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(54) REFRIGERANT DISTRIBUTING DEVICE AND HEAT EXCHANGER WITH THE SAME

(57) A refrigerant distributing device and a heat ex-
changer comprising the refrigerant distributing device are
provided. The refrigerant distributing device comprises
a distributing tube (1) defining a first end and a second
end in a length direction thereof, and a plurality of nozzles
(2) disposed on the distributing tube (1) along the length
direction of the distributing tube, each nozzle having a
predetermined length and being formed with a through

hole (21) communicating an interior of the distributing
tube and an exterior of the distributing tube. By provision
of the nozzles, the flow resistance is increased, the re-
frigerant flow rate is more uniform along the length direc-
tion of the distrusting tube. In addition, the refrigerant can
be ejected along the radial direction, the axial direction,
the circumferential direction and other directions, so that
the uniformity of the refrigerant in the space outside the
distributing tube is improved.
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Description

FIELD

[0001] The present disclosure relates to a refrigerant
distributing device of a heat exchanger and a heat ex-
changer comprising the same.

BACKGROUND

[0002] A distributing tube is generally inserted into a
header of the heat exchanger in order to ensure uniform
distribution of a refrigerant in the heat exchange tubes
of the heat exchanger. The distributing tube is formed
with openings through which the refrigerant enters into
the header from the distributing tube so as to be distrib-
uted to individual heat exchange tubes.
[0003] The conventional distributing tube has disad-
vantages. For example, in use, a refrigerant at an inlet
of a heat exchanger is in a gaseous-liquid two phase
state, and the density difference between the gaseous
refrigerant and the liquid refrigerant is large, which may
cause gas-liquid separation, thus affecting the refrigerant
distribution uniformity. The gaseous-liquid refrigerant di-
rectly flows into the header through openings of the dis-
tributing tube, and the gas-liquid separation tends to oc-
cur when the gaseous-liquid refrigerant leaves the open-
ings, thus affecting the refrigerant distribution uniformity.
Pressures at individual openings are not balanced in a
refrigerant flow direction, thus causing flow rate imbal-
ance between individual openings in a length direction
of the distributing tube. The machining of the openings
is difficult due to the increased amount or different types
of the openings, and the distributing tube is difficult to
clean due to the burrs on machining surfaces of the open-
ings.

SUMMARY

[0004] The present disclosure seek to solve at least
one of the problems existing in the prior art.
[0005] Accordingly, an object of a first aspect of the
present disclosure is to provide a refrigerant distributing
device capable of improving the refrigerant distribution
uniformity.
[0006] An object of a second aspect of the present dis-
closure is to provide a heat exchanger comprising the
refrigerant distributing device according to the first aspect
of the present disclosure which may have improved heat
exchange performance.
[0007] Embodiments of the first aspect of the present
disclosure provide a refrigerant distributing device com-
prising: a distributing tube defining a first end and a sec-
ond end in a length direction thereof; and a plurality of
nozzles disposed on the distributing tube along the length
direction of the distributing tube, each nozzle having a
predetermined length and being formed with a through
hole communicating an interior of the distributing tube

