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(57) A heat exchanger header for a heat exchanger
in which refrigerant s flowed in parallel through a plurality
of flat tubes 30 disposed in parallel includes a header
main body 11 in which a plurality of through-holes 12 to
which ends of the plurality of flat tubes 30 are connected
are arranged side by side in a longitudinal direction, and
a lid body 13 that faces the plurality of through-holes 12
of the header main body 11 and is joined to the header
main body 11. At least one chamber communicating with
the plurality of through-holes 12 and serving as a refrig-
erant flow passage is formed between the header main
body 11 and the lid body 13. Each of the plurality of
through-holes 12is an inlet side through-hole or an outlet
side through-hole to which a refrigerant inlet side end or
a refrigerant outlet side end of the plurality of flat tubes
30 is connected. In a part of the lid body 13 that faces
the inlet side through-holes, a plurality of grooves extend-
ing in the longitudinal direction of the lid body 13 are
formed in a lateral direction perpendicular to the longitu-
dinal direction.
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Description
Technical Field

[0001] The present invention relates to a heat ex-
changer header for a heat exchanger used in a refriger-
ation cycle apparatus such as an air-conditioning appa-
ratus, and a heat exchanger having the heat exchanger
header.

Background Art

[0002] Hitherto, there has been a heat exchanger con-
figured such that a pair of headers extending in the ver-
tical direction are spaced in the lateral direction, a plurality
of flat tubes are disposed in parallel between the pair of
headers, and both ends of the plurality of heat exchang-
ing tubes communicate with the plurality of headers. In
this type of heat exchanger, when it is used as an evap-
orator, two-phase gas-liquid refrigerant flows into it, and
therefore liquid is accumulated in the gravity direction in
an inlet side header, whereas gas is accumulated in the
upper part in the header. Therefore, there is a problem
that refrigerant cannot be equally distributed to each flat
tube, and the performance of the heat exchanger de-
grades.

[0003] So,when aheatexchangeris used as an evap-
orator, an inlet side header is required to have a function
of equally distributing refrigerant. As a header having
such a function, hitherto, there has been a header in
which a looped flow passage that makes a U-turn in the
vertical directionis formed in the header, and an incoming
two-phase refrigerant flow is circulated and homoge-
nizedin the header, and s distributed to each of a plurality
of heattransfer tubes (see, forexample, Patent Literature

1).
Citation List
Patent Literature

[0004] PatentLiterature 1: Japanese Unexamined Pat-
ent Application Publication No. 2011-85324 (Abstract,
Fig. 1)

Summary of Invention
Technical Problem

[0005] However, in the header of Patent Literature 1,
since refrigerant is passed through a looped flow pas-
sage, there is a problem that pressure loss occurs, and
results in a degradation of the heat transfer performance
of the heat exchanger.

[0006] In addition, in the header of Patent Literature 1,
since it is necessary to separately form a looped flow
passage inside the header, there is a problem that the
complicated structure results in an increase in cost.
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[0007] The present invention has been made in view
of such points, and it is an object of the present invention
to provide a heat exchanger header that can suppress
pressure loss, can equally distribute refrigerant without
degrading heat transfer performance of a heat exchang-
er, and has a simple structure, and a heat exchanger
having the heat exchanger header.

Solution to Problem

[0008] A heat exchanger header according to the
present invention is a heat exchanger header for a heat
exchanger in which refrigerant is flowed in parallel
through a plurality of heat transfer tubes disposed in par-
allel, wherein a plurality of through-holes to which ends
of the plurality of heat transfer tubes are connected are
arranged side by side in a longitudinal direction, wherein
at least one chamber communicating with the plurality of
through-holes and serving as a refrigerant flow passage
is formed, and wherein each of the plurality of through-
holes is an inlet side through-hole or an outlet side
through-hole to which a refrigerant inlet side end or a
refrigerant outlet side end of the plurality of heat transfer
tubes is connected, and in a part of the chamber that
faces the inlet side through-holes, a plurality of grooves
extending in the longitudinal direction of the header are
formed in a lateral direction perpendicular to the longitu-
dinal direction.

