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(54) REFRIGERANT DISTRIBUTOR

(57) A refrigerant distributor 1 includes: a reducing
portion 12a extending straight from a downstream end
of a supply path 11b to which a refrigerant supply pipe
100b is connected and having a diameter smaller than
that of the supply path 11b; a refrigerant stirring chamber
22 configured to stir refrigerant from the reducing portion
12a; a refrigerant strike surface 24 to be struck by refrig-
erant, and first and second branch channels 25 and 26
communicating with the refrigerant stirring chamber 22.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a refrigerant
distributor that distributes inflow refrigerant to a plurality
of channels.

BACKGROUND ART

[0002] A known heat exchanger used as a refrigerant
evaporator of a refrigeration cycle includes a plurality of
heat transfer pipes in some cases. In such cases, a re-
frigerant distributor can be used for distributing refriger-
ant from an inflow pipe to the heat transfer pipes (see,
for example, Patent Document 1).
[0003] A refrigerant distributor of Patent Document 1
is constituted by fitting a first body having a refrigerant
supply path and a reducing portion and a second body
having a refrigerant flow strike portion and first and sec-
ond branch channels to each other and uniting these bod-
ies together. The diameter of the downstream end of the
refrigerant supply path is reduced through a tapered sur-
face, thereby forming the reducing portion. On the other
hand, the refrigerant flow strike portion of the second
body faces a downstream end opening of the refrigerant
supply path, and is constituted by a semi-spherical con-
cave surface. The first and second branch channels are
open outward of the refrigerant flow strike portion. Re-
frigerant flowing in the refrigerant supply path passes
through the reducing portion and then strikes the refrig-
erant flow strike portion, and then is branched into the
first and second branch channels.

CITATION LIST

PATENT DOCUMENT

[0004] Patent Document 1: Japanese Patent Applica-
tion Publication No. 11-257801

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0005] In the configuration of Patent Document 1, since
the refrigerant flow strike portion faces the opening of the
reducing portion, unless refrigerant from the reducing
portion is caused to flow straight, the refrigerant cannot
strike the refrigerant flow strike portion as intended.
[0006] However, the reducing portion is provided only
in a tapered shape in the downstream end of the refrig-
erant supply path, and thus, the length of the reducing
portion is short, and it is difficult to control the flow direc-
tion of refrigerant by using the reducing portion. Thus, a
pipe communicating with the reducing portion needs to
be formed in a straight pipe shape along a predetermined
length so that the portion having the straight pipe shape

is used to set the refrigerant flow direction to cause re-
frigerant to strike the refrigerant flow strike portion as
intended. When the portion having the straight pipe
shape is to be provided along the predetermined length,
a pipe layout around the refrigerant distributor might be
difficult.
[0007] It is therefore an object of the present invention
to enable refrigerant distribution as intended irrespective
of the shape of a pipe upstream of a reducing portion.