and an exterior of the distributing tube.
[0008] The refrigerant distributing device according to
embodiments of the present disclosure is capable of im-
proving the flow rate balance. The flow resistance is in-
creased because of the nozzles, the pressures at indi-
vidual nozzles may be balanced, and the pressure im-
balance between individual nozzles may be reduced
greatly, so that the refrigerant flow rate along the length
direction of the distributing tube is more balanced.
[0009] The refrigerant distributing device according to
embodiments of the present disclosure can control and
adjust the flow direction of the refrigerant. The gaseous-
liquid refrigerant may be ejected out of the nozzles along
the radial direction, the axial direction, the circumferential
direction and other directions of the distributing tube, so
that the refrigerant distribution uniformity in the exterior
of the distributing tube is improved greatly.
[0010] In some embodiments, the plurality of nozzles
are arranged in a plurality of rows in a circumferential
direction of the distributing tube, and the nozzles in each
row are arranged spirally.
[0011] In some embodiments, the through hole is a cir-
cular hole and passes through inner and outer end sur-
faces of the nozzle, and a length of the through hole is
0.125-250 times as large as a hydraulic diameter of the
through hole.
[0012] In some embodiments, the through hole passes
through inner and outer end surfaces of the nozzle, and
an axial direction of the through hole is inclined relative
to an axial direction of the nozzle.
[0013] In some embodiments, the through hole has a
rectangular or cross-shaped cross section.
[0014] In some embodiments, the through hole com-
prises a first through hole segment extending in a radial
direction of the nozzle and a second through hole seg-
ment extending in an axial direction of the nozzle, an
inner end of the second through hole segment is com-
municated with the interior of the distributing tube, and
an outer end of the second through hole segment is
closed, the first through hole segment communicates the
second through hole segment with the exterior of the  dis-
tributing tube.
[0015] In some embodiments, a plurality of the first
through hole segments are formed and arranged in a
circumferential direction of the second through hole seg-
ment.
[0016] In some embodiments, the through hole com-
prises a first through hole segment and a second through
hole segment extending in an axial direction of the nozzle,
an inner end of the second through hole segment is com-
municated with the interior of the distributing tube, and
an outer end of the second through hole segment is
closed, the first through hole segment communicates the
second through hole segment with the exterior of the dis-
tributing tube, and an axial direction of the first through
hole segment is deviated from a radial direction of the
nozzle.
[0017] In some embodiments, an inner end of each
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nozzle is extended into the interior of the distributing tube
by a predetermined length.
[0018] In some embodiments, the inner end of the each
nozzle is formed with a bent portion.
[0019] In some embodiments, an inner end of each
nozzle is flush with an inner wall surface or an outer wall
surface of the distributing tube.
[0020] In some embodiments, the through hole passes
through inner and outer end surfaces of the nozzle, an
axial direction of the through hole is parallel to an axial
direction of the nozzle, the distributing tube has a circular
cross-section, a ratio H/D of a length H of the through
hole to a hydraulic diameter D of the distributing tube is
in a range of 0.027 to 25, and a ratio H/L of the length H
of the through hole to a length L of the distributing tube
is in a range of 3.3310-4 to 0.125.
[0021] In some embodiments, a sum of cross-sectional
areas of the through holes of the nozzles is 0.01 % to
40% of a circumferential surface area of the distributing
tube.
[0022] Embodiments according to the second aspect
of the present disclosure provide a heat exchanger com-
prising: an inlet header; an outlet header; a plurality of
heat exchange tubes each having two ends connected
with the inlet header and the outlet header respectively
to communicate the inlet header and the outlet header;
a plurality of fins disposed between adjacent heat ex-
change tubes respectively; and a refrigerant distributing
device according to embodiments of the first aspect of
the present disclosure disposed in the inlet header.
[0023] Additional aspects and advantages of embodi-
ments of present disclosure will be given in part in the
following descriptions, become apparent in part from the
following descriptions, or be learned from the practice of
the embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWING

[0024] These and other aspects and advantages of
embodiments of the present disclosure will become ap-
parent and more readily appreciated from the following
descriptions made with reference to the accompanying
drawings, in which:

Fig. 1 is a schematic view of a refrigerant distributing
device according to a first embodiment of the present
disclosure;
Fig. 2 is a top view of the refrigerant distributing de-
vice shown in Fig. 1;
Fig. 3 is a schematic cross-sectional view of the re-
frigerant distributing device shown in Fig. 1;
Fig. 4 is a partial sectional view of a refrigerant dis-
tributing device according to a second embodiment
of the present disclosure;
Fig. 5 is a top view of the refrigerant distributing de-
vice shown in Fig. 4;
Fig. 6 is a partial sectional view of a refrigerant dis-
tributing device according to a third embodiment of

the present disclosure;
Fig. 7 is a top view of the refrigerant distributing de-
vice shown in Fig. 6;
Fig. 8 is a schematic cross-sectional view of the re-
frigerant distributing device shown in Fig. 6;
Fig. 9 is a partial sectional view of a refrigerant dis-
tributing device according to a fourth embodiment of
the present disclosure;
Fig. 10 is a top view of the refrigerant distributing
device shown in Fig. 9;
Fig. 11 is a schematic cross-sectional view of the
refrigerant distributing device shown in Fig. 9;
Fig. 12 is a partial sectional view of a refrigerant dis-
tributing device according to a fifth embodiment of
the present disclosure;
Fig. 13 is a top view of the refrigerant distributing
device shown in Fig. 12;
Fig. 14 is a schematic cross-sectional view of the
refrigerant distributing device shown in Fig. 12;
Fig. 15 is a schematic view of a refrigerant distribut-
ing device according to a sixth embodiment of the
present disclosure;
Fig. 16 is a top view of the refrigerant distributing
device shown in Fig. 15;
Fig. 17 is a schematic cross-sectional view of the
refrigerant distributing device shown in Fig. 15;
Fig. 18 is a schematic view of a refrigerant distribut-
ing device according to a seventh embodiment of
the present disclosure;
Fig. 19 is a top view of the refrigerant distributing
device shown in Fig. 18;
Fig. 20 is a schematic cross-sectional view of the
refrigerant distributing device shown in Fig. 18;
Fig. 21 is a schematic view of a refrigerant distribut-
ing device according to an eighth embodiment of the
present disclosure;
Fig. 22 is a top view of the refrigerant distributing
device shown in Fig. 21;
Fig. 23 is a schematic cross-sectional view of the
refrigerant distributing device shown in Fig. 21;
Fig. 24 is a schematic view of a heat exchanger ac-
cording to an embodiment of the present disclosure;
Fig. 25 is a schematic partial cross-sectional view of
an inlet header of the heat exchanger shown in Fig.
24; and
Fig. 26 is a graph illustrating a comparison between
a refrigerant distribution effect of a refrigerant dis-
tributing device according to an embodiment of the
present disclosure and a refrigerant distribution ef-
fect of a conventional distributing tube.

