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(57)  To further promote the mutual integration be-
tween individual constituting parts of a refrigerant dis-
tributor so that collision sounds between the parts are
prevented from being generated. An orifice member
(10A) is firmly fixed to and unified with a fine particle
conversion means (12A) of a refrigerant distributor (4A),

FIG. 1

Refrigerant distributor and air conditioner using the same

and the orifice member (10A) unified with the fine parti-
cle conversion means (12A) is firmly fixed to and unified
with a distributor refrigerant-pipe (7a). With this arrange-
ment, individual parts constituting the refrigerant distrib-
utor (4A) are solidly unified at a plurality of steps taken
toward a complete unit of the distributor.
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Description

[0001] The present invention relates to a refrigerant
distributor and an air conditioner using the same.
[0002] Fig. 5 is a schematic block diagram showing a
common refrigerant circuit of an air conditioner of the
kind disclosed, for example, in the Japanese Patent
Laid-Open Publication No. Hei. 10-253196. In the figure,
reference numeral 1 denotes a compressor, 2 an out-
door heat exchanger (condenser), 3 a pressure reduc-
tion capillary tube (pressure reduction device), 4 a re-
frigerant distributor, 5 an indoor heat exchanger (evap-
orator), 6 an accumulator, and 7 refrigerant pipes. The
refrigerant circuit is constituted by connecting, one by
one with the refrigerant pipes 7, the compressor 1, the
outdoor heat exchanger 2, the pressure reduction cap-
illary tube 3, the refrigerant distributor 4, the indoor heat
exchanger 5, and the accumulator 6.

[0003] Fig. 6 is a side cross-sectional view of a con-
ventional refrigerant distributor of an air conditioner. In
the figure, reference numeral 7a denotes a distributor
refrigerant-pipe and 8 denotes a refrigerant-distributor
main body having distributor holes and a gas-liquid mix-
ing chamber 9. Reference numeral 10 denotes an orifice
member having a conical orifice 10a with a cross-sec-
tional area gradually reducing toward an end of the ori-
fice so as to increase of a contracted refrigerant flow
through the orifice. A flat-plate orifice 11 is arranged at
an end of the orifice member on the side of the gas-liquid
mixing chamber 9. The distributor refrigerant-pipe 7a is
inserted into a bore of the refrigerant-distributor main
body 8, and the orifice member 10 and the flat-plate or-
ifice 11 are sandwiched and fixed between an end face
of the distributor refrigerant-pipe 7a and a stepped por-
tion of the bore of the refrigerant-distributor main body
8. Reference numeral 12 denotes a fine particle conver-
sion mean having a large number of holes, which divides
the gas-liquid mixing chamber 9 into a first gas-liquid
mixing chamber 9a and a second gas-liquid mixing
chamber 9b, and is formed, for example, of a cage-
formed steel net. Reference numeral 13 denotes a plu-
rality of distribution holes formed in the refrigerant-dis-
tributor main body 8 and connected to the second gas-
liquid mixing chamber 9b. Reference numeral 14 de-
notes a distribution pipe inserted into a distribution hole
13.

[0004] Next, operation of a conventional air condition-
er will be described below. A gaseous refrigerant with
high temperature and high pressure compressed and
discharged by the compressor 1 is condensed through
the exchange of heat with the outdoor air to turn into a
liquid refrigerant with high pressure, while passing
through the outdoor heat exchanger 2. Next, the refrig-
erant is rapidly reduced in pressure and expanded to
turn into a gas-liquid two-phase refrigerant with low
pressure while the refrigerant passes through the pres-
sure reduction capillary tube 3. The refrigerant is then
distributed by the refrigerant distributor 4 and the distri-
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bution pipe 14 and sent to respective refrigerant flow
passages of the indoor heat exchanger 5. The gas-liquid
two-phase refrigerant evaporates through the exchange
of heat with the indoor air to turn into a gaseous refrig-
erant with low pressure. The gaseous refrigerant with
low pressure flows through the accumulator 6, and is
sucked by the compressor 1. Then, the refrigerant is
again compressed and discharged, thereby the same
operation is repeated in this refrigerant flow passage.
[0005] In the refrigerant distributor 4 arranged in the
refrigerant flow passage, the low pressure gas-liquid
two phase refrigerant first passes through the distributor
refrigerant-pipe 7a, and its flow is contracted by the con-
ical orifice 10a and then discharged into the gas-liquid
mixing portion 9 to uniformly mix the gaseous portion
and liquid portion of the gas-liquid two-phase refriger-
ant, so that the gas-liquid two-phase refrigerant is made
homogeneous. The refrigerant is then led to the distri-
bution pipe 14 to be equally distributed.