SOLUTION TO PROBLEM

[0008] To achieve the object, according to the present
invention, the length of a reducing portion is made long,
and a refrigerant strike surface is provided to face an
opening of the reducing portion.
[0009] In a first aspect, a refrigerant distributor config-
ured to distribute refrigerant from a refrigerant supply
pipe to first and second refrigerant outflow pipes, in-
cludes: a supply path to which the refrigerant supply pipe
is connected; a reducing portion extending straight from
a downstream end of the supply path and having a di-
ameter smaller than a diameter of the supply path; a re-
frigerant stirring chamber communicating with a down-
stream end of the reducing portion and configured to stir
refrigerant from the reducing portion; a refrigerant strike
surface facing the downstream end of the reducing por-
tion with a predetermined interval and configured such
that refrigerant from the reducing portion strikes the re-
frigerant strike surface; a first branch channel having an
upstream end and a downstream end, the upstream end
communicating with a portion of the refrigerant stirring
chamber separated from the refrigerant strike surface,
the downstream end communicating with the first refrig-
erant outflow pipe; and a second branch channel having
an upstream end and a downstream end, the upstream
end communicating with a portion of the refrigerant stir-
ring chamber separated from the refrigerant strike sur-
face and from the upstream end of the first branch chan-
nel, the downstream end communicating with the second
refrigerant outflow pipe.
[0010] With this configuration, refrigerant flowing in the
refrigerant supply pipe flows into the supply path and
then flows into the reducing portion. Since the reducing
portion extends straight, refrigerant has its flow rate in-
creased while flowing in the reducing portion as well as
being controlled in the outflow direction when flowing out
of the reducing portion. In particular, controllability of the
outflow direction is enhanced by controlling the outflow
direction of refrigerant at a high flow rate. The refrigerant
that has flowed from the reducing portion into the refrig-
erant stirring chamber strikes the refrigerant strike sur-
face violently, and thus, liquid-phase refrigerant and gas-
phase refrigerant are well stirred in the refrigerant stirring
chamber. The refrigerant in the refrigerant stirring cham-
ber is stirred and then distributed to the first refrigerant
outflow pipe and the second refrigerant outflow pipe
through the first branch channel and the second branch
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channel, respectively.
[0011] In a second aspect, the refrigerant strike surface
may be disposed on an extension line of an axis of the
reducing portion from the downstream end of the reduc-
ing portion, and the upstream ends of the first branch
channel and the second branch channel may be open at
a wall surface of the refrigerant stirring chamber between
the downstream end of the reducing portion and the re-
frigerant strike surface.
[0012] In a third aspect, the upstream ends of the first
branch channel and the second branch channel may be
open at positions closer to the reducing portion than a
center portion between the downstream end of the re-
ducing portion and the refrigerant strike surface.
[0013] In this configuration, the upstream ends of the
first branch channel and the second branch channel are
separated from the refrigerant strike surface. Thus, re-
frigerant that has struck the refrigerant strike surface and
has been sufficiently stirred can flow into the upstream
ends of the first branch channel and the second branch
channel.
[0014] In a fourth aspect, the upstream ends of the first
branch channel and the second branch channel may be
disposed with an interval along the extension line on the
wall surface of the refrigerant stirring chamber.
[0015] In this configuration, the upstream end of the
first branch channel can be sufficiently separated from
the upstream end of the second branch channel. Thus,
refrigerant that has been sufficiently stirred can flow into
these upstream ends.
[0016] In a fifth aspect, the refrigerant distributor may
further include: a first distributor component provided with
the supply path and the reducing portion; and a second
distributor component provided with the refrigerant stir-
ring chamber, the refrigerant strike surface, the first
branch channel, and the second branch channel. The
first distributor component may be provided with the re-
ducing portion disposed inside the first distributor com-
ponent. A front end surface of the first distributor com-
ponent may have a projecting cylindrical portion at which
the downstream end of the reducing portion is open. The
second distributor component may have a fitting hole to
which the projecting cylindrical portion is fitted. The re-
frigerant stirring chamber may communicate with an in-
ner side of the fitting hole.
[0017] In this configuration, in uniting the first distribu-
tor component and the second distributor component,
the projecting cylindrical portion of the first distributor
component is fitted in the fitting hole of the second dis-
tributor component so that the first and second distributor
components can be thereby united while being posi-
tioned relative to each other. In addition, since the pro-
jecting cylindrical portion of the first distributor compo-
nent has the reducing portion and the second distributor
component includes the refrigerant stirring chamber
communicating with the fitting hole, refrigerant from the
reducing portion can be caused to flow into the refrigerant
stirring chamber and be stirred therein.

[0018] In a sixth aspect, the fitting hole may have a
diameter larger than a diameter of the refrigerant stirring
chamber.
[0019] In this configuration, the diameter of the fitting
hole of the second distributor component is increased so
that even a large-diameter projecting cylindrical portion
of the first distributor component can be thereby fitted in
the fitting hole. Accordingly, strength of the first distributor
component and strength of the refrigerant distributor in
fitting can be enhanced. In addition, since the fitting hole
of the second distributor component has a large diameter
and the refrigerant stirring chamber has a small diameter,
the fitting hole and the refrigerant stirring chamber can
be easily processed.
[0020] In a seventh aspect, the supply path may extend
in a direction intersecting an extension line of an axis of
the reducing portion.
[0021] Specifically, in a possible case, the direction in
which the supply path extends intersects an extension
line of the axis of the reducing portion depending on the
influence of, for example, arrangement of the refrigerant
supply pipe. According to the present invention, however,
since the reducing portion extends straight, the outflow
direction can be controlled by using the reducing portion
so that refrigerant strikes the refrigerant strike surface as
intended irrespective of the direction in which the supply
path extends.
[0022] In an eighth aspect, the supply path may extend
coaxially with an extension line of an axis of the reducing
portion.
[0023] In this configuration, refrigerant can flow
smoothly from the supply path to the reducing portion.
[0024] In a ninth aspect, the refrigerant strike surface
may be circular, and the downstream end of the reducing
portion may be disposed such that an extension line of
an axis of the reducing portion passes through a center
of the refrigerant strike surface.
[0025] In this configuration, refrigerant from the reduc-
ing portion strikes the center of the refrigerant strike sur-
face so that the refrigerant flow is less likely to be biased,
and liquid-phase refrigerant and gas-phase refrigerant
can be well stirred.
[0026] In a tenth aspect, the refrigerant strike surface
may be substantially perpendicular to the extension line
of the axis of the reducing portion.
[0027] In this configuration, since the refrigerant flow
is substantially perpendicular to the refrigerant strike sur-
face, distribution performance of a refrigerant flow that
has struck the refrigerant strike surface can be enhanced.

