (60) via the fifth gas-side branch pipe (27e).  The sixth indoor unit (12f) is 

connected to the sixth liquid-side branch-off pipe (53f) of the liquid-side header (50) via the 

sixth liquid-side branch pipe (22f), and is connected to the sixth gas-side branch-off pipe 

(63f) of the gas-side header (60) via the sixth gas-side branch pipe (27f). 

[0037] 5 

 In the air conditioner (10) of the present embodiment, the first indoor unit (12a) and 

the second indoor unit (12b) have greater rated capacities than those of the other indoor units 

(12c to 12f).  Accordingly, the first liquid-side branch pipe (22a) and the second liquid-side 

branch pipe (22b) are thicker than the other liquid-side branch pipes (22c to 22f), and the first 

gas-side branch pipe (27a) and the second gas-side branch pipe (27b) are thicker than the 10 

other gas-side branch pipes (27c to 27f).  That is, the first liquid-side branch pipe (22a) and 

the second liquid-side branch pipe (22b) are greater in outer diameter and inner diameter than 

the other liquid-side branch pipes (22c to 22f), and the first gas-side branch pipe (27a) and 

the second gas-side branch pipe (27b) are greater in outer diameter and inner diameter than 

the other gas-side branch pipes (27c to 27f). 15 

[0038] 

 The liquid-side trunk pipe (21), the liquid-side header (50) of the branch-off unit 

(13), and the first to sixth liquid-side branch-off pipes (53a to 53f) constitute a liquid-side 

connection pipe (20) via which the outdoor unit (11) and the indoor units (12a to 12f) are 

connected to each other.  Meanwhile, the gas-side trunk pipe (26), the gas-side header (60) 20 

of the branch-off unit (13), and the first to sixth gas-side branch-off pipes (63a to 63f) 

constitute a gas-side connection pipe (25) via which the outdoor unit (11) and the indoor units 

(12a to 12f) are connected to each other.  In the above-described manner, the branch-off unit 

(13) is provided to the liquid-side connection pipe (20) and the gas-side connection pipe (25) 

of the air conditioner (10). 25 

[0039] 

 <Operation of Air Conditioner> 

 The air conditioner (10) executes cooling operation for cooling the indoor space (94) 

and heating operation for heating the indoor space (94). 

[0040] 30 

 During cooling operation, the outdoor heat exchanger of the outdoor unit (11) 

functions as a condenser, and the indoor heat exchangers of the indoor units (12a to 12f) 

function as evaporators.  Specifically, the refrigerant condensed in the outdoor unit (11) 

enters the liquid-side header (50) of the branch-off unit (13) through the liquid-side trunk 
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pipe (21), and are then divided into the first to sixth liquid-side branch pipes (22f) so as to 

enter the indoor units (12a to 12f).  Thereafter, the flows of the refrigerant absorb heat of 

interior air in the indoor units (12a to 12f) so as to be evaporated.  The indoor units (12a to 

12f) cool the air sucked from the indoor space (94) with the refrigerant, and blow the air into 

the indoor space (94).  The flows of the refrigerant having entered the gas-side branch pipes 5 

(27a to 27f) from the indoor units (12a to 12f) enter the gas-side header (60) of the branch-off 

unit (13).  After being merged therein, the refrigerant enters the outdoor unit (11) through 

the gas-side trunk pipe (26). 

[0041] 

 During heating operation, the indoor heat exchangers of the indoor units (12a to 12f) 10 

function as condensers, and the outdoor heat exchanger of the outdoor unit (11) functions as 

an evaporator.  Specifically, the gas refrigerant having entered the gas-side trunk pipe (26) 

from the outdoor unit (11) enters the gas-side header (60) of the branch-off unit (13), and are 

then divided into the first to sixth gas-side branch pipes (27a to 27f) so as to enter the indoor 

units (12a to 12f).  Thereafter, the flows of the gas refrigerant emit heat to the interior air in 15 

the indoor units (12a to 12f) so as to be condensed.  The indoor units (12a to 12f) heat the 

air sucked from the indoor space (94) with the refrigerant, and blow the air into the indoor 

space (94).  The flows of the refrigerant having entered the liquid-side branch pipes (22a to 

22f) from the indoor units (12a to 12f) enter the liquid-side header (50) of the branch-off unit 

(13).  After being merged therein, the refrigerant enters the outdoor unit (11) through the 20 

liquid-side trunk pipe (21). 

[0042] 

 -Branch-Off Unit- 

 As described above, the branch-off unit (13) includes the liquid-side header (50), the 

gas-side header (60), and the casing (40) in which the liquid-side header (50) and the gas-side 25 

header (60) are stored.  The description here deals with a detailed configuration of the 

branch-off unit (13) with reference to FIGS. 3 to 7. 

[0043] 

 <Liquid-Side Header> 

 As shown in FIGS. 3 and 4, the liquid-side header (50) includes a single liquid-side 30 

collecting pipe (51) and six liquid-side branch-off pipes (53a to 53f).  The liquid-side header 

(50) is covered with a heat insulator (55).  It should be noted that the number of liquid-side 

branch-off pipes (53a to 53f) herein is described merely by way of example. 

[0044] 
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 The liquid-side collecting pipe (51) is a straight copper pipe having a first end that is 

closed.  The liquid-side collecting pipe (51) has a second end that is opened and that 

functions as the liquid-side collecting port (52).  To the second end of the liquid-side 

collecting pipe (51), a mechanical pipe joint (56) is attached.  The mechanical pipe joint 

(56) will be described later.  The liquid-side collecting pipe (51) is connected to the liquid-5 

side trunk pipe (21) via the mechanical pipe joint (56).  Namely, the liquid-side header (50) 

is configured such that the liquid-side collecting port (52) is connected to the liquid-side 

trunk pipe (21). 