[0006] The conical orifice 10a gradually increases
flow speed of the gas-liquid two-phase refrigerant so
that rapid pressure drop of the refrigerant is prevented.
Further, through the flat-plate orifice 11 arranged at the
outlet of the conical orifice 10a, the gas-liquid two-phase
refrigerant is discharged into the first gas-liquid mixing
chamber 9a, so that its flow speed becomes a maximum
value, and the difference in flow speed between the gas-
eous portion and liquid portion of the gas-liquid two-
phase refrigerant becomes a minimum value. The gas-
eous and liquid portions of the refrigerant are diffused
and mixed, there. After that, the liquid portion of the re-
frigerant is made finer in size by the steel net 12 as the
fine particle conversion means, and the finer refrigerant
liquid for distribution is distributed from the second gas-
liquid mixing chamber 9b to each of the distribution
holes 13.

[0007] The conventional refrigerant distributor of an
air conditioner is, as described above, basically consti-
tuted by a plurality of parts including the distributor re-
frigerant-pipe 7a, the refrigerant-distributor main body
8, the conical orifice 10a, the flat plate orifice 11, and the
steel net 12 that are not unified together. Therefore, a
problem has occurred, where individual parts become
loose and collision sounds are generated between them
while the refrigerant flows.

[0008] Besides the above-mentioned example of a
conventional refrigerant distributor, other techniques
are disclosed by, for example, Japanese Patent Laid-
Open Publication Nos. Hei. 9-138036 and 2001-194028
in which a steel net as a fine particle conversion means
is fitted under pressure into a pipe, an orifice is directly
formed in a pipe or a refrigerant distributor is unified with
a portion into which a steel net is fitted. However, in such
disclosures, there are no proposals to fit a steel net in-
tegrally and securely in a distributor. Therefore, the re-
frigerant distributors in such disclosures have the same
problem as the above-described example that the steel
net becomes loose and generates collision sounds
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while the refrigerant flows.

[0009] An object of the invention is to further promote
the fixing and unifying of parts constituting a refrigerant
distributor to prevent generation of collision sounds be-
tween the parts while a refrigerant flows.

[0010] The refrigerant distributor according to the in-
vention is constituted as described below. As set forth
in claim 1, a refrigerant distributor arranged between a
pressure reduction device and an evaporator in a refrig-
erant circuit, comprises; a distributor refrigerant-pipe,
an orifice member which is received in the distributor
refrigerant-pipe and has an orifice for increasing flow
speed of refrigerant introduced from the distributor re-
frigerant-pipe, a fine particle conversion means for con-
verting liquid droplets included in the refrigerant having
the flow speed increased by the orifice, into finer parti-
cles, and a refrigerant-distributor main body which is ex-
ternally fitted on the refrigerant pipe and has distribution
holes for distributing the refrigerant including the liquid
droplets converted into finer particles by the fine particle
conversion means, that are arranged in order in a flow
direction of the refrigerant. In this constitution, the orifice
member is firmly fixed to and unified with the fine particle
conversion means, and the orifice member unified with
the fine particle conversion means is firmly fixed to and
unified with the distributor refrigerant-pipe.