ADVANTAGEOUS EFFECTS OF INVENTION

[0028] According to the present invention, refrigerant
from the reducing portion extending from the downstream
end of the supply path to which the refrigerant supply
pipe is connected is caused to strike the refrigerant strike
surface of the refrigerant stirring chamber so that liquid-
phase refrigerant and gas-phase refrigerant can be well
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stirred. In addition, the refrigerant stirring chamber com-
municates with the first branch channel and the second
branch channel so that refrigerant distribution can be ob-
tained as intended, irrespective of the shape of a pipe
upstream of the reducing portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

[FIG. 1] A circuit configuration diagram of a battery
cooling device including a refrigerant distributor ac-
cording to a first embodiment of the present inven-
tion.
[FIG. 2] A cross-sectional view of the refrigerant dis-
tributor.
[FIG. 3] A cross-sectional view illustrating a state be-
fore a first distributor component is fixed to a second
distributor component.
[FIG. 4] A plan view of the second distributor com-
ponent.
[FIG. 5] A side view of the second distributor com-
ponent.
[FIG. 6] A rear view of the second distributor com-
ponent.
[FIG. 7] A cross-sectional view taken along line VII-
VII in FIG. 6.
[FIG. 8] A view corresponding to FIG. 2 according to
a second embodiment of the present invention.
[FIG. 9] A cross-sectional view taken along line IX-
IX in FIG. 8.

DETAILED DESCRIPTION

[0030] Embodiments of the present invention will be
described in detail with reference to the drawings. The
following embodiments are merely preferred examples
in nature, and are not intended to limit the invention, ap-
plications, and use of the applications.

FIRST EMBODIMENT

[0031] FIG. 1 is a circuit configuration diagram of a
battery cooling device 100 including a refrigerant distrib-
utor 1 according to a first embodiment of the present in-
vention. The battery cooling device 100 is, for example,
a device for cooling a battery 200 mounted on an electric
vehicle, a hybrid vehicle (including a vehicle of a plug-in
type), or other vehicles. Although not shown, the battery
200 is used for supplying electric power to a driving motor
of a vehicle. In the case of a hybrid vehicle, the battery
200 can be charged by regenerative control of a driving
motor and driving of an electric generator by an engine.
In the case of an electric vehicle and a plug-in type hybrid
vehicle, the battery 200 can be charged from an unillus-
trated commercial power supply or charged by regener-
ative control of a driving motor. The temperature of the
battery 200 rises during charging and discharging. To

suppress this temperature rise, the battery 200 is config-
ured to be cooled by a battery cooling device 100.

(Configuration of Battery Cooling Device 100)