Advantageous Effects of Invention

[0009] According to the present invention, a heat ex-
changer header that can suppress pressure loss, can
equally distribute refrigerant without degrading heat
transfer performance of a heat exchanger, and has a
simple structure can be obtained. Brief Description of
Drawings

[0010]

[Fig. 1] Fig. 1 is a schematic perspective view of a
heatexchanger 1 employing a heatexchanger head-
er according to Embodiment 1 of the present inven-
tion.

[Fig. 2] Fig. 2 is a perspective view showing one of
the flat tubes 30 of Fig. 1.

[Fig. 3] Fig. 3 is an exploded perspective view of the
inlet header 10 of Fig. 1.

[Fig. 4] Fig. 4 is a sectional view of the inlet header
part of Fig. 1 taken along line A-A.

[Fig. 5] Fig. 5 is a diagram showing a refrigerant cir-
cuit of a refrigeration cycle apparatus 50 to which
the heat exchanger 1 of Fig. 1 is applied.

[Fig. 6] Fig. 6 is a diagram showing the flow of refrig-
erant in the case where the heat exchanger 1 of Fig.
1 is used as an evaporator.

[Fig. 7] Fig. 7 is a diagram showing the flow state of
refrigerant in the inlet header 10.

[Fig. 8] Fig. 8 is a sectional view taken along line B-
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B of Fig. 7.

[Fig. 9] Fig. 9 shows the flow state of refrigerantin a
header not provided with grooves as a comparative
example.

[Fig. 10] Fig. 10 is a diagram showing Modification
1 of the grooves 14 of Fig. 3.

[Fig. 11] Fig. 11 is a diagram showing Modification
2 of the grooves 14 of Fig. 3.

[Fig. 12] Fig. 12 is a diagram showing a heat ex-
changer 1 A according to Embodiment 2 of the
present invention.

[Fig. 13] Fig. 13 is an exploded perspective view of
the header 70 of Fig. 1.

[Fig. 14] Fig. 14 shows modifications of the grooves
14 of Fig. 13.

[Fig. 15] Fig. 15 shows a heat exchanger 1 B accord-
ing to Embodiment 3 of the present invention.

Description of Embodiments
Embodiment 1

[0011] Fig. 1is a schematic perspective view of a heat
exchanger employing a heat exchanger header accord-
ing to Embodiment 1 of the present invention. In Fig. 1
and the other figures described later, the same reference
signs are used for the same or corresponding compo-
nents, and this is common throughout the specification.
The forms of components described in the whole speci-
fication are illustrative only, and the present invention is
not limited to these descriptions.

[0012] The heat exchanger 1 is a parallel flow heat
exchanger in which refrigerant is flowed in parallel, par-
ticularly a one-way flow passage type heat exchanger in
which refrigerant is flowed from one side to the other side
in the whole heat exchanger 1. The heat exchanger 1
has a pair of headers 10 and 20 spaced from each other,
a plurality of flat tubes (heat transfer tubes) 30 that are
disposed in parallel between the pair of headers 10 and
20 and both ends of which are connected to the pair of
headers 10 and 20, and a plurality of fins 40. The pair of
headers 10 and 20, the flat tubes 30, and the fins 40 are
all formed of aluminum or aluminum alloy.

[0013] The fins 40 are plate-like fins that are stacked
at intervals between the pair of headers 10 and 20 and
between which air passes, and the plurality of flat tubes
30 are passed therethrough. The fins 40 do not neces-
sarily have to be plate-like fins, and only have to be fins
40 disposed such that air passes in the air passage di-
rection. The fins 40 may be, for example, corrugated fins
or the like alternately stacked with the flat tubes 30 in the
vertical direction. In short, the fins 40 only have to be fins
disposed such thatair passesinthe air passage direction.
[0014] The flat tubes 30 have a plurality of through-
holes 30a serving as refrigerant flow passages as shown
in Fig. 2. Heat transfer tubes are not limited to flat tubes,
and circular tubes and tubes having any other shape can
be used.
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[0015] Ofthe pair of headers 10 and 20, the inlet head-
er 10 on the refrigerant inlet side of the plurality of flat
tubes 30 is connected to a refrigerant inlet pipe 10a, and
the outlet header 20 on the refrigerant outlet side of the
plurality of flattubes 30 is connected to a refrigerant outlet
pipe 20a.