[0045] 

 As shown in FIGS. 5 and 6, each of the liquid-side branch-off pipes (53a to 53f) is 10 

an L-shaped copper pipe having two ends that are opened.  Each of the liquid-side branch-

off pipes (53a to 53f) is thinner than the liquid-side collecting pipe (51).  Namely, each of 

the liquid-side branch-off pipes (53a to 53f) is smaller in outer diameter and inner diameter 

than the liquid-side collecting pipe (51).  The liquid-side branch-off pipes (53a to 53f) have 

first ends (base ends) being connected to the liquid-side collecting pipe (51) and second ends 15 

(tip ends) functioning as liquid-side branch-off ports (54a to 54f), respectively.  The liquid-

side branch-off pipes (53a to 53f) protrude from the liquid-side collecting pipe (51) laterally 

in the substantially same direction.  The liquid-side branch-off pipes (53a to 53f) are aligned 

in a single row at a substantially constant pitch along an axial direction of the liquid-side 

collecting pipe (51). 20 

[0046] 

 The tip end portions of the liquid-side branch-off pipes (53a to 53f) (i.e., ends of the 

liquid-side branch-off pipes closer to the liquid-side branch-off ports (54a to 54f)) are 

provided with flared pipe joints (57).  The flared pipe joints (57) are not shown in FIG. 4.  

The liquid-side branch-off pipes (53a to 53f) are connected to the liquid-side branch pipes 25 

(22a to 22f) via the flared pipe joints (57), respectively.  Specifically, the liquid-side header 

(50) is configured such that the first liquid-side branch-off port (54a) is connected to the first 

liquid-side branch pipe (22a), the second liquid-side branch-off port (54b) is connected to the 

second liquid-side branch pipe (22b), the third liquid-side branch-off port (54c) is connected 

to the third liquid-side branch pipe (22c), the fourth liquid-side branch-off port (54d) is 30 

connected to the fourth liquid-side branch pipe (22d), the fifth liquid-side branch-off port 

(54e) is connected to the fifth liquid-side branch pipe (22e), and the sixth liquid-side branch-

off port (54f) is connected to the sixth liquid-side branch pipe (22f). 

[0047] 
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 The liquid-side header (50) is provided with the first to sixth liquid-side branch-off 

pipes (53f) arranged in this order from the liquid-side collecting port (52) of the liquid-side 

collecting pipe (51) toward the closed end of the liquid-side collecting pipe (51).  In the 

liquid-side header (50), the first liquid-side branch-off pipe (53a) and the second liquid-side 

branch-off pipe (53b) positioned closer to the liquid-side collecting port (52) are thicker than 5 

the other liquid-side branch-off pipes (53c to 53f).  Namely, the first liquid-side branch-off 

pipe (53a) and the second liquid-side branch-off pipe (53b) are greater in outer diameter and 

inner diameter than the third to sixth liquid-side branch-off pipes (53c to 53f).  It should be 

noted that the first liquid-side branch-off pipe (53a) and the second liquid-side branch-off 

pipe (53b) are equal in outer diameter and inner diameter.  In addition, the third to sixth 10 

liquid-side branch-off pipes (53c to 53f) are equal in outer diameter and inner diameter. 

[0048] 

 As shown in FIG. 6, the liquid-side branch-off pipes (53a to 53f) communicate with 

the liquid-side collecting pipe (51).  Thus, in the liquid-side header (50), the single liquid-

side collecting port (52) communicates with all of the liquid-side branch-off ports (54a to 15 

54f). 

[0049] 

 <Gas-Side Header> 

 As shown in FIGS. 3 and 4, the gas-side header (60) includes the single gas-side 

collecting pipe (61) and the six gas-side branch-off pipes (63a to 63f).  The gas-side header 20 

(60) is covered with a heat insulator (65).  It should be noted that the number of gas-side 

branch-off pipes (63a to 63f) herein is described merely by way of example.  The number of 

gas-side branch-off pipes (63a to 63f) is equal to the number of the liquid-side branch-off 

pipes (53a to 53f) of the liquid-side header (50). 

[0050] 25 

 The gas-side collecting pipe (61) is a straight copper pipe having a first end that is 

closed.  The gas-side collecting pipe (61) is thicker than the liquid-side collecting pipe (51) 

of the liquid-side header (50).  Namely, the gas-side collecting pipe (61) is greater in outer 

diameter and inner diameter than the liquid-side collecting pipe (51).  The gas-side 

collecting pipe (61) has a second end that is opened and that functions as the gas-side 30 

collecting port (62).  To the second end of the gas-side collecting pipe (61), a mechanical 

pipe joint (66) is attached.  The mechanical pipe joint (66) will be described later.  The gas-

side collecting pipe (61) is connected to the gas-side trunk pipe (26) via the mechanical pipe 

joint (66).  Namely, the gas-side header (60) is configured such that the gas-side collecting 
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port (62) is connected to the gas-side trunk pipe (26). 

[0051] 

 The gas-side branch-off pipes (63a to 63f) are straight copper pipes having first and 

second ends that are opened.  Each of the gas-side branch-off pipes (63a to 63f) is thinner 

than the gas-side collecting pipe (61).  Namely, each of the gas-side branch-off pipes (63a to 5 

63f) is smaller in outer diameter and inner diameter than the gas-side collecting pipe (61).  