[0011] In the refrigerant distributor, as set forth in
claim 2, the orifice member has at its one end a short
outer tube in a monolithic structure, the orifice is formed
as a conical orifice having a cross-sectional area grad-
ually reducing toward an end of the orifice so that a
speed of a contracted refrigerant flow through the orifice
is increased, the fine particle conversion means is con-
stituted by a cage-formed member having a large
number of holes, the orifice member is firmly fixed to
and unified with the fine particle conversion means in
such a manner that an edge portion of the fine particle
conversion means is sandwiched between the inner pe-
riphery of the short outer tube and the outer periphery
of an inner tube constituted by a main body of the orifice
member. The orifice member unified with the fine parti-
cle conversion means is firmly fixed to and unified with
the distributor refrigerant-pipe by swaging an edge of
the distributor refrigerant-pipe from outside with the
short outer tube of the orifice member.

[0012] Further, as set forth in claim 3, annular projec-
tion portions are provided on the inner periphery of the
short outer tube and the outer periphery of the inner tube
of the orifice member, to be arranged at positions sep-
arated from one another in an axial direction of the
tubes, so that the edge portion of the fine particle con-
version means is sandwiched by the annular projection
portions in a labyrinth form, and fixed to the orifice mem-
ber firmly.

[0013] Further, an air conditioner using the refrigerant
distributor of the present invention is constituted as de-
scribed below. That is, as set forth in claim 4, in an air
conditioner having a refrigerant distributor arranged be-
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tween a pressure reduction device and an evaporator
in a refrigerant circuit comprising a compressor, a con-
denser, the pressure reduction device, and the evapo-
rator that are connected by refrigerant pipes, the refrig-
erant distributor is constituted by a distributor refriger-
ant-pipe connected with the refrigerant-pipe, an orifice
member which is received in the distributor refrigerant-
pipe and has an orifice for increasing flow speed of re-
frigerantintroduced from the distributor refrigerant-pipe,
a fine particle conversion means for converting liquid
droplets included in the refrigerant having the flow
speed increased by the orifice into finer particles, and a
refrigerant-distributor main body which is externally fit-
ted onto the distributor refrigerant-pipe and has distri-
bution holes for distributing the refrigerant including the
liquid droplets converted into finer particles by the fine
particle conversion means. Further, the orifice member
is firmly fixed to and unified with the fine particle conver-
sion means, and the orifice member unified with the fine
particle conversion means is firmly fixed to and unified
with the distributor refrigerant-pipe.

[0014] Further, in an air conditioner using the refrig-
erant distributor, as set forth in claim 5, the orifice mem-
ber has at its one end a short outer tube in a monolithic
structure, the orifice is formed as a conical orifice with
a cross-sectional area gradually reducing toward an end
of the orifice so that a speed of a contracted refrigerant
flow through the orifice is increased, the fine particle
conversion means is constituted by a cage-formed
member having a large number of holes, the orifice
member is firmly fixed to and unified with the fine particle
conversion means in such a manner that an edge por-
tion of the fine particle conversion means is sandwiched
between the inner periphery of the short outer tube and
the outer periphery of an inner tube constituted by a
main body of the orifice member. Further, the orifice
member unified with the fine particle conversion means
is fixed to and unified with the distributor refrigerant-pipe
by swaging an edge of the distributor refrigerant-pipe
from the outside with the outer tube of the orifice mem-
ber.

[0015] Further, as set forth in claim 6, annular projec-
tion portions are provided on the inner periphery of the
short outer tube and the outer periphery of the inner tube
of the orifice member to be arranged at positions sepa-
rated from one another in an axial direction of the pipe.
The edge portion of the fine particle conversion means
is sandwiched by the annular projection portions in a
labyrinth form and fixed to the orifice member firmly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]
Fig. 1 is a side cross-sectional view of a refrigerant
distributor assembly according to a first embodi-

ment of the invention.
Fig. 2 is an explanatory drawing showing assem-
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bling procedures of parts constituting the refrigerant
distributor according to the first embodiment of the
invention.