[0016] The presentinvention has a characteristic in, of
the pair of headers 10 and 20, particularly the header on
the inlet side (hereinafter referred to as inlet header 10).
The structure thereof will be described with reference to
Fig. 3 below.

[0017] Fig. 3 is an exploded perspective view of the
inlet header 10 of Fig. 1. Fig. 4 is a sectional view of the
inlet header part of Fig. 1 taken along line A-A.

[0018] The inlet header 10 has a box-like header main
body 11 with one side open, and a plate-like lid body 13
covering an opening 11 a of the header main body 11,
and at least one chamber 10A serving as a refrigerant
flow passage is formed therebetween. In a bottom sur-
face 11 b of the header main body 11 that faces the open-
ing 11 a, a plurality of through-holes 12 serving as inlet
side through-holes are arranged side by side along the
longitudinal direction of the header main body 11. The
refrigerant inlet side ends of the plurality of flat tubes 30
are connected to the plurality of through-holes 12, and
communicate with the chamber 10A. The refrigerantinlet
pipe 10a is connected to the inlet header 10.

[0019] On a surface 13a of the lid body 13 that faces
the through-holes 12 in the at least one chamber 10A, a
plurality of grooves 14 extending in the longitudinal di-
rection are formed over the entire length in the lateral
direction perpendicular to the longitudinal direction. Spe-
cifically, the grooves 14 are formed by the gaps between
a plurality of protrusions 15 protruding from the lid body
13. The grooves 14 are provided in order to draw refrig-
erant liquid flowing into the inlet header 10 into the
grooves by the effect of surface tension and to thereby
equally distribute the refrigerant from the inlet header 10
to each pass.

[0020] When manufacturing the inlet header 10 thus
configured, the box-like header main body 11 is formed
by cutting or the like, and the through-holes 12 are formed
in the header main body 11. The lid body 13 is formed
by cutting or the like. The lid body 13 is fittably configured
so as to be able to be temporarily fastened to the opening
11 a of the header main body 11, and brazing filler metal
is applied to the fitting parts.

[0021] When manufacturing the whole heat exchanger
1, the lid body 13 is fitted in and temporarily fastened to
the opening 11a of the header main body 11, and, in a
state where the outlet header 20, the flat tubes 30, and
the fins 40 are all assembled, the whole is joined by braz-
ing at the same time.

[0022] Fig. 5is a diagram showing a refrigerant circuit
of a refrigeration cycle apparatus 50 to which the heat
exchanger 1 of Fig. 1 is applied.

[0023] The refrigeration cycle apparatus 50 includes a
compressor 51, a condenser 52, an expansion valve 53
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as a pressure reducing device, and a evaporator 54. The
heatexchanger 1is used as at least one of the condenser
52 and the evaporator 54. Gas refrigerant discharged
from the compressor 51 flows into the condenser 52, ex-
changes heat with air passing through the condenser 52
to become high-pressure liquid refrigerant, and flows out.
The high-pressure liquid refrigerant flowing out of the
condenser 52 is reduced in pressure by the expansion
valve 53 to become low-pressure two-phase gas-liquid
refrigerant, and flows into the evaporator 54. The low-
pressure two-phase gas-liquid refrigerant flowing into the
evaporator 54 exchanges heat with air passing through
the evaporator 54 to become low-pressure gas refriger-
ant, and is sucked into the compressor 51 again.
[0024] Fig. 6 is a diagram showing the flow of refriger-
ant in the case where the heat exchanger 1 of Fig. 1 is
used as an evaporator.