The gas-side branch-off pipes (63a to 63f) have first ends (base ends) being connected to the 

gas-side collecting pipe (61) and second ends (tip ends) functioning as gas-side branch-off 

ports (64a to 64f), respectively.  The gas-side branch-off pipes (63a to 63f) protrude from 

the gas-side collecting pipe (61) laterally in the substantially same direction.  As shown in 10 

FIGS. 3 and 4, the gas-side branch-off pipes (63a to 63f) are aligned in a single row at a 

substantially constant pitch along an axial direction of the gas-side collecting pipe (61). 

[0052] 

 The gas-side branch-off pipes (63a to 63f) have second ends provided with flared 

pipe joints (67), respectively.  The flared pipe joints (67) are not shown in FIG. 4.  The gas-15 

side branch-off pipes (63a to 63f) are connected to the gas-side branch pipes (27a to 27f) via 

the flared pipe joints (67), respectively.  Specifically, the gas-side header (60) is configured 

such that the first gas-side branch-off port (64a) is connected to the first gas-side branch pipe 

(27a), the second gas-side branch-off port (64b) is connected to the second gas-side branch 

pipe (27b), the third gas-side branch-off port (64c) is connected to the third gas-side branch 20 

pipe (27c), the fourth gas-side branch-off port (64d) is connected to the fourth gas-side 

branch pipe (27d), the fifth gas-side branch-off port (64e) is connected to the fifth gas-side 

branch pipe (27e), and the sixth gas-side branch-off port (64f) is connected to the sixth gas-

side branch pipe (27f). 

[0053] 25 

 The gas-side header (60) is provided with the first to sixth gas-side branch-off pipes 

(63a to 63f) arranged in this order from the gas-side collecting port (62) of the gas-side 

collecting pipe (61) toward the closed end of the gas-side collecting pipe (61).  In the gas-

side header (60), the first gas-side branch-off pipe (63a) and the second gas-side branch-off 

pipe (63b) positioned closer to the gas-side collecting port (62) are thicker than the other gas-30 

side branch-off pipes (63c to 63f).  Namely, the first gas-side branch-off pipe (63a) and the 

second gas-side branch-off pipe (63b) are greater in outer diameter and inner diameter than 

the third to sixth gas-side branch-off pipes (63c to 63f).  It should be noted that the first gas-

side branch-off pipe (63a) and the second gas-side branch-off pipe (63b) are equal in outer 
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diameter and inner diameter.  In addition, the third to sixth gas-side branch-off pipes (63c to 

63f) are equal in outer diameter and inner diameter. 

[0054] 

 As shown in FIG. 6, the gas-side branch-off pipes (63a to 63f) communicate with the 

gas-side collecting pipe (61).  Thus, in the gas-side header (60), the single gas-side 5 

collecting port (62) communicates with all of the gas-side branch-off ports (64a to 64f). 

[0055] 

 <Casing> 

 The casing (40) is a box-shape member made of a sheet metal.  The casing (40) is 

shaped in a rectangular parallelepiped.  The casing (40) has a width, a height, and a depth 10 

that are different from each other.  Of the width, height, and depth of the casing (40), the 

width is the longest and the height is the shortest. 

[0056] 

 As shown in FIG. 5, the casing (40) has a left side panel (41) having a large-

diameter hole (46) and a small-diameter hole (47).  The left side panel (41) constitutes a first 15 

side face of the casing (40).  The large-diameter hole (46) is a circular through-hole via 

which the gas-side collecting port (62) of the gas-side header (60) is exposed.  The large-

diameter hole (46) is positioned at a center portion of the left side panel (41) shown in FIG. 5.  

The small-diameter hole (47) is a circular through-hole via which the liquid-side collecting 

port (52) of the liquid-side header (50) is exposed.  The small-diameter hole (47) is smaller 20 

in diameter than the large-diameter hole (46).  In the left side panel (41) shown in FIG. 5, 

the small-diameter hole (47) is positioned diagonally to the upper left of the large-diameter 

hole (46). 

[0057] 

 As shown in FIG. 4, the casing (40) has a front face panel (42) having a front face 25 

hole (48).  The front face panel (42) constitutes a second side face of the casing (40).  The 

front face panel (42) is substantially orthogonal to the left side panel (41).  The front face 

hole (48) is a through-hole via which the liquid-side branch-off ports (54a to 54f) of the 

liquid-side header (50) and the gas-side branch-off ports (64a to 64f) of the gas-side header 

(60) are exposed.  The front face hole (48) is shaped in a rectangle extending along the 30 

lower side of the front face panel (42).  The front face hole (48) is positioned at a center 

portion of the lower side of the front face panel (42). 

[0058] 

 The casing (40) is provided with four hanger fittings (44).  The hanger fittings (44) 
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are coupling portions that are designed to be coupled to hanging bolts (96) for installing the 

casing (40).  The hanger fittings (44) are respectively disposed at the upper right corner and 

upper left corner of the front face panel (42) and the upper right corner and upper left corner 

of a rear face panel (43).  The hanger fittings (44) are plate-shaped members protruding 

laterally from the casing (40).  The hanger fittings (44) have tip end portions bent 5 

downwardly in the form of hooks.  The hanger fittings (44) have slits (45) through which 

the hanging bolts (96) are to be inserted.  Each slit (45) is positioned at the center in a width 

direction of its corresponding hanger fitting (44), and extends from the tip end toward the 

base end of the hanger fitting (44). 

[0059] 10 

 <Arrangement of Liquid-Side Header and Gas-Side Header> 

 As described above, in the branch-off unit (13), the liquid-side header (50) and the 

gas-side header (60) are stored in the casing (40).  The liquid-side header (50) and the gas-

side header (60) are fixed to the casing (40) with stays and/or the like (not shown). 