DETAILED DESCRIPTION

[0025] Reference will be made in detail to embodi-
ments of the present disclosure. The embodiments de-
scribed herein with reference to drawings are explana-
tory, illustrative, and used to generally understand the
present disclosure. The embodiments shall not be con-
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strued to limit the present disclosure. The same or similar
elements and the elements having same or similar func-
tions are denoted by like reference numerals throughout
the descriptions.
[0026] In the specification, unless specified or limited
otherwise, relative terms such as "length direction", "lat-
eral", "axial direction", "upper", "lower", "front", "rear",
"left", "right", "vertical", "horizontal", "top", "bottom", "in-
ner", "outer", as well as derivative thereof (e.g., "horizon-
tally", "downwardly", "upwardly", etc.) should be con-
strued to refer to the orientation as then described or as
shown in the drawings under discussion. These relative
terms are for  convenience of description and do not re-
quire that the present disclosure be constructed or oper-
ated in a particular orientation.
[0027] The refrigerant distributing device according to
embodiments of the present disclosure will be described
below with reference to the drawings.
[0028] As shown in Figs. 1-23, the refrigerant distrib-
uting device according to embodiments of the present
disclosure comprises a distributing tube 1 having a first
end (i.e. the left end in Fig. 1) and a second end (i.e. the
right end in Fig. 1) in a length direction (i.e. the left and
right direction in Fig. 1) thereof. A plurality of nozzles 2
are disposed on the distributing tube 1 along the length
direction of the distributing tube 1, and each nozzle 2 has
a predetermined length and is formed with a through hole
21 communicating an interior of the distributing tube 1
and an exterior of the distributing tube 1. Here, a person
having ordinary skill in the art will appreciate that the ex-
terior of the distributing tube 1 means an interior of a
header when the refrigerant distributing device is mount-
ed into the header of a heat exchanger.
[0029] In an example, as shown in Fig. 1, the first end
of the distributing tube 1 is open, and the second end of
the distributing tube 1 is closed. However, a person hav-
ing ordinary skill in the art will appreciate that the second
end of the distributing tube 1 may be open, and then
closed by an end wall of the header when the refrigerant
distributing device is mounted into the header of the heat
exchanger. In order to facilitate description, hereinafter,
the left end of the distributing tube 1 is referred as an
inlet end of the distributing tube 1, that is, the left end
opening of the distributing tube 1 is used as the refrigerant
inlet of the distributing tube 1.
[0030] With the refrigerant distributing device accord-
ing to embodiments of the present disclosure, the plural-
ity of nozzles 2 are mounted on the distributing tube 1
along the length direction of the distributing tube 1, the
pumping effect may be generated in the nozzles 2 under
the same pressure as that in the related art, such that
the flow rate in the nozzles 2 is larger than that in openings
of a conventional distributing tube when the hydraulic
diameter of the nozzle 2 is identical with that of the open-
ing of the conventional distributing tube.
[0031] In addition, the gaseous refrigerant and the liq-
uid refrigerant may be mixed again when flowing in the
through holes 21 of the nozzles 2, thus further reducing

the gas-liquid separation. Moreover, the through holes
21 of the nozzles 2 may increase the length of the refrig-
erant ejection passage so as to increase the refrigerant
distribution pressure difference, such that the refrigerant
flow rate distribution is more uniform along the entire
length direction of the  distributing tube 1, thus improving
the heat exchange performance of the heat exchanger.
[0032] By comparison to the conventional distributing
tube having distributing openings formed in a wall there-
of, with the refrigerant distributing device according to
embodiments of the present disclosure, the nozzles 2
each having a predetermined length are disposed on the
distributing tube 1. The refrigerant flow rate Q follows a