[0032] The battery cooling device 100 includes at least
a compressor 101, a condenser 102, a receiver tank 103,
a battery cooler expansion valve 104, a battery cooler
105, and an accumulator 106. In this embodiment, the
battery cooling device 100 is configured to perform air
conditioning on the cabin, and thus, the battery cooling
device 100 includes an evaporator 107 as a cooling heat
exchanger for cooling air-conditioning air, and an air-con-
ditioning expansion valve 108.
[0033] The compressor 101 is constituted by an elec-
tric compressor. High-temperature and high-pressure re-
frigerant discharged from the compressor 101 flows into
the condenser 102. Outside air is sent to the condenser
102 by a fan 102a. Refrigerant that has passed through
the condenser 102 flows into the receiver tank 103, and
then flows into one or both of a bypass pipe 100a and a
bypass-cooler-side pipe 100b.
[0034] The bypass-cooler-side pipe 100b is provided
with a battery-cooler-side gate valve 100c. The battery-
cooler-side gate valve 100c is a valve for opening and
closing the bypass-cooler-side pipe 100b. The battery
cooler expansion valve 104 is disposed downstream of
the battery-cooler-side gate valve 100c in the bypass-
cooler-side pipe 100b. Refrigerant that has passed
through the battery cooler expansion valve 104 is de-
compressed. The refrigerant distributor 1 according to
the present invention is disposed downstream of the bat-
tery cooler expansion valve 104 in the bypass-cooler-
side pipe 100b.
[0035] The refrigerant distributor 1 is used for distrib-
uting refrigerant from the bypass-cooler-side pipe (refrig-
erant supply pipe) 100b to a first refrigerant outflow pipe
100f and a second refrigerant outflow pipe 100g. That is,
the battery cooler 105 is constituted by a heat exchanger
(evaporator) that supplies cold energy for cooling the bat-
tery 200 to the battery 200, and this battery cooler 105
is provided with a plurality of unillustrated tubes. The re-
frigerant distributor 1 is provided in order to distribute
refrigerant to these tubes. Although refrigerant is distrib-
uted to two pipes in this example, refrigerant can be dis-
tributed to three or more pipes. The refrigerant distributor
1 may distribute refrigerant to the first refrigerant outflow
pipe 100f and the second refrigerant outflow pipe 100g
evenly, or may distribute refrigerant such that a fractional
flow rate in one pipe is larger than that in the other pipe.
[0036] The bypass-cooler-side pipe 100b, the first re-
frigerant outflow pipe 100f, and the second refrigerant
outflow pipe 100g may have the same diameter or may
have different diameters. Each of the bypass-cooler-side
pipe 100b, the first refrigerant outflow pipe 100f, and the
second refrigerant outflow pipe 100g is made of a pipe
member of an aluminium alloy, for example. The bypass-
cooler-side pipe 100b, the first refrigerant outflow pipe
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100f, and the second refrigerant outflow pipe 100g have
substantially circular cross sections.
[0037] The bypass pipe 100a is provided with a by-
pass-side gate valve 100d. The bypass-side gate valve
100d is a valve for opening and closing the bypass pipe
100a. The bypass pipe 100a is connected to the evapo-
rator 107. The air-conditioning expansion valve 108 is
disposed downstream of the bypass-side gate valve
100d in the bypass pipe 100a. Refrigerant from the evap-
orator 107 flows into the accumulator 106, and then is
sucked into the compressor 101. Air-conditioning air is
sent to the evaporator 107 by a blower 120. Air-condi-
tioning air is cooled by the evaporator 107 and then sup-
plied to the cabin.
[0038] Thus, opening/closing of the battery-cooler-
side gate valve 100c and the bypass-side gate valve 100d
switches refrigerant among a mode in which refrigerant
flows only in the battery cooler 105, a mode in which
refrigerant flows only in the evaporator 107, and a mode
in which refrigerant flows in both the battery cooler 105
and the evaporator 107.

(Configuration of Refrigerant Distributor 1)

[0039] As illustrated in FIGS. 2 and 3, the refrigerant
distributor 1 includes a first distributor component 10 and
a second distributor component 20. Each of the first dis-
tributor component 10 and the second distributor com-
ponent 20 is made of, for example, a block material of,
for example, an aluminium alloy. The first distributor com-
ponent 10 includes a base 11 and a projecting cylindrical
portion 12 projecting from the base 11. The projecting
cylindrical portion 12 has a circular cross section. The
base 11 and the projecting cylindrical portion 12 may be
integrally formed, or may be formed of different materials
and then combined and united.
[0040] The base 11 has a supply-side pipe connection
hole 11a to which the downstream end of the bypass-
cooler-side pipe 100b is inserted and connected. The
supply-side pipe connection hole 11a has a circular cross
section. The outer peripheral surface of the bypass-cool-
er-side pipe 100b is brazed to the inner peripheral surface
of the supply-side pipe connection hole 11a along the
entire periphery.
[0041] The base 11 has a supply path 11b communi-
cating with the inner side (i.e., downstream side in a re-
frigerant flow) of the supply-side pipe connection hole
11a. The supply-side pipe connection hole 11a is open
at the upper surface of the base 11. The supply path 11b
has a circular cross-sectional shape smaller than the
cross-sectional shape of the supply-side pipe connection
hole 11a. The supply path 11b extends straight, and the
supply path 11b and the supply-side pipe connection hole
11a are coaxial. A step 11c is formed at the boundary
between the supply path 11b and the supply-side pipe
connection hole 11a. An insertion depth of a downstream
end portion of the bypass-cooler-side pipe 100b is de-
fined by contact with the step 11c with the downstream