[0060] 15 

 In the casing (40), the liquid-side header (50) is installed such that the axial direction 

of the liquid-side collecting pipe (51) extends along a longitudinal direction (left-right 

direction in FIG. 4) of the casing (40) and the liquid-side branch-off pipes (53a to 53f) are 

positioned below the liquid-side collecting pipe (51).  The liquid-side collecting pipe (51) 

has an end being closer to the liquid-side collecting port (52) and extending through the 20 

small-diameter hole (47) of the casing (40) to be exposed to the outside of the casing (40).  

The liquid-side branch-off pipes (53a to 53f) have base-end portions extending in a top-

bottom direction to be connected to the liquid-side collecting pipe (51) and tip-end portions 

(i.e., portions closer to the liquid-side branch-off ports (54a to 54f)) extending laterally 

toward the front face panel (42) of the casing (40).  The liquid-side branch-off pipes (53a to 25 

53f) have ends being closer to the liquid-side branch-off ports (54a to 54f) and extending 

through the front face hole (48) of the casing (40) so as to be exposed to the outside of the 

casing (40). 

[0061] 

 In the casing (40), the gas-side header (60) is installed such that the axial direction of 30 

the gas-side collecting pipe (61) extends along the longitudinal direction (left-right direction 

in FIG. 4) of the casing (40) and the gas-side branch-off pipes (63a to 63f) extend laterally 

from the gas-side collecting pipe (61) toward the front face panel (42) of the casing (40).  

The gas-side collecting pipe (61) is positioned above the laterally extending portions of the 
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liquid-side branch-off pipes (53a to 53f).  The gas-side collecting pipe (61) has an end being 

closer to the gas-side collecting port (62) and extending through the large-diameter hole (46) 

of the casing (40) so as to be exposed to the outside of the casing (40).  The gas-side branch-

off pipes (63a to 63f) have ends being closer to the gas-side branch-off ports (64a to 64f) and 

extending through the front face hole (48) of the casing (40) so as to be exposed to the 5 

outside of the casing (40). 

[0062] 

 As illustrated in FIGS. 3 and 4, the gas-side branch-off pipes (63a to 63f) are 

positioned above their corresponding liquid-side branch-off pipes (53a to 53f).  To be more 

specific, the first gas-side branch-off pipe (63a) is positioned above the first liquid-side 10 

branch-off pipe (53a), the second gas-side branch-off pipe (63b) is positioned above the 

second liquid-side branch-off pipe (53b), the third gas-side branch-off pipe (63c) is 

positioned above the third liquid-side branch-off pipe (53c), the fourth gas-side branch-off 

pipe (63d) is positioned above the fourth liquid-side branch-off pipe (53d), the fifth gas-side 

branch-off pipe (63e) is positioned above the fifth liquid-side branch-off pipe (53e), and the 15 

sixth gas-side branch-off pipe (63f) is positioned above the sixth liquid-side branch-off pipe 

(53f).  Namely, in the branch-off unit (13), the liquid-side branch-off ports (54a to 54f) are 

aligned with their corresponding gas-side branch-off ports (64a to 64f) in the top-bottom 

direction. 

[0063] 20 

 <Mechanical Pipe Joint> 

 As described above, the liquid-side collecting pipe (51) of the liquid-side header 

(50) and the gas-side collecting pipe (61) of the gas-side header (60) respectively have the 

mechanical pipe joints (56, 66) attached thereto.  Each of the mechanical pipe joints (56, 66) 

is a pipe joint for mechanically connecting two pipes to each other.  The mechanical pipe 25 

joint (56) attached to the liquid-side collecting pipe (51) and the mechanical pipe joint (66) 

attached to the gas-side collecting pipe (61) are identical in structure.  It should be noted that 

the mechanical pipe joint (56) attached to the liquid-side collecting pipe (51) is smaller in 

diameter than the mechanical pipe joint (66) attached to the gas-side collecting pipe (61). 

[0064] 30 

 As illustrated in FIG. 7, the mechanical pipe joints (56, 66) include a single socket 

member (71), two nut members (74), and two ring members (77). 

[0065] 

 The socket member (71) is a tubular member having two ends where male threads 
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are formed.  The socket member (71) has an inner peripheral surface including an axially 

center portion where an annular projection (72) is formed.  The socket member (71) is 

provided with O-rings (73) for sealing a space between the inner peripheral surface of the 

socket member (71) and the pipe inserted into the socket member (71).  Two O-rings (73) 

are provided closer to a first end of the socket member (71), and two O-rings are provided 5 

closer to a second end of the socket member (71). 

[0066] 

 The nut members (74) are tubular members having first ends where female threads 

are formed.  The nut members (74) have seconds ends respectively provided with O-rings 

(75) for sealing a space between inner peripheral surfaces of the nut members (74) and the 10 

pipe inserted into the nut member (74).  The inner peripheral surfaces of the nut members 

(74) have tapered surfaces (76) defining diameters that increase toward the first ends of the 

nut members (74), where the female threads are formed. 

[0067] 

 Each of the ring members (77) is an annular member having a trapezoid cross-15 

section.  The ring members (77) have outer peripheral surfaces, which are tapered surfaces 

shaped along the tapered surfaces (76) of the nut members (74).  One ring member (77) is 

disposed inside each nut member (74) such that an end of the ring member (77) having a 

larger outer diameter and a smaller inner diameter faces the socket member (71).  Each ring 

member (77) is disposed such that the outer peripheral surface of the ring member (77) is in 20 

contact with the tapered surface (76) of its corresponding nut member (74). 

[0068] 

 Fastening the nut members (74) pushes the ring members (77), which are in contact 

with the tapered surfaces (76) of the nut members (74), toward the socket member (71).  