formula:  where A is a cross-sec-

tional area of the through hole 21 of the nozzle 2, H is a
pressure head, g is the gravity acceleration, and m0 is a

flow rate coefficient. Because the flow rate coefficient m0

of the nozzle 2 is 0.82 and the flow rate coefficient m0 of

the opening in the conventional distributing tube is 0.62,
the flow rate in the nozzle 2 is larger than that in the
opening in the conventional distributing tube when the
hydraulic diameter of the nozzle 2 is identical with that
of the opening in the conventional distributing tube.
[0033] In addition, with the conventional distributing
tube, the refrigerant flows out of the distributing tube
through individual openings formed in the wall of the dis-
tributing tube, the pressure drops in the individual open-
ings are unequal, and a pressure difference between the
refrigerant inlet and the opening furthest from the refrig-
erant inlet (i.e., the last opening) differs greatly from that
between the refrigerant inlet and the opening nearest to
the refrigerant inlet (i.e. the first opening), such that the
refrigerant flow rate distribution along a length direction
of the distributing tube is non-uniform, that is, the flow
rate in the first opening is much larger than that in the
last opening. In contrast, with the refrigerant distributing
device according to embodiments of the present disclo-
sure, because the nozzles 2 each having a predeter-
mined length are disposed on the distributing tube 1, the
refrigerant flow passage in each nozzle 2 is lengthened,
and the refrigerant distribution pressure drop in the noz-
zles 2 is larger than that in the openings in the conven-
tional distributing tube, such that a pressure difference
between the refrigerant inlet and the first nozzle 2 (for
example, the leftmost nozzle in Fig. 1) is substantially
identical with a pressure difference between the refrig-
erant inlet and the last nozzle 2(for example, the right
most nozzle in Fig. 1). Therefore, the refrigerant distri-
bution along the length direction of the distributing tube
1 is more uniform, as shown in Fig. 26. In Fig. 26, the
abscissas s represent a distance from each opening in
the conventional distributing tube to the refrigerant inlet
and a distance from each nozzle 2 in the refrigerant dis-
tributing device according to embodiments of the present
disclosure to the refrigerant inlet, and the ordinates m
represent a refrigerant flow rate in each opening and a
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refrigerant flow rate in each nozzle 2.
[0034] The refrigerant distributing device according to
a first embodiment of the present disclosure will be de-
scribed below with reference to Figs. 1-3, As shown in
Figs. 1-3, with the refrigerant distributing device accord-
ing to the first embodiment of the present disclosure, the
plurality of nozzles 2 are disposed on the distributing tube
1 along the length direction (i.e. the left and right direction
in Fig. 1) of the distributing tube 1, and arranged on the
distributing tube 1 in a straight line. Preferably, the dis-
tributing tube 1 is formed with a plurality of mounting holes
11, and each nozzle 2 is fitted and mounted in one mount-
ing hole 11.
[0035] In the embodiment shown in Figs. 1-3, each
nozzle 2 is cylindrical, the through hole 21 is a circular
hole and passes through an inner end surface (e.g. the
lower end surface in Fig. 1) and an outer end surface
(e.g. the upper end surface in Fig. 1) of the nozzle 2. A
length of the through hole 21 is 0.125-250 times as large
as a hydraulic diameter of the through hole 21. It should
be noted that if the length of the through hole 21 of the
nozzle 2 is too large, the flow resistance of the refrigerant
in the nozzle 2 will be increased; and if the length of the
through hole 21 of the nozzle 2 is too small, the pumping
effect will be weakened. Therefore, it has been found by
the applicant through lots of efforts and experiments that
the balance between reducing the resistance and main-
taining the pumping effect may be achieved by controlling
the length of the through hole 21 to be 0.125-250 times
as large as the hydraulic diameter of the through hole 21.
[0036] As shown in Figs. 1-3, in some specific exam-
ples, an outer end (i.e. the upper end in Fig. 1) of the
through hole 21 has an enlarged segment 22, thus facil-
itating the machining of the through hole 21.
[0037] As shown in Figs. 1-2, in some examples, the
plurality of nozzles 2 are spaced apart from each other
at equal intervals in the length direction of the distributing
tube 1. However, the present disclosure is not limited to
this. For example, the plurality of nozzles 2 may be
spaced apart from each other at unequal intervals.
[0038] As shown in Fig. 3, in one example, an axial
direction of the through hole 21 is consistent with an axial
direction of the nozzle 2.
[0039] In other examples, an inner end (i.e. the end of
each nozzle 2 close to the distributing tube 1) of each
nozzle 2 is extended into the interior of the distributing
tube 1 by a predetermined length. Because the nozzle 2
is inserted into the interior of the distributing tube 1, the
refrigerant is agitated when flowing in the distributing tube
1 along the axial direction of the distributing tube 1, and
the gaseous refrigerant and the liquid refrigerant are sep-
arated from and then remixed with  each other continu-
ously, such that the gaseous refrigerant and the liquid
refrigerant may be still mixed uniformly when flowing to
a region in the distributing tube 1 away from the refriger-
ant inlet of the distributing tube 1. Alternatively, the inner
end of each nozzle 2 is flush with the inner wall surface
or the outer wall surface of the distributing tube 1.