Fig. 3 is an explanatory drawing showing assem-
bling procedures of parts constituting the refrigerant
distributor according to the first embodiment of the
invention.

Fig. 4 is an explanatory drawing showing the rela-
tionship between an orifice member and a fine par-
ticle conversion means which are essential ele-
ments of a refrigerant distributor, according to a sec-
ond embodiment of the invention.

Fig. 5 is a schematic block diagram showing a com-
mon refrigerant circuit of an air conditioner.

Fig. 6 is a side cross-sectional view of a conven-
tional refrigerant distributor of an air conditioner.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiment 1

[0017] The present invention will be described below
referring to embodiments illustrated in the figures. Fig.
1 is a side cross-sectional view of a refrigerant distribu-
tor assembling according to a first embodiment of the
invention, and Figs. 2 and 3 are explanatory drawings
illustrating assembling procedures of parts constituting
the refrigerant distributor. Parts in the figures that cor-
respond to those in the example described above of a
conventional refrigerant distributor are denoted by the
same reference numerals.

[0018] In Fig. 1, reference numeral 4A denotes a re-
frigerant distributor, 7A a refrigerant pipe, 7a a distribu-
tor refrigerant-pipe, 8A a refrigerant-distributor main
body which is externally fitted onto the refrigerant pipe
7A and has a bore and distribution holes. A step portion
8a is arranged in the bore of the main body at a position
halfway in an axial direction along the bore, and a gas-
liquid mixing chamber 9 is formed at the deepest portion
of the bore. Reference numeral 10A denotes an orifice
member having a flange portion 10b at the outer periph-
ery of its base end and formed as a conical orifice 10a
with its inside cross-sectional area gradually reducing
toward the end of the orifice so that speed of a refriger-
ant flow contracted by the orifice is increased. The
flange portion 10b of the orifice member 10A is bent at
its outer periphery side, toward a main body of the orifice
member to form a short outer tube 10c. An edge portion
12a (Fig. 2) of a cage-formed steel net 12A as a fine
particle conversion means which is provided with a large
number of holes for dividing the gas-liquid mixing cham-
ber 9 into a first gas-liquid mixing chamber 9a and a sec-
ond a gas-liquid mixing chamber 9b, is sandwiched be-
tween the inner periphery of the short outer tube 10c
and the outer periphery of an inner tube constituted by
the main body of the orifice member and is firmly fixed
to the orifice member 10A. Further, the distributor refrig-
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erant-pipe 7a is swaged, from the outside, at its end at
a swage portion 7b together with the end of the outer
tube 10c. Thus, the orifice member 10A, the steel net
12A, and the distributor refrigerant-pipe 7a are solidly
fixed to each other and unified together. The assembly
of the orifice member 10A, the steel net 12A, and the
distributor refrigerant-pipe 7a that are solidly fixed to
each other and unified together is further solidly fixed to
the refrigerant-distributor main body 8A in such a man-
ner that the swage portion 7b contacts with the step por-
tion 8a in the bore of the refrigerant-distributor main
body 8A, and the refrigerant-distributor main body 8A
and the distributor refrigerant-pipe 7a are connected by
welding 15. Reference numeral 13 denotes a plurality
of distribution holes formed in the refrigerant-distributor
main body 8A and connected through to the second gas-
liquid mixing chamber 9b. Reference numeral 14 de-
notes a distribution pipe inserted into a distribution hole
13.

[0019] Incidentally, the constitution and operation of
a refrigerant circuit in an air conditioner using the refrig-
erant distributor 4A according to the invention are basi-
cally the same as those of the conventional example de-
scribed above (Fig. 5), and the description thereof is
omitted.