Consequently, corner portions of the ring members (77) penetrate into the pipe inserted into 25 

the socket member (71) and the nut members (74), so that the pipe inserted into the socket 

member (71) and the nut members (74) is coupled to the mechanical pipe joints (56, 66). 

[0069] 

 -Method for Installing Air Conditioner- 

 With reference to FIG. 1, the following will describe a method for installing the air 30 

conditioner (10) to the building (90). 

[0070] 

 In the installation method, an installation step is performed first.  In the installation 

step, the outdoor unit (11) is installed outside the building (90), and the indoor units (12a to 
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12f) and the branch-off unit (13) are installed inside the building (90). 

[0071] 

 In the installation step of the present embodiment, the outdoor unit (11) is installed 

on the ground.  The outdoor unit (11) may alternatively be installed on a roof floor of the 

building (90), for example. 5 

[0072] 

 In the installation step of the present embodiment, the indoor units (12a to 12f) and 

the branch-off unit (13) are installed in a roof space (95) created between a ceiling panel (93) 

and a framework (91).  The hanging bolts (96), which are support members, are attached to 

a ceiling slab (92), which is a part of the framework (91) of the building (90).  The hanging 10 

bolts (96) are bolts extending downward from the ceiling slab (92).  The indoor units (12a to 

12f) and the branch-off unit (13) are connected to the hanging bolts (96) so that the indoor 

units (12a to 12f) and the branch-off unit (13) are hung at the ceiling slab (92). 

[0073] 

 As described above, the casing (40) of the branch-off unit (13) has four hanger 15 

fittings (44) attached thereto.  The branch-off unit (13) is attached to the hanging bolts (96) 

in the following manner.  That is, the hanging bolts (96) are inserted through the slits (45) of 

the hanger fittings (44), and nuts are attached to the hanging bolts (96) to fix the hanger 

fittings (44) to the hanging bolts (96). 

[0074] 20 

 Next, in the installation method, a first connecting step and a second connecting step 

are performed.  By performing the first connecting step and the second connecting step, the 

outdoor unit (11), the branch-off unit (13), and the indoor units (12a to 12f) are connected to 

each other via pipes, so as to provide a refrigerant circuit (15).  One of the first connecting 

step and the second connecting step may be performed after completion of the other.  25 

Alternatively, the first connecting step and the second connecting step may be performed 

simultaneously in parallel. 

[0075] 

 In the first connecting step, the outdoor unit (11) and the branch-off unit (13) are 

connected to each other via the liquid-side trunk pipe (21) and the gas-side trunk pipe (26).  30 

The liquid-side trunk pipe (21) is connected to the liquid-side collecting pipe (51) of the 

liquid-side header (50) via the mechanical pipe joint (56).  The gas-side trunk pipe (26) is 

connected to the gas-side collecting pipe (61) of the gas-side header (60) via the mechanical 

pipe joint (66). 
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[0076] 

 The liquid-side trunk pipe (21) is made of a plurality of pipe members (31) 

connected to each other via the mechanical pipe joint (33), and the gas-side trunk pipe (26) is 

made of a plurality of pipe members (32) connected to each other via the mechanical pipe 

joint (34).  The pipe members (31), which constitute the liquid-side trunk pipe (21), and the 5 

pipe members (32), which constitute the gas-side trunk pipe (26), are made by braze-bonding 

of a plurality of parts that are so-called hard copper pipes.  These pipe members (31, 32) are 

manufactured in a factory or a workshop, and are carried to the building (90) where the air 

conditioner (10) is to be installed.  On the site where the air conditioner (10) is to be 

installed, the liquid-side trunk pipe (21) and the gas-side trunk pipe (26) are manufactured by 10 

connecting the pipe members (31, 32) via the mechanical pipe joints (33, 34).  The 

mechanical pipe joints (33, 34) used for connecting the pipe members (31, 32) are joints via 

which the pipe members (31, 32) are mechanically connected.  The mechanical pipe joints 

(33, 34) have identical structures to those of the mechanical pipe joints (55, 56) shown in FIG. 

7. 15 

[0077] 

 In the second connecting step, the branch-off unit (13) and the indoor units (12a to 

12f) are connected to each other via the liquid-side branch pipes (22a to 22f) and the gas-side 

branch pipes (27a to 27f).  The liquid-side branch pipes (22a to 22f) are connected to the 

liquid-side branch-off pipes (53a to 53f) of the liquid-side header (50) via the flared pipe 20 

joints (57), respectively.  The gas-side branch pipes (27a to 27f) are connected to the gas-

side branch-off pipe pipes (63a to 63f) of the gas-side header (60) via the flared pipe joints 

(67), respectively. 

[0078] 

 The liquid-side branch pipes (22a to 22f) and the gas-side branch pipes (27a to 27f) 25 

are seamless copper pipes made of so-called soft copper pipes.  The liquid-side branch pipes 

(22a to 22f) and the gas-side branch pipes (27a to 27f) are made by cutting, on a site where 

the air conditioner (10) is to be installed, a long copper pipe carried to the site in the form of a 

coiled package. 