[0040] In some embodiments, the through hole 21
passes through the inner end surface and the outer end
surface of the nozzle 2, and the axial direction of the
through hole 21 is parallel to the axial direction of the
nozzle 2. The distributing tube 1 is a circular tube, a ratio
H/D of a length H of the through hole 21 to a hydraulic
diameter D of the distributing tube 1 is in a range of 0.027
to 25, and a ratio H/L of the length H of the through hole
21 to a length L of the distributing tube 1 is in a range of
3 .3310-4 to 0.125.
[0041] According to some embodiments of the present
disclosure, if the local pressure drop is not considered,
according to a formula of the frictional resistance (i.e.
frictional drag) in the distributing tube: 

the resistance in a single nozzle is: 

the frictional resistance in the distributing tube is: 

when ΔPnozzle is larger than ΔPtube, the optimization of
the flow rate in the nozzle may be realized.
[0042] Therefore, when the ratio H/ D of the length H
of the through hole 21 to the hydraulic diameter D of the
distributing tube 1 is in a range of 0.027 to 25 and the
ratio H/ L of the length H of the through hole 21 to the
length L of the distributing tube 1 is in a range of 3.3310-4

to 0.125, the flow rate distribution between individual noz-
zles 2 of the distributing tube 1 may be optimized. For
example, in a specific example, H= 1- 25 millimeters, d
= 0.1- 8 millimeters, D = 1- 36 millimeters, L = 0.2- 3
meters.
[0043] Likewise, based on the above analysis, when a
sum of cross- sectional areas of the through holes 21 of
the nozzle 2 is 0.01% to 40% of a circumferential surface
area of the distributing tube 1, the flow rate distribution
between individual nozzles 2 of the distributing tube 1
may be optimized.
[0044] In the embodiment shown in Figs. 1-3, the dis-
tributing tube 1 has a circular cross section, and the
through hole 21 in the nozzle 2 is a circular hole (i.e. the
through hole has a circular cross section). However, the
present disclosure is not limited to this. For example, in
other embodiments, the distributing tube 1 may have a
rectangular cross section, and the cross section of the
through hole 21 may have a square shape or any other
suitable shape.