[0020] Next, assembling procedures of the parts con-
stituting the refrigerant distributor according to the em-
bodiment will be described below referring to Figs. 1 to
3. As shown in Fig. 2, the main body of the orifice mem-
ber 10A is first inserted into the cage-formed steel net
12A. Then, the flange portion 10b of the orifice member
10A is bent to form the outer tube 10c. Also at the same
time, the edge portion 12a of the steel net 12A is sand-
wiched between the outer tube 10c and the inner tube
that is formed as a part of the main body of the orifice
member 10A so that a first unified part comprising the
orifice member 10A and the steel net 12A firmly fixed
thereto is formed.

[0021] Then, as shown in Fig. 3, the first unified part
described above is inserted into the distributor refriger-
ant-pipe 7a from the side of the flange 10b, and an end
side of the distributor refrigerant-pipe 7a is swaged at
the swage portion 7b, to form a second unified part com-
prising the first unified part and the distributor refriger-
ant-pipe 7a firmly fixed thereto.

[0022] Next, as shown in Fig. 1, the second unified
part is inserted into the refrigerant-distributor main body
8A up to the position where the swaged portion 7b con-
tacts with the step portion 8a. Then, the distributor re-
frigerant-pipe 7a and the refrigerant-distributor main
body 8A are welded at a weld portion 15. Thereby, a
third unified part (a complete unit) comprising the sec-
ond unified part and the refrigerant-distributor main
body 8A firmly fixed thereto is formed.

[0023] As described above, in the refrigerant distrib-
utor according to the embodiment, the constituent parts
are fixed to each other and unified together in the steps
of the first, second, and third unified parts, taken toward
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the complete unit. Therefore, when the distributor is in-
corporated into and used in the refrigerant circuit of an
air conditioner, collisions do not occur between the re-
spective parts while a refrigerant flows, so that genera-
tion of collision sounds is prevented.

Embodiment 2

[0024] Fig. 4 is an explanatory drawing showing the
relationship between an orifice member and a fine par-
ticle conversion means, both of which are essential el-
ements of the refrigerant distributor according to a sec-
ond embodiment of the invention. Parts in the figures
that correspond to those in the first embodiment are de-
noted by the same reference numerals.

[0025] The refrigerant distributor according to the em-
bodiment is different from that of the first embodiment
as follows. In the second embodiment, annular projec-
tion portions 10d are provided on a surface of the flange
10b, which will turn to the inner periphery of the outer
tube 10c after bending, and an annular projection por-
tion 10e is provided on the outer periphery of the inner
tube constituted by the main body of the orifice member
10A. In this constitution, the annular projection portions
10d and 10e are arranged such that, when the flange
10b is bent, they are at positions separated from one
another in an axial direction of the tubes. Accordingly,
when the flange 10b is bent to form the short outer tube
10c, the edge portion 12a of the cage-formed steel net
12A as fine particle conversion means is sandwiched in
a labyrinth form by the annular projections 10d and 10e,
so that the orifice member 10A and the steel net 12A
are firmly fixed to each other and unified together. Con-
stitutions other than those described above are the
same as those of the first embodiment described above.
[0026] Next, assembling procedures of parts consti-
tuting the refrigerant distributor according to the embod-
iment will be described below using Fig. 4 and referring
to Figs. 1 and 3. First, as shown in Fig. 4, the main body
of the orifice member 10A is inserted into the cage-
formed steel net 12A. Then, the flange 10b of the orifice
member 10A is bent to form the outer tube 10c, while at
the same time, the edge portion 12a of the steel net 12A
is sandwiched in a labyrinth form by the annular projec-
tions 10d and 10e. Thus, a first unified part comprising
the orifice member 10A and the steel net 12A firmly fixed
thereto is formed.

[0027] Then, as shown in Fig. 3, the first unified part
described above is inserted into the distributor refriger-
ant-pipe 7a from the side of the flange 10b, and an end
side of the distributor refrigerant-pipe 7a is swaged at
the swage portion 7b. Thereby, a second unified part
comprising the first unified part and the distributor refrig-
erant-pipe 7a firmly fixed thereto is formed.