[0079] 30 

 Thereafter, an evacuation step of discharging the air from the refrigerant circuit (15) 

and a leakage check step of checking the presence or absence of refrigerant leakage from the 

refrigerant circuit (15) are performed.  If it is confirmed there is no refrigerant leakage from 

the refrigerant circuit (15), test running of the air conditioner (10) is performed. 
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[0080] 

 -Effects of Embodiment- 

 The branch-off unit (13) of the air conditioner (10) according to the present 

embodiment is provided to the liquid-side connection pipe (20) and the gas-side connection 

pipe (25) via which the outdoor unit (11) is connected to the indoor units (12a to 12f).  The 5 

branch-off unit (13) includes: the liquid-side header (50) provided to the liquid-side 

connection pipe (20), the liquid-side header (50) including the single liquid-side collecting 

port (52) for connecting the outdoor unit (11) and the liquid-side branch-off ports (54a to 54f) 

for connecting the indoor units (12a to 12f), the single liquid-side collecting port (52) 

communicating with all of the liquid-side branch-off ports (54a to 54f); the gas-side header 10 

(60) provided to the gas-side connection pipe (25), the gas-side header (60) including the 

single gas-side collecting port (62) for connecting the outdoor unit (11) and the gas-side 

branch-off ports (64a to 64f) for connecting the indoor units (12a to 12f), the single gas-side 

collecting port (62) communicating with all of the gas-side branch-off ports (64a to 64f); and 

the casing (40) in which the liquid-side header (50) and the gas-side header (60) are stored, 15 

and the branch-off unit and the indoor units (12a to 12f) are installed indoors. 

[0081] 

 In the present embodiment, the liquid-side header (50) provided to the liquid-side 

connection pipe (20) and the gas-side header (60) provided to the gas-side connection pipe 

(25) are stored in the casing (40), thereby being unitized.  The branch-off unit (13) of the 20 

present embodiment in which the liquid-side header (50) and the gas-side header (60) are 

unitized and the indoor units (12a to 12f) of the air conditioner (10) are installed indoors.  

Consequently, it is possible to simplify the work of installing the air conditioner (10), as 

compared with the configuration in which the liquid-side header (50) and the gas-side header 

(60) are installed individually. 25 

[0082] 

 In the branch-off unit (13) of the present embodiment, the liquid-side collecting port 

(52) and the gas-side collecting port (62) are exposed to the outside of the casing (40) through 

circular holes (46, 47) of the left side panel (41) of the casing (40).  Consequently, works of 

connecting, to the branch-off unit (13), the liquid-side trunk pipe (21) and the gas-side trunk 30 

pipe (26) extending from the outdoor unit (11) can be performed in the same direction 

relative to the casing (40).  Therefore, according to the present embodiment, it is possible to 

further simplify the work of installing the air conditioner (10). 

[0083] 
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 In the branch-off unit (13) according to the present embodiment, all of the liquid-

side branch-off ports (54a to 54f) and all of the gas-side branch-off ports (64a to 64f) are 

exposed to the outside of the casing (40) through the front face hole (48) of the front face 

panel (42) of the casing (40).  Consequently, works of connecting, to the branch-off unit 

(13), the liquid-side branch pipes (22a to 22f) and the gas-side branch pipes (27a to 27f) 5 

extending from the indoor units (12a to 12f) can be performed in the same direction relative 

to the casing (40).  Therefore, according to the present embodiment, it is possible to further 

simplify the work of installing the air conditioner (10). 

[0084] 

 In addition, in the casing (40) of the branch-off unit (13) according to the present 10 

embodiment, the liquid-side branch-off ports (54a to 54f) and the gas-side branch-off ports 

(64a to 64f) are exposed to the outside of the casing (40) through the front face panel (42), 

rather than through the left side panel (41) through which the liquid-side collecting port (52) 

and the gas-side collecting port (62) are exposed.  Consequently, it is possible to readily 

secure a space where the liquid-side trunk pipe (21) and the gas-side trunk pipe (26) for 15 

connecting the outdoor unit (11) to the branch-off unit (13) and the liquid-side branch pipes 

(22a to 22f) and the gas-side branch pipes (27a to 27f) for connecting the indoor units (12a to 

12f) to the branch-off unit (13) are to be installed. 

[0085] 

 In the branch-off unit (13) according to the present embodiment, of the liquid-side 20 

branch-off ports (54a to 54f) and the gas-side branch-off ports (64a to 64f), a liquid-side 

branch-off port and a gas-side branch-off port that are paired and connected to a certain one 

of the indoor units (12a to 12f) are aligned in the top-bottom direction.  This makes it 

possible to easily identify portions of the branch-off unit (13) to which the liquid-side branch 

pipes (22a to 22f) and the gas-side branch pipes (27a to 27f) extending from the indoor units 25 

(12a to 12f) are to be connected.  Consequently, it is possible to further simplify the work of 

installing the air conditioner (10). 

[0086] 

 In the branch-off unit (13) according to the present embodiment, the liquid-side 

header (50) includes the liquid-side collecting pipe (51) having the first end being closed and 30 

the second end functioning as the liquid-side collecting port (52) and the liquid-side branch-

off pipes (53a to 53f) protruding laterally from the liquid-side collecting pipe (51) and having 

the tip ends functioning as the liquid-side branch-off ports (54a to 54f), the liquid-side 

branch-off pipes (53a to 53f) being arranged at a certain interval along the axial direction of 
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the liquid-side collecting pipe (51), whereas the gas-side header (60) includes the gas-side 

collecting pipe (61) having the first end being closed and the second end functioning as the 

gas-side collecting port (62) and the gas-side branch-off pipes (63a to 63f) protruding 

laterally from the gas-side collecting pipe (61) and having the tip ends functioning as the gas-

side branch-off ports (64a to 64f), the gas-side branch-off pipes (63a to 63f) being arranged at 5 

a certain interval along the axial direction of the gas-side collecting pipe (61). 