7 8 



EP 2 650 635 A1

6

5

10

15

20

25

30

35

40

45

50

55

[0045] The refrigerant distributing device according to
a second embodiment of the present disclosure will be
described below with reference to Figs. 4-5. In the second
embodiment shown in Figs. 4-5, the nozzle 2 is cylindri-
cal, the through hole 21 has a circular cross section, the
through hole 21 passes through an inner end surface
(i.e., a lower end surface in Fig. 4) and an outer end
surface (i.e., an upper end surface in Fig. 4) of the nozzle
2, and the axial direction of the through hole 21 is inclined
at a predetermined angle α of, for example, about 0-90
degrees, preferably 0-60 degrees, relative to the axial
direction of the nozzle 2. By controlling the axial direction
of the through hole 21 to be inclined relative to the axial
direction of the nozzle 2, the length of the through hole
21 may be increased without changing the length of the
nozzle 2. Therefore, the length of the refrigerant flow pas-
sage may be increased so as to enhance the mixing effect
of the gaseous refrigerant and the liquid refrigerant, and
the direction of the refrigerant flow passage may be
changed, so that the refrigerant is ejected out of the dis-
tributing tube 1 at a particular angle so as to improve the
distribution effect.
[0046] The refrigerant distributing device according to
a third embodiment of the present disclosure will be de-
scribed below with reference to Figs. 6-8. In the third
embodiment shown in Figs. 6-8, the nozzle 2 is cylindri-
cal, the through hole 21 passes through an inner end
surface and an outer end surface of the nozzle 2, and
the through hole 21 has a cross-shaped cross section.
However, the present disclosure is not limited to this. For
example, the through hole 21 may have a rectangular
cross section. Since the through hole 21 has a non-cir-
cular cross section, the pumping effect and the ejection
effect may be further enhanced, and the gas-liquid sep-
aration may be eliminated.
[0047] The refrigerant distributing device according to
a fourth embodiment of the present disclosure will be
described below with reference to Figs. 9-11. In the fourth
embodiment shown in Figs. 9-11, the inner end of each
nozzle 2 is extended into the interior of the distributing
tube 1 by a predetermined length, and the inner end of
the each nozzle 2 is formed with a bent portion. In other
words, the nozzle 2 may be of a bent cylinder. An angle
β between the bent portion and the main body of the
nozzle 2 may be in a range of about 45 degrees to 180
degrees. By forming  the bent portion at the inner end of
the nozzle 2, the gaseous refrigerant and the liquid re-
frigerant may be guided, and the agitation effect on the
refrigerant in the distributing tube 1 may be further en-
hanced.
[0048] The refrigerant distributing device according to
a fifth embodiment of the present disclosure will be de-
scribed below with reference to Figs. 12-14. In the fifth
embodiment shown in Figs. 12-14, the through hole 21
comprises a first through hole segment 212 extending in
a radial direction of the nozzle 2 and a second through
hole segment 211 extending in an axial direction of the
nozzle 2. The inner end (the lower end in Fig. 12) of the

second through hole segment 211 is communicated with
the interior of the distributing tube 1, and the outer end
(the upper end in Fig. 12) of the second through hole
segment 211 is closed. The first through hole segment
212 communicates the second through hole segment
211 with the exterior of the distributing tube 1. In other
words, the inner end of the first through hole segment
212 is communicated with the second through hole seg-
ment 211, and the outer end of the first through hole
segment 212 is communicated with the exterior of the
distributing tube 1. In a specific example, a plurality of
the first through hole segments 212, for example, 2-12
first through hole segments 212, are formed and ar-
ranged in the circumferential direction of the second
through hole segment 211. Since the first through hole
segment 212 is extended in the radial direction of the
nozzle 2, the refrigerant is easy to control to be ejected
out of the nozzle 2 along various radial directions of the
nozzle 2, but may not be ejected along the radial direction
of the distributing tube 1, thus improving the distribution
uniformity of the refrigerant in the exterior of the distrib-
uting tube 1. Therefore, the refrigerant may be distributed
in the exterior of the distributing tube 1 more uniformly.
[0049] The refrigerant distributing device according to
a sixth embodiment of the present disclosure will be de-
scribed below with reference to Figs. 15-17. In the sixth
embodiment shown in Figs. 15-17, the through hole 21
comprises a plurality of first through hole segments 212
and a second through hole segment 211 extending in an
axial direction of the nozzle 2. The inner end of the second
through hole segment 211 is communicated with the in-
terior of the distributing tube 1, and the outer end of the
second through hole segment 211 is closed. The first
through hole segments 212 communicate the second
through hole segment 211 with the exterior of the distrib-
uting tube 1. In the embodiment shown in Figs. 15-17,
the first through hole segments 212 and the second
through hole segment 211 have circular cross sections,
and the axial direction of  the first through hole segment
212 is deviated from the radial direction of the nozzle 2,
for example, the axial direction of the first through hole
segment 212 is consistent with a tangential direction of
the second through hole segment 211. Therefore, the
refrigerant passing through the first through hole seg-
ment 212 is ejected along a direction deviated from the
radial direction of the nozzle 2, and consequently the
rotation of the refrigerant after being ejected into the sec-
ond through hole segment 212 is enhanced, thus improv-
ing the distribution uniformity of the refrigerant in the ex-
terior of the distributing tube 1. Therefore, the gaseous
refrigerant and the liquid refrigerant may be distributed
in the exterior of the distributing tube 1 more uniformly.
[0050] The refrigerant distributing device according to
a seventh embodiment of the present disclosure will be
described below with reference to Figs. 18-20. In the sev-
enth embodiment shown in Figs. 18-20, the through hole
21 comprises a first through hole segment 212 and a
second through hole segment 211 extending in an axial
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direction of the nozzle 2. The first through hole segment
212 and the second through hole segment 211 have rec-
tangular cross sections. Alternatively, a plurality of first
through hole segments 212 may be formed, and extend-
ed in the radial direction of the nozzle 2 or a direction
deviated from the radial direction of the nozzle 2.
[0051] The refrigerant distributing device according to
an eighth embodiment of the present disclosure will be
described below with reference to Figs. 21-23. In the
eighth embodiment shown in Figs. 21-23, the plurality of
nozzles 2 are spirally arranged in the length direction of
the distributing tube 1. Therefore, the gaseous refrigerant
and the liquid refrigerant may be spirally ejected along
the length direction of the distributing tube 1, so that the
gaseous refrigerant and the liquid refrigerant may be uni-
formly distributed in the exterior of the distributing tube 1.
[0052] In the above embodiments, the plurality of noz-
zles 2 are arranged in one row. However, it should be
appreciated that the plurality of nozzles 2 may be ar-
ranged in a plurality of rows in a circumferential direction
of the distributing tube 1, and the nozzle 2 in each row
may be arranged spirally or linearly.
[0053] In the above embodiments, the nozzles 2 are
cylindrical. However, the present disclosure is not limited
to this. For example, the nozzles 2 may be of a prism
having a rectangular cross section or a cross section of
other shapes.
[0054] In some embodiments, the nozzles 2 may be
manufactured separately and mounted onto the distrib-
uting tube 1. Alternatively, the nozzles 2 and the distrib-
uting tube 1 may be integrally  manufactured, for exam-
ple, the nozzles 2 and the distributing tube 1 are integrally
cast.
[0055] With the refrigerant distributing device accord-
ing to embodiments of the present disclosure, because
the nozzles 2 are disposed on the distributing tube 1, the
distribution effect may be improved, and the separation
of the gaseous refrigerant and the liquid refrigerant may
be reduced, thus improving the heat exchange effect.
[0056] The heat exchanger according to an embodi-
ment of the present disclosure will be described below
with reference to Figs. 24-25. As shown in Figs. 24-25,
the heat exchanger according to an embodiment of the
present disclosure comprises an inlet header 100, an out-
let header 200, a plurality of heat exchange tubes 300,
a plurality of fins 400, and a refrigerant distributing device
described with reference to embodiments of the present
disclosure.
[0057] Two ends of each heat exchange tube 300 are
connected with the inlet header 100 and the outlet header
200 respectively to communicate the inlet header 100
and the outlet header 200. The plurality of fins 400 are
disposed between adjacent heat exchange tubes 300
respectively. The refrigerant distributing device is dis-
posed in the inlet header 100. As shown in Figs. 24-25,
one end (i.e., a right end in Fig. 24) of the distributing
tube 1 of the refrigerant distributing device is inserted
into the inlet header 100 along a length direction of the