[0028] Next, as shown in Fig. 1, the second unified
part is inserted into the refrigerant-distributor main body
8A up to the position where the swaged portion 7b con-
tacts with the step portion 8a. Then, the distributor re-
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frigerant-pipe 7a and the refrigerant-distributor main
body 8A are welded at a weld portion 15. Thus, a third
unified part (a complete unit) comprising the second uni-
fied part and the refrigerant-distributor main body 8A
firmly fixed thereto is formed.

[0029] In the refrigerant distributor according to the
embodiment, as described above, in the step of produc-
ing the first unified part comprising the orifice member
10A and the steel net 12A firmly fixed thereto, the edge
portion 12a of the steel net 12A is sandwiched, in a lab-
yrinth form, by the annular projection portions 10d and
10e of the orifice member 10A so as to be more solidly
fixed. Therefore, when the refrigerant distributor is in-
corporated into and used in the refrigerant circuit of an
air conditioner, collisions do not occur between respec-
tive parts while the refrigerant flows, so that the gener-
ation of collision sounds is prevented.

[0030] Although each of the above embodiments is
described with an example of a refrigerant distributor us-
ing the cage-formed steel net as a fine particle conver-
sion mean, a cage-formed punched metal can be used
instead. Function and effect equivalent to those of each
embodiment described above are obtainable in this
case as well.

[0031] Further, in each of the above embodiments,
the orifice of the orifice member has a conical shape as
an example. However, the shape of the orifice is not lim-
ited to a conical one, and any shape that gradually re-
duces its bore cross-sectional area can satisfy the re-
quirement. Other shape such as a pyramid shape, for
example, can also be adopted.

[0032] Asdescribed above, according to the invention
as set forth in claim 1, the orifice member is firmly fixed
to and unified with the fine particle conversion means,
and the orifice member unified with the fine particle con-
version means is further firmly fixed to and unified with
the refrigerant pipe. Accordingly, the parts constituting
the refrigerant distributor can be solidly unified together
at a plurality of steps taken toward the complete unit.
[0033] Further, according to the invention as set forth
in claim 2, the orifice member has at its one end a short
outer tube unified therewith, and is formed as a conical
orifice having a cross-sectional area gradually reducing
toward an end of the orifice so that a speed of a con-
tracted refrigerant flow through the orifice is increased,
the fine particle conversion means is constituted by a
cage-formed member having a large number of holes,
the orifice member and the fine particle conversion
means are firmly fixed to each other and unified together
in such a manner that an edge portion of the fine particle
conversion means is sandwiched between the inner pe-
riphery of the outer tube of the orifice member and the
outer periphery of an inner tube constituted by the main
body of the orifice member, and the orifice member uni-
fied with the fine particle conversion means is firmly
fixed to and unified with the distributor refrigerant-pipe
by swaging the distributor refrigerant-pipe, from the out-
side, at its end at a swage portion together with an edge
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of the outer tube of the orifice member. Because of the
constitution described above, individual parts constitut-
ing the refrigerant distributor can be solidly fixed at a
plurality of steps taken toward the complete unit, so that
the refrigerant distributor solidly unified together can be
easily obtained.

[0034] Further, according to the invention as set forth
in claim 3, the annular projection portions are provided
on the inner periphery of the outer tube of the orifice
member and the outer periphery of the inner tube con-
stituted by the orifice-member main body, so as to be
arranged at positions separated from one another in an
axial direction of the tube and the edge portion of the
fine particle conversion means is sandwiched between
the annular projection portions in a labyrinth form, so as
to be firmly fixed to the orifice member. Therefore, the
refrigerant distributor can be more solidly unified from
the early stage of the assembling procedures of the
parts.