[0087] 

 In addition, in the branch-off unit (13) according to the present embodiment, the 

liquid-side branch-off pipes (53a to 53f) of the liquid-side header (50) include liquid-side 

branch-off pipes having different thicknesses, and thicker ones (53a, 53b) of the liquid-side 10 

branch-off pipes are disposed closer to the liquid-side collecting port (52).  Consequently, 

during cooling operation of the air conditioner (10) in which the refrigerant flows from the 

liquid-side collecting port (52) toward the liquid-side branch-off ports (54a to 54f), a flow 

rate of the refrigerant flowing into liquid-side branch-off pipes closer to the liquid-side 

collecting port (52) (i.e., relatively thick liquid-side branch-off pipes (53a, 53b)) is secured.  15 

Meanwhile, the gas-side branch-off pipes (63a to 63f) of the gas-side header (60) include gas-

side branch-off pipes having different thicknesses, and thicker ones (63a, 63b) of the gas-side 

branch-off pipes are disposed closer to the gas-side collecting port (62).  Consequently, 

during heating operation of the air conditioner (10) in which the refrigerant flows from the 

gas-side collecting port (62) toward the gas-side branch-off ports (64a to 64f), a flow rate of 20 

the refrigerant flowing into gas-side branch-off pipes closer to the gas-side collecting port 

(62) (i.e., relatively thick gas-side branch-off pipes (63a, 63b)) is secured. 

[0088] 

 In the branch-off unit (13) according to the present embodiment, the liquid-side 

header (50) includes the single mechanical pipe joint (56) for mechanically connecting the 25 

liquid-side trunk pipe (21) to the liquid-side collecting port (52) and the plurality of flared 

pipe joints (57) for connecting the liquid-side branch pipes (22a to 22f) to the liquid-side 

branch-off ports (54a to 54f), and the gas-side header (60) includes the single mechanical 

pipe joint (66) for mechanically connecting the gas-side trunk pipe (26) to the gas-side 

collecting port (62) and the plurality of flared pipe joints (67) for connecting the gas-side 30 

branch pipes (27a to 27f) to the gas-side branch-off ports (64a to 64f).  Consequently, it is 

possible to connect the liquid-side trunk pipe (21), the gas-side trunk pipe (26), the liquid-

side branch pipes (22a to 22f), and the gas-side branch pipes (27a to 27f) to the liquid-side 

header (50) and the gas-side header (60) without performing brazing, which involves use of 



 

 24 

flame. 

[0089] 

 In addition, the casing (40) of the branch-off unit (13) according to the present 

embodiment includes the hanger fitting (44) that is designed to be coupled to the hanging bolt 

(96) fixed to the building (90) to hang the casing (40) at the hanging bolt (96).  By coupling 5 

the hanger fitting (44) of the casing (40) to the hanging bolt (96) fixed to the building (90), 

the branch-off unit (13) of the present embodiment is hung at the hanging bolt (96).  

Consequently, it is possible to simplify the work of installing the branch-off unit (13) inside 

the building (90). 

[0090] 10 

 The method for installing the air conditioner (10) of the present embodiment to the 

building (90) performs the installation step, the first connecting step, and the second 

connecting step.  In the installation step, the outdoor unit (11) is installed outside the 

building (90), and the indoor units (12a to 12f) and the branch-off unit (13) are installed 

inside the building (90).  In the first connecting step, the outdoor unit (11) and the branch-15 

off unit (13) are connected to each other via the liquid-side trunk pipe (21) and the gas-side 

trunk pipe (26), the liquid-side trunk pipe (21) being made of the pipe members (31) 

connected to each other via the mechanical pipe joint (33), the gas-side trunk pipe (26) being 

made of the pipe members (32) connected to each other via the mechanical pipe joint (34).  

In the second connecting step, the indoor units (12a to 12f) and the branch-off unit (13) are 20 

connected to each other via the liquid-side branch pipes (22a to 22f) and the gas-side branch 

pipes (27a to 27f), each of the liquid-side branch pipes (22a to 22f) and the gas-side branch 

pipes (27a to 27f) being made of seamless copper pipes. 

[0091] 

 In the first connecting step and the second connecting step, brazing, which involves 25 

use of flame, is not performed.  That is, with this installation method, brazing, which 

involves use of flame, is not performed in the building (90) in which the air conditioner (10) 

is to be installed.  Consequently, it is possible to reduce the number of steps in the work of 

installing the air conditioner (10) in the building (90) and to improve the safety in the work of 

installing the air conditioner (10) in the building (90).  In addition, this method makes it 30 

possible to install the air conditioner (10) even to a building in use or a building where any 

work with flame is prohibited, such as a convenience store in a gas station. 

[0092] 

 -Modifications- 
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 An air conditioner (10) of the present embodiment may include a plurality of 

branch-off units (13).  In this case, in a refrigerant circuit (15), the branch-off units (13) are 

connected in parallel, and are connected to indoor units. 

[0093] 

 An air conditioner (10) of the present embodiment may include a plurality of 5 

outdoor units (11).  In this case, in a refrigerant circuit (15), the outdoor units (11) are 

connected in parallel. 

[0094] 

 In an air conditioner (10) of the present embodiment, all branch-off pipes (53a to 53f, 

63a to 63f) in a branch-off unit (13) do not necessarily have to be connected to indoor units 10 

(12a to 12f).  Alternatively, only part of the branch-off pipes may be connected to the indoor 

units.  In this case, the branch-off pipes that are not connected to the indoor units are sealed 

with blanking covers, for example. 

[0095] 

 The foregoing description concerns the embodiments and modifications, and it will 15 

be understood that numerous variations may be made without departing from the gist and 

scope of the appended claims.  The foregoing embodiments and modifications may be 

combined with one another or features thereof may be replaced with one another, as long as it 

does not impair the features of the present disclosure. 