inlet header 100. For example, the one end of the dis-
tributing tube 1 may be closed by a separate end cap or
the right end wall of the inlet header 100. The other end
(i.e., a left end in Fig. 24) of the distributing tube 1 may
be exposed out of the inlet header 100 and used as a
refrigerant inlet of the heat exchanger. With the heat ex-
changer according to an embodiment of the present dis-
closure, the refrigerant distribution effect and the heat
exchange performance are good.
[0058] It should be appreciated that, in some embod-
iments, the refrigerant distributing device according to an
embodiment of the present disclosure may also be dis-
posed in the outlet header 200. In this case, the refriger-
ant distributing device is used as a refrigerant collecting
device. Alternatively, the refrigerant distributing device
according to an embodiment of the present disclosure
may be disposed in the inlet header 100 and the outlet
header 200 simultaneously.
[0059] In conclusion, the refrigerant distributing device
and the heat exchanger according to embodiments of
the present disclosure are capable of improving the flow
rate balance. Since the flow resistance is increased by
means of the through holes of the nozzles, the pressure
difference between individual nozzles may be balanced,
and the pressure imbalance between individual nozzles
may be reduced largely, so that the refrigerant flow rate
along the length direction of the  distributing tube may be
more balanced.
[0060] The refrigerant distributing device and the heat
exchanger according to embodiments of the present dis-
closure are capable of controlling and adjusting the di-
rection of the refrigerant. The gaseous refrigerant and
the liquid refrigerant may be ejected out of the nozzles
not only along the radial direction of the distributing tube,
but also along the axial direction, the circumferential di-
rection or other directions of the distributing tube, so that
the refrigerant distribution uniformity in the exterior of the
distributing tube may be improved largely.
[0061] Reference throughout this specification to "a
first embodiment", "a second embodiment", "some em-
bodiments", "an example", "a specific example", or
"some examples" means that a particular feature, struc-
ture, material, or characteristic described in connection
with the embodiment or example is included in at least
one embodiment or example of the present disclosure.
Thus, the appearances of the above phrases in various
places throughout this specification are not necessarily
referring to the same embodiment or example of the
present disclosure. Furthermore, the particular features,
structures, materials, or characteristics may be com-
bined in any suitable manner in one or more embodi-
ments or examples.
[0062] Although explanatory embodiments have been
shown and described, it would be appreciated by those
skilled in the art that the above embodiments can not be
construed to limit the present disclosure, and changes,
alternatives, and modifications can be made in the em-
bodiments without departing from spirit, principles and
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scope of the present disclosure.