[0035] Further, in the air conditioner, according to the
invention as set forth in claim 4, a refrigerant distributor
is arranged between the pressure reduction device and
the evaporator in a refrigerant circuit which comprises
a compressor, a condenser, a pressure reduction de-
vice, and an evaporator that are connected by refriger-
ant pipes. The refrigerant distributor is constituted by an
orifice member which is received in the distributor refrig-
erant-pipe and has an orifice for increasing flow speed
of a refrigerant, fine particle conversion means for con-
verting liquid droplets in the refrigerant with a speed in-
creased by the orifice, into finer particles, and a refrig-
erant-distributor main body which is externally fitted on-
to the distributor refrigerant-pipe and has distribution
holes for distributing the refrigerant converted to fine
particles by the fine particle conversion means. Further,
the orifice member and the fine particle conversion
means are firmly fixed to each other and unified togeth-
er, and the orifice member unified with the fine particle
conversion means is further firmly fixed to and unified
with the distributor refrigerant-pipe. Because of the con-
stitution described above, no collisions occur between
respective parts while the refrigerant flows, so that gen-
eration of collision sounds can be prevented.

[0036] Further, in the air conditioner, according to the
invention as set forth in claim 5, the orifice member has
at its one end a short outer tube unified therewith, and
is formed as a conical orifice having a cross-sectional
area gradually reducing toward an end of the orifice so
that a speed of a contracted refrigerant flow through the
orifice is increased, the fine particle conversion means
is constituted by a cage-formed member having a large
number of holes, the orifice member and the fine particle
conversion means are firmly fixed to each other and uni-
fied together in such a manner that an edge portion of
the fine particle conversion means is sandwiched be-
tween the inner periphery of the outer tube of the orifice
member and the outer periphery of the inner tube con-
stituted by the main body of the orifice member, and the
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orifice member unified with the fine particle conversion
means is firmly fixed to and unified with the distributor
refrigerant-pipe by swaging the distributor refrigerant-
pipe, from the outside, at its end at a swage portion to-
gether with an edge of the outer tube of the orifice mem-
ber. Because of the constitution described above, no
collisions occurs between respective parts while the re-
frigerant flows, so that an air conditioner in which gen-
eration of collision sounds can be prevented is easily
obtained.

[0037] Further, in the air conditioner according to the
invention as set forth in claim 6, the annular projection
portions are provided on the inner periphery of the outer
tube of the orifice member and the outer periphery of
the inner tube constituted by the orifice-member main
body, so as to be arranged at positions separated from
one another in an axial direction of the tube. The edge
portion of the fine particle conversion means is sand-
wiched, in a labyrinth form, between the annular projec-
tion portions, so as to be firmly fixed to the orifice mem-
ber. Because of the constitution described above, indi-
vidual parts constituting the refrigerant distributor are
solidly unified, and collisions between the individual
parts are completely eliminated, so that generation of
collision sounds can be securely prevented.

Claims

1. A refrigerant distributor (4A) arranged between a
pressure reduction device (3) and an evaporator (5)
in a refrigerant circuit, comprising a distributor re-
frigerant-pipe (7a), an orifice member (10A) which
is received in the distributor refrigerant-pipe (7a)
and has an orifice (10a) for increasing flow speed
of refrigerant introduced from the distributor refrig-
erant-pipe (7a), a fine particle conversion means
(12A) for converting liquid droplets included in the
refrigerant having the flow speed increased by the
orifice (10a), into finer particles, and a refrigerant-
distributor main body (8A) which is externally fitted
on the distributor refrigerant-pipe (7a) and has dis-
tribution holes for distributing the refrigerant includ-
ing the liquid droplets converted into finer particles
by the fine particle conversion means (12A), that
are arranged in order in a flow direction of the re-
frigerant, wherein

the orifice member (10A) is firmly fixed to and
unified with the fine particle conversion means
(12A), and the orifice member (10A) unified with the
fine particle conversion means (12A) is firmly fixed
to and unified with the distributor refrigerant-pipe
(7a).