 20 

INDUSTRIAL APPLICABILITY 

[0096] 

 As described above, the present disclosure is useful for a branch-off unit (13), a 

refrigeration apparatus including the branch-off unit (13), and a method for installing the 

refrigeration apparatus. 25 

 

REFERENCE SIGNS LIST 

[0097] 

10 Air conditioner (refrigeration apparatus) 

11 Outdoor unit (heat source unit) 30 

12a to 12f First to sixth indoor units (utilization-side units) 

13 Branch-off unit 

20 Liquid-side connection pipe 

21 Liquid-side trunk pipe 
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22a to 22f First to sixth liquid-side branch pipes 

25 Gas-side connection pipe 

26 Gas-side trunk pipe 

27a to 27f First to sixth gas-side branch pipes 

31, 32 Pipe member 5 

33, 34 Mechanical pipe joint 

40 Casing 

41 Left side panel (first side face) 

42 Front face panel (second side face) 

44 Hanger fitting (coupling portion) 10 

50 Liquid-side header 

51 Liquid-side collecting pipe 

52 Liquid-side collecting port 

53a to 53f First to sixth liquid-side branch-off pipes 

54a to 54f First to sixth liquid-side branch-off ports 15 

56 Mechanical pipe joint 

57 Flared pipe joint 

60 Gas-side header 

61 Gas-side collecting pipe 

62 Gas-side collecting port 20 

63a to 63f First to sixth gas-side branch-off pipes 

64a to 64f First to sixth gas-side branch-off ports 

66 Mechanical pipe joint 

67 Flared pipe joint 

90 Building 25 

96 Hanging bolt (support member) 
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CLAIMS 

 

1.  A method for installing a refrigeration apparatus (10) to a building (90), the refrigeration 

apparatus (10) including a heat source unit (11), utilization-side units (12a to 12f), and a branch-5 

off unit (13) that is provided to a liquid-side connection pipe (20) and a gas-side connection 

pipe (25) via which the heat source unit (11) is connected to the utilization-side units (12a to 

12f),  

the branch-off unit (13) including  

a liquid-side header (50) provided to the liquid-side connection pipe (20), the 10 

liquid-side header (50) including a single liquid-side collecting port (52) for connection with a 

pipe (21) extending to the heat source unit (11) and liquid-side branch-off ports (54a to 54f) for 

connection with pipes (22a to 22f) extending to the utilization-side units (12a to 12f), the single 

liquid-side collecting port (52) communicating with all of the liquid-side branch-off ports (54a 

to 54f),  15 

a gas-side header (60) provided to the gas-side connection pipe (25), the gas-

side header (60) including a single gas-side collecting port (62) for connection with a pipe (26) 

extending to the heat source unit (11) and gas-side branch-off ports (64a to 64f) for connection 

with pipes (27a to 27f) extending to the utilization-side units (12a to 12f), the single gas-side 

collecting port (62) communicating with all of the gas-side branch-off ports (64a to 64f), and  20 

a casing (40) in which the liquid-side header (50) and the gas-side header (60) 

are stored, the method comprising: 

 an installation step of installing the heat source unit (11) outside the building (90) and 

installing the utilization-side units (12a to 12f) and the branch-off unit (13) inside the building 

(90); 25 

 a first connecting step of connecting the heat source unit (11) and the branch-off unit 

(13) to each other via a liquid-side trunk pipe (21) and a gas-side trunk pipe (26), the liquid-

side trunk pipe (21) being made of a plurality of pipe members (31) connected to each other 

via a mechanical pipe joint (33), the gas-side trunk pipe (26) being made of a plurality of pipe 

members (32) connected to each other via a mechanical pipe joint (34); and 30 

 a second connecting step of connecting the utilization-side units (12a to 12f) and the 

branch-off unit (13) to each other via liquid-side branch pipes (22a to 22f) and gas-side branch 

pipes (27a to 27f), each of the liquid-side branch pipes (22a to 22f) and the gas-side branch 

pipes (27a to 27f) being made of seamless pipes. 



28 

 

 

2.  The method according to claim 1, further comprising a branch pipe manufacturing step of 

manufacturing the liquid-side branch pipes (22a to 22f) and the gas-side branch pipes (27a to 

27f) by cutting, on a site where the refrigeration apparatus (10) is to be installed, a long copper 

pipe carried to the site in a form of a coiled package, each of the liquid-side branch pipes (22a 5 

to 22f) and the gas-side branch pipes (27a to 27f) being made of seamless pipes, wherein 

 in the second connecting step, the utilization-side units (12a to 12f) and the branch-

off unit (13) are connected to each other via the liquid-side branch pipes (22a to 22f) and the 

gas-side branch pipes (27a to 27f) manufactured in the branch pipe manufacturing step. 

 10 

3.  The method according to claim 1 or 2, wherein 

 the branch-off unit (13) is configured such that the liquid-side branch-off ports (54a 

to 54f) and the gas-side branch-off ports (64a to 64f) are respectively provided with flared pipe 

joints (57, 67), and 

 in the second connecting step, the liquid-side branch pipes (22a to 22f) are connected 15 

to the liquid-side branch-off ports (54a to 54f) via the flared pipe joints (57), respectively, and 

the gas-side branch pipes (27a to 27f) are connected to the gas-side branch-off ports (64a to 

64f) via the flared pipe joints (67), respectively. 

 

4.  The method according to any one of claims 1 to 3, wherein the pipe members (31, 32), 20 

which constitute the liquid-side trunk pipe (21) and the gas-side trunk pipe (26) used in the first 

connecting step, are made by braze-bonding of a plurality of parts, and the pipe members (31, 

32) manufactured in a factory or a workshop are carried into the building (90) where the 

refrigeration apparatus (10) is to be installed. 