Claims

1. A refrigerant distributing device, comprising:

a distributing tube defining a first end and a sec-
ond end in a length direction thereof; and
a plurality of nozzles disposed on the distributing
tube along the length direction of the distributing
tube, each nozzle having a predetermined
length and being formed with a through hole
communicating an interior of the distributing
tube and an exterior of the distributing tube.

2. The refrigerant distributing device according to claim
1, wherein the plurality of nozzles are arranged in a
plurality of rows in a circumferential direction of the
distributing tube, and the nozzles in each row are
arranged spirally.

3. The refrigerant distributing device according to claim
1, wherein the through hole is a circular hole and
passes through inner and outer end surfaces of the
nozzle, and a length of the through hole is 0.125-250
times as large as a hydraulic diameter of the through
hole.

4. The refrigerant distributing device according to claim
1, wherein the through hole passes through inner
and outer end surfaces of the nozzle, and an axial
direction of the through hole is inclined relative to an
axial direction of the nozzle.

5. The refrigerant distributing device according to claim
1, wherein the through hole has a rectangular or
cross-shaped cross section.

6. The refrigerant distributing device according to claim
1, wherein the through hole comprises a first through
hole segment extending in a radial direction of the
nozzle and a second through hole segment extend-
ing in an axial direction of the nozzle,
wherein an inner end of the second through hole
segment is communicated with the interior of the dis-
tributing tube, and an outer end of the second
through hole segment is closed,
wherein the first through hole segment communi-
cates the second through hole segment with the ex-
terior of the distributing tube.

7. The refrigerant distributing device according to claim
6, wherein a plurality of the first  through hole seg-
ments are formed and arranged in a circumferential
direction of the second through hole segment.

8. The refrigerant distributing device according to claim

1, wherein the through hole comprises a first through
hole segment and a second through hole segment
extending in an axial direction of the nozzle,
wherein an inner end of the second through hole
segment is communicated with the interior of the dis-
tributing tube, and an outer end of the second
through hole segment is closed,
wherein the first through hole segment communi-
cates the second through hole segment with the ex-
terior of the distributing tube, and an axial direction
of the first through hole segment is deviated from a
radial direction of the nozzle.

9. The refrigerant distributing device according to any
one of claims 1-8, wherein an inner end of each noz-
zle is extended into the interior of the distributing
tube by a predetermined length.

10. The refrigerant distributing device according to claim
9, wherein the inner end of the nozzle is formed with
a bent portion.

11. The refrigerant distributing device according to any
one of claims 1-8, wherein an inner end of each noz-
zle is flush with an inner wall surface or an outer wall
surface of the distributing tube.

12. The refrigerant distributing device according to claim
1, wherein the through hole passes through inner
and outer end surfaces of the nozzle,
wherein an axial direction of the through hole is par-
allel to an axial direction of the nozzle, the distributing
tube has a circular cross-section,
wherein a ratio H/D of a length H of the through hole
to a hydraulic diameter D of the distributing tube is
in a range of 0.027 to 25, and a ratio H/L of the length
H of the through hole to a length L of the distributing
tube is in a range of 3.3310-4 to 0.125.

13. The refrigerant distributing device according to claim
1, wherein a sum of cross-sectional  areas of the
through holes of the nozzles is 0.01% to 40% of a
circumferential surface area of the distributing tube.

14. A heat exchanger, comprising:

an inlet header;
an outlet header;
a plurality of heat exchange tubes each having
two ends connected with the inlet header and
the outlet header respectively to communicate
the inlet header and the outlet header;
a plurality of fins disposed between adjacent
heat exchange tubes respectively; and
a refrigerant distributing device according to any
one of claims 1-13 disposed in the inlet header.
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