end portion of the bypass-cooler-side pipe 100b inserted
in the supply-side pipe connection hole 11a. The bypass-
cooler-side pipe 100b is connected to the supply path
11b while being inserted in the supply-side pipe connec-
tion hole 11a.
[0042] The downstream end portion of the supply path
11b is formed by a tapered surface 11d. The diameter of
the tapered surface 11d gradually decreases toward the
downstream side in the refrigerant flow direction. The
tapered surface 11d and the supply path 11b are coaxial.
[0043] The first distributor component 10 has a reduc-
ing portion 12a extending straight from the downstream
end of the supply path 11b and having a diameter smaller
than that of a portion of the supply path 11b except for
the tapered surface 11d. Specifically, the reducing por-
tion 12a is disposed inside the projecting cylindrical por-
tion 12 of the first distributor component 10. The down-
stream end of the reducing portion 12a is open at the
center of the front end surface of the projecting cylindrical
portion 12. The reducing portion 12a has a circular cross-
sectional shape. Similarly, the downstream end of the
reducing portion 12a that is open at the front end surface
of the projecting cylindrical portion 12 also has a circular
cross-sectional shape. The diameter of the reducing por-
tion 12a is uniform from the upstream end to the down-
stream end thereof. The length of the reducing portion
12a is larger than the length of the supply path 11b in-
cluding the tapered surface 11d. Accordingly, the reduc-
ing portion 12a has a shape whose inner diameter is uni-
form along a predetermined length.
[0044] The length of the reducing portion 12a is larger
than the diameter of the reducing portion 12a. The length
of the reducing portion 12a can be, for example, 7 mm
or more, and is preferably 10 mm or more. The inner
diameter of the reducing portion 12a can be set such that
a refrigerant flow rate per a unit area is within the range
from 1.0 g/s·mm2 to 4.0 g/s·mm2, for example. With this
range, liquid-phase refrigerant and gas-phase refrigerant
can be well mixed in a refrigerant stirring chamber de-
scribed later, and a pressure loss can be reduced. A part
of the reducing portion 12a may be formed in the base 11.
[0045] The outer peripheral surface of the projecting
cylindrical portion 12 has an annular groove 12b. An O-
ring 13 as a sealing member of, for example, rubber is
fitted in the annular groove 12b.
[0046] The second distributor component 20 has a fit-
ting hole 21 in which the projecting cylindrical portion 12
is fitted. The fitting hole 21 is open at the upper surface
of the second distributor component 20 and has a circular
cross-sectional shape. The length of the fitting hole 21
is substantially equal to the projection length of the pro-
jecting cylindrical portion 12. Thus, when the projecting
cylindrical portion 12 is inserted and fitted in the fitting
hole 21, the lower surface of the base 11 of the first dis-
tributor component 10 is brought into contact with the
upper surface of the second distributor component 20.
Although not shown, the first distributor component 10
and the second distributor component 20 can be fastened
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together with, for example, a bolt. FIG. 4 shows a screw
hole 20a in which the bolt is screwed. When the projecting
cylindrical portion 12 is inserted in the fitting hole 21, a
gap between the projecting cylindrical portion 12 and the
fitting hole 21 is sealed by the O-ring 13.
[0047] The second distributor component 20 includes
a refrigerant stirring chamber 22 at the inner side of the
fitting hole 21. The refrigerant stirring chamber 22 com-
municates with the inner side of the fitting hole 21. The
refrigerant stirring chamber 22 has a circular cross-sec-
tional shape smaller than the cross-sectional shape of
the fitting hole 21. Accordingly, the diameter of the fitting
hole 21 is larger than that of the refrigerant stirring cham-
ber 22, and the step 20b is formed at the boundary be-
tween the fitting hole 21 and the refrigerant stirring cham-
ber 22. The step 20b can be formed by a tapered surface.
As illustrated in FIG. 4, since the cross-sectional shape
of the refrigerant stirring chamber 22 is smaller than that
of the fitting hole 21, in forming the refrigerant stirring
chamber 22 and the fitting hole 21, the refrigerant stirring
chamber 22 can be formed with, for example, a rotation
tool, before the fitting hole 21 is formed, or the fitting hole
21 can be formed before the refrigerant stirring chamber
22 is formed.
[0048] By fixing the first distributor component 10 to
the second distributor component 20, the lower end of
the reducing portion 12a communicates with the refrig-
erant stirring chamber 22. The refrigerant stirring cham-
ber 22 forms space for stirring refrigerant from the reduc-
ing portion 12a. The length of the refrigerant stirring
chamber 22 in the axial direction can be approximately
equal to the length of the reducing portion 12a, but may
be larger than or smaller than the length of the reducing
portion 12a. Specifically, as illustrated in FIG. 2, a length
B of the refrigerant stirring chamber 22 in the axial direc-
tion can be 10 mm or more, and is preferably 15 mm or
more.
[0049] The diameter of the refrigerant stirring chamber
22 is sufficiently larger than that of the reducing portion
12a, and space that is large enough to stir refrigerant
from the reducing portion 12a can be obtained in the re-
frigerant stirring chamber 22. Since refrigerant from the
reducing portion 12a flows in the battery cooler expan-
sion valve 104, this refrigerant can be in the state of gas-
liquid two-layer refrigerant as a mixture of liquid-phase
refrigerant and gas-phase refrigerant. This gas-liquid
two-layer refrigerant is stirred in the refrigerant stirring
chamber 22 so that the liquid-phase refrigerant and the
gas-phase refrigerant can be thereby mixed.
[0050] The second distributor component 20 has a re-
frigerant strike surface 24 configured to be struck by re-
frigerant from the reducing portion 12a. The refrigerant
strike surface 24 is disposed to face the downstream end
of the reducing portion 12a with a predetermined interval.
The refrigerant strike surface 24 is circular. The refriger-
ant strike surface 24 is disposed on an extension line of
the axis of the reducing portion 12a extending from the
downstream end of the reducing portion 12a. The down-