2. The refrigerant distributor (4A) according to claim
1, wherein the orifice member (10A) has at its one
end a short outer tube (10c) in a monolithic struc-
ture, the orifice (10a) is formed as a conical orifice
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having a cross-sectional area gradually reducing to-
ward an end of the orifice (10a) so that a speed of
a contracted refrigerant flow through the orifice
(10a) is increased,

the fine particle conversion means (12A) is
constituted by a cage-formed member having a
large number of holes,

the orifice member (10A) is firmly fixed to and
unified with the fine particle conversion means
(12A) in such a manner that an edge portion of the
fine particle conversion means (12A) is sandwiched
between an inner periphery of the short outer tube
(10c) and an outer periphery of an inner tube con-
stituted by a main body of the orifice member (10A),
and

the orifice member (10A) unified with the fine
particle conversion means (12A) is firmly fixed and
unified with the distributor refrigerant-pipe (7a) by
swaging an edge of the distributor refrigerant-pipe
(7a) from outside with the short outer tube (10c) of
the orifice member (10A).

The refrigerant distributor (4A) according to claim
2, wherein annular projection portions (10d, 10e)
are provided on the inner periphery of the short out-
er tube (10c) and the outer periphery of the inner
tube of the orifice member (10A) to be arranged at
positions separated from one another in an axial di-
rection of the tubes, so that the edge portion of the
fine particle conversion means (12A) is sandwiched
by the annular projection portions (10d, 10e) in a
labyrinth form, and fixed to the orifice member firm-

ly.

An air conditioner having a refrigerant distributor ar-
ranged between a pressure reduction device and
an evaporator, in a refrigerant circuit comprising a
compressor, a condenser, the pressure reduction
device, and the evaporator that are connected by
refrigerant pipes,

the refrigerant distributor is constituted by a
distributor refrigerant-pipe connected with the re-
frigerant pipe,

an orifice member which is received in the dis-
tributor refrigerant-pipe and has an orifice for in-
creasing flow speed of refrigerant introduced form
the distributor refrigerant-pipe,

a fine particle conversion means for convert-
ing liquid droplets included in the refrigerant having
the flow speed increased by the orifice into finer par-
ticles, and

a refrigerant-distributor main body which is
externally fitted onto the refrigerant pipe and has
distribution holes for distributing the refrigerant in-
cluding the liquid droplets converted into finer par-
ticles by the fine particle conversion means, and

the orifice member is firmly fixed to and unified
with the fine particle conversion means, and the or-
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ifice member unified with the fine particle conver-
sion means is firmly fixed to and unified with the dis-
tributor refrigerant-pipe.

The air conditioner having a refrigerant distributor
according to claim 4, wherein the orifice member
has at its one end a short outer tube in a monolithic
structure, the orifice is formed as a conical orifice
with a cross-sectional area gradually reducing to-
ward an end of the orifice so that a speed of a con-
tracted refrigerant flow through the orifice is in-
creased,

the fine particle conversion means is consti-
tuted by a cage-formed member having a large
number of holes,

the orifice member is firmly fixed to and unified
with the fine particle conversion means in such a
manner that an edge portion of the fine particle con-
version means is sandwiched between an inner pe-
riphery of the short outer tube and an outer periph-
ery of an inner tube constituted by a main body of
the orifice member, and

the orifice member unified with the fine parti-
cle conversion means is firmly fixed to and unified
with the distributor refrigerant-pipe by swaging an
edge of the distributor refrigerant-pipe from the out-
side with the short outer tube of the orifice member.

The air conditioner having a refrigerant distributor
according to claim 5, wherein annular projection
portions are provided, on the inner periphery of the
short outer tube and the outer periphery of the inner
tube of the orifice member to be arranged at posi-
tions separated from one another in an axial direc-
tion of the tubes, so that the edge portion of the fine
particle conversion means is sandwiched, by the
annular projection portions in a labyrinth form, and
fixed to the orifice member firmly.
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