stream end of the reducing portion 12a is disposed such
that the extension of the axis of the reducing portion 12a
passes through the center of the refrigerant strike surface
24. The refrigerant strike surface 24 may be flat or curved.
In the case where the refrigerant strike surface 24 is flat,
the refrigerant strike surface 24 is substantially perpen-
dicular to the extension of the axis of the reducing portion
12a.
[0051] The second distributor component 20 has a first
branch channel 25 and a second branch channel 26. The
upstream ends of the first branch channel 25 and the
second branch channel 26 communicate with portions of
the refrigerant stirring chamber 22 separated from the
refrigerant strike surface 24. That is, the upstream ends
of the first branch channel 25 and the second branch
channel 26 are open at a wall surface of the refrigerant
stirring chamber 22 between the downstream end of the
reducing portion 12a and the refrigerant strike surface
24. More specifically, the upstream ends of the first
branch channel 25 and the second branch channel 26
are open at portions closer to the reducing portion 12a
than the center between the downstream end of the re-
ducing portion 12a and the refrigerant strike surface 24.
Accordingly, the refrigerant strike surface 24 can be sep-
arated from the upstream ends of the first branch channel
25 and the second branch channel 26. As illustrated in
FIG. 2, a separation distance A between the refrigerant
strike surface 24 and the center of the upstream ends of
the first branch channel 25 and the second branch chan-
nel 26 can be 9 mm or more and 13.5 mm or less. The
upstream ends of the first branch channel 25 and the
second branch channel 26 may be open at the center
between the downstream end of the reducing portion 12a
and the refrigerant strike surface 24, or may be open at
a position closer to the refrigerant strike surface 24 than
the center.
[0052] The upstream ends of the first branch channel
25 and the second branch channel 26 are spaced apart
from each other along an extension of the axis of the
reducing portion 12a on the wall surface of the refrigerant
stirring chamber 22. That is, the upstream ends of the
first branch channel 25 and the second branch channel
26 are disposed with an interval in the circumferential
direction of the wall surface of the refrigerant stirring
chamber 22, and separated from each other by a prede-
termined distance in the circumferential direction. As il-
lustrated in FIG. 7, the first branch channel 25 and the
second branch channel 26 are closest to each other at
the upper ends thereof, and the separation distance be-
tween these channels increases toward the downstream
ends thereof.
[0053] The second distributor component 20 has a first
outflow-side pipe connection hole 20c to which the up-
stream end of the first refrigerant outflow pipe 100f is
inserted and connected. The first outflow-side pipe con-
nection hole 20c has a circular cross-sectional shape. In
this positional relationship, the axis of the first outflow-
side pipe connection hole 20c and the axis of first branch
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channel 25 intersect each other. The downstream end
of the first branch channel 25 communicates with a por-
tion separated from the axis of the first outflow-side pipe
connection hole 20c in the radial direction. The outer pe-
ripheral surface of the first refrigerant outflow pipe 100f
is brazed to the inner peripheral surface of the first out-
flow-side pipe connection hole 20c along the entire pe-
riphery. Accordingly, the downstream end of the first
branch channel 25 communicates with the upstream end
of the first refrigerant outflow pipe 100f.
[0054] The second distributor component 20 has a sec-
ond outflow-side pipe connection hole 20d to which the
upstream end of the second refrigerant outflow pipe 100g
is inserted and connected. The second outflow-side pipe
connection hole 20d has a circular cross-sectional shape.
In this positional relationship, the axis of the second out-
flow-side pipe connection hole 20d and the axis of second
branch channel 26 intersect each other. The downstream
end of the second branch channel 26 communicates with
a portion separated from the axis of the second outflow-
side pipe connection hole 20d in the radial direction. The
outer peripheral surface of the second refrigerant outflow
pipe 100g is brazed to the inner peripheral surface of the
second outflow-side pipe connection hole 20d along the
entire periphery. Accordingly, the downstream end of the
second branch channel 26 communicates with the up-
stream end of the second refrigerant outflow pipe 100g.

(Advantages of Embodiments)

[0055] Thus, as illustrated in FIG. 3, when gas-liquid
two-layer refrigerant flows into the supply path 11b from
the bypass-cooler-side pipe 100b, the gas-liquid two-lay-
er refrigerant can be caused to flow into the reducing
portion 12a. Since the reducing portion 12a extends
straight and has a predetermined length, refrigerant has
its flow rate increased while flowing in the reducing por-
tion 12a as well as being controlled in the outflow direction
when flowing out of the reducing portion 12a. In particular,
controllability of the outflow direction is enhanced by con-
trolling the outflow direction of refrigerant at a high flow
rate. Refrigerant that has flowed from the reducing por-
tion 12a into the refrigerant stirring chamber 22 strikes
the refrigerant strike surface 24 violently, and thus, liquid-
phase refrigerant and gas-phase refrigerant are well
stirred in the refrigerant stirring chamber 22. After the
stirring, refrigerant in the refrigerant stirring chamber 22
is evenly distributed to the first refrigerant outflow pipe
100f and the second refrigerant outflow pipe 100g
through the first branch channel 25 and the second
branch channel 26, respectively.
[0056] In a case where a pipe located immediately up-
stream of the refrigerant distributor 1 is bent, flow velocity
distribution of refrigerant flowing into the refrigerant dis-
tributor 1 is biased. On the other hand, since the reducing
portion 12a is straight in this embodiment, the bias of flow
velocity distribution of refrigerant is reduced while the
refrigerant flows in the reducing portion 12a. Accordingly,

distribution of refrigerant can be made uniform, irrespec-
tive of the shape of the pipe located immediately up-
stream of the refrigerant distributor 1.

SECOND EMBODIMENT

[0057] FIG. 8 is a view according to a second embod-
iment of the present invention. The second embodiment
is different from the first embodiment in that refrigerant
is distributed to four directions and that the axial direc-
tions of the bypass-cooler-side pipe 100b and the reduc-
ing portion 12a intersect each other. In the following de-
scription, the same components as those of the first em-
bodiment are denoted by the same reference characters
and will not be described again, and components differ-
ent from those of the first embodiment will be described
in detail.
[0058] In the second embodiment, the supply path 11b
extends in a direction intersecting an extension line of
the axis of the reducing portion 12a. That is, as illustrated
in FIG. 8, the supply path 11b extends in the horizontal
direction, whereas the reducing portion 12a extends in
the top-bottom direction. Accordingly, the direction in
which the supply path 11b extends is substantially per-
pendicular to the axis of the reducing portion 12a in this
positional relationship.
[0059] As illustrated in FIG. 9, the second distributor
component 20 includes a third branch channel 27 and a
fourth branch channel 28 in addition to the first branch
channel 25 and the second branch channel 26. The sec-
ond distributor component 20 has a third outflow-side
pipe connection hole 20e to which the upstream end of
a third refrigerant outflow pipe (not shown) is inserted
and connected. The downstream end of the third branch
channel 27 communicates with the third outflow-side pipe
connection hole 20e. The second distributor component
20 has a fourth outflow-side pipe connection hole 20f to
which the upstream end of the fourth refrigerant outflow
pipe (not shown) is inserted and connected. The down-
stream end of the fourth branch channel 28 communi-
cates with the fourth outflow-side pipe connection hole
20f.
[0060] In this second embodiment, advantages similar
to those of the first embodiment can be obtained, and
refrigerant can be distributed to four directions. In a case
where the direction in which the supply path 11b extends
intersects an extension line of the axis of the reducing
portion 12a under the influence of, for example, arrange-
ment of a pipe, since the reducing portion 12a extends
straight, the flow direction can be controlled by using the
reducing portion 12a so that refrigerant can strike the
refrigerant strike surface 24 as intended, irrespective of
the direction in which the supply path 11b extends.
[0061] The above-described embodiments are merely
an example in all respects, and should not be construed
as limiting. Further, all variations and modifications be-
longing to the equivalent scope of the claims are within
the scope of the present invention. The refrigerant dis-
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tributor 1 is applicable not only to the battery cooling de-
vice 100 but also to a case where refrigerant is distributed
to tubes constituted by a heat exchanger of an air con-
ditioner. The first branch channel 25, the second branch
channel 26, the third branch channel 27, and the fourth
branch channel 28 may extend in any directions. The
number of branch channels may be three or five or more.

INDUSTRIAL APPLICABILITY

[0062] As described above, the refrigerant distributor
according to the present invention is applicable to, for
example, a battery cooling device and an air conditioner.

DESCRIPTION OF REFERENCE CHARACTERS

[0063]

1 refrigerant distributor
10 first distributor component
11b supply path
12 projecting cylindrical portion
12a reducing portion
20 second distributor component
21 fitting hole
22 refrigerant stirring chamber
24 refrigerant strike surface
25 first branch channel
26 second branch channel
100b bypass-cooler-side pipe (refrigerant supply

pipe)
100f first refrigerant outflow pipe
100g second refrigerant outflow pipe

Claims

1. A refrigerant distributor configured to distribute re-
frigerant from a refrigerant supply pipe to first and
second refrigerant outflow pipes, the refrigerant dis-
tributor comprises:

a supply path to which the refrigerant supply pipe
is connected;
a reducing portion extending straight from a
downstream end of the supply path and having
a diameter smaller than a diameter of the supply
path;
a refrigerant stirring chamber communicating
with a downstream end of the reducing portion
and configured to stir refrigerant from the reduc-
ing portion;
a refrigerant strike surface facing the down-
stream end of the reducing portion with a pre-
determined interval and configured such that re-
frigerant from the reducing portion strikes the
refrigerant strike surface;
a first branch channel having an upstream end

and a downstream end, the upstream end com-
municating with a portion of the refrigerant stir-
ring chamber separated from the refrigerant
strike surface, the downstream end communi-
cating with the first refrigerant outflow pipe; and
a second branch channel having an upstream
end and a downstream end, the upstream end
communicating with a portion of the refrigerant
stirring chamber separated from the refrigerant
strike surface and from the upstream end of the
first branch channel, the downstream end com-
municating with the second refrigerant outflow
pipe.

2. The refrigerant distributor according to claim 1,
wherein

the refrigerant strike surface is disposed on an
extension line of an axis of the reducing portion
from the downstream end of the reducing por-
tion, and
the upstream ends of the first branch channel
and the second branch channel are open at a
wall surface of the refrigerant stirring chamber
between the downstream end of the reducing
portion and the refrigerant strike surface.

3. The refrigerant distributor according to claim 2,
wherein
the upstream ends of the first branch channel and
the second branch channel are open at positions
closer to the reducing portion than a center portion
between the downstream end of the reducing portion
and the refrigerant strike surface.

4. The refrigerant distributor according to claim 2,
wherein
the upstream ends of the first branch channel and
the second branch channel are disposed with an in-
terval along the extension line on the wall surface of
the refrigerant stirring chamber.

5. The refrigerant distributor according to claim 1, fur-
ther comprising:

a first distributor component provided with the
supply path and the reducing portion; and
a second distributor component provided with
the refrigerant stirring chamber, the refrigerant
strike surface, the first branch channel, and the
second branch channel, wherein
the first distributor component is provided with
the reducing portion disposed inside the first dis-
tributor component, a front end surface of the
first distributor component has a projecting cy-
lindrical portion at which the downstream end of
the reducing portion is open,
the second distributor component has a fitting
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hole to which the projecting cylindrical portion is
fitted, and
the refrigerant stirring chamber communicates
with an inner side of the fitting hole.

6. The refrigerant distributor according to claim 5,
wherein
the fitting hole has a diameter larger than a diameter
of the refrigerant stirring chamber.

7. The refrigerant distributor according to claim 1,
wherein
the supply path extends in a direction intersecting
an extension line of an axis of the reducing portion.

8. The refrigerant distributor according to claim 1,
wherein
the supply path extends coaxially with an extension
line of an axis of the reducing portion.

9. The refrigerant distributor according to claim 1,
wherein

the refrigerant strike surface is circular, and
the downstream end of the reducing portion is
disposed such that an extension line of an axis
of the reducing portion passes through a center
of the refrigerant strike surface.

10. The refrigerant distributor according to claim 9,
wherein
the refrigerant strike surface is substantially perpen-
dicular to the extension line of the axis of the reducing
portion.
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