[0025] Two-phase gas-liquid refrigerant flowing out of
the expansion valve 53 flows through the refrigerant inlet
pipe 10a into the inlet header 10. The refrigerant flowing
into the inlet header 10 flows from one end to the other
end of the flat tubes 30 constituting each pass of the heat
exchanger 1, merges in the outlet header 20, and flows
through the refrigerant outlet pipe 20a to the outside.
[0026] Next, the operation inside the inlet header will
be described. Fig. 7 is a diagram showing the flow state
of refrigerant in the inlet header 10. Fig. 8 is a sectional
view taken along line B-B of Fig. 7, and is a schematic
diagram showing a state where liquid refrigerant is ac-
cumulated between the grooves in the inlet header 10.
Fig. 9 includes diagrams (a) and (b) showing the flow
state of refrigerant in a header not provided with grooves
14 as a comparative example.

[0027] First, the flow state of refrigerant in the compar-
ative example will be described with reference to Fig. 9.
When the amount of refrigerant circulating in the refrig-
erant circuit is large, two-phase gas-liquid refrigerant
flowing through the refrigerant inlet pipe 10a into the inlet
header 10 accumulates in the upper part of the inlet head-
er 10 owing to momentum at the time of inflow as shown
in Fig. 9 (a). In contrast, when the amount of refrigerant
circulating in the refrigerant circuit is small, two-phase
gas-liquid refrigerant flowing through the refrigerant inlet
pipe 10ainto the inletheader 10 accumulates in the lower
part of the inlet header 10 by the influence of gravity. As
described above, in the case of a configuration in which
an inlet header 10 is not provided with grooves 14, liquid
refrigerant concentrates in the upper part or the lower
part, and distribution to each pass is unequal.

[0028] Next, the flow state of refrigerant in the inlet
header 10 of Embodiment 1 will be described with refer-
ence toFig. 7 and Fig. 8. Two-phase gas-liquid refrigerant
flowing through the refrigerant inlet pipe 10a into the inlet
header 10 flows in the inlet header 10, and liquid refrig-
erantis drawn into the grooves 14 by the effect of surface
tension. Thus, the liquid refrigerant is held equally in the
longitudinal direction in the inlet header 10, and the
amount of liquid refrigerant flowing into each flat tube 30
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is equalized.

[0029] As described above, according to Embodiment
1, by providing the lid body 13 with a plurality of grooves
14 and causing surface tension to act, unevenness of
liquid refrigerant can be suppressed, and refrigerant can
be equally distributed to and caused to flow into each of
the plurality of flat tubes 30. Thus, the heat exchange
efficiency can be improved, and the capacity in the case
where the heat exchanger 1 is used as an evaporator
can be exerted to the maximum.

[0030] Since Embodiment 1 utilizes the action of sur-
face tension of liquid refrigerant to prevent uneven refrig-
erant distribution, the pressure loss can be suppressed
as compared to the conventional configuration, and the
performance degradation in the case where the heat ex-
changer 1 is used as an evaporator can be suppressed.
[0031] Since the inlet header 10 of Embodiment 1 is
composed of a header main body 11 and a lid body 13
having grooves 14, and has a simple structure, it is easy
to manufacture, and can be reduced in cost.

[0032] The inlet header of the present invention is not
limited to the structure shown in Fig. 3, and various mod-
ifications, such as the following (1) and (2), may be made
without departing from of the scope of the presentinven-
tion.

[0033] (1) Fig. 10 is a diagram showing Modification 1
of the grooves 14 of Fig. 3.

[0034] In the configuration of the grooves 14 of Em-
bodiment 1 shown in Fig. 5, the protrusions 15 are all the
same in height. As shown in Fig. 10, the height of the
protrusions 15 may be alternately large and small in the
lateral direction of the lid body 13 (the vertical direction
in Fig. 10). In this case, the end faces (inclined surfaces)
of the grooves 14 closest to the flat tubes 30 (shown by
dashed line 14a in Fig. 10) are wide as compared to the
configuration in which the protrusions 15 are all the same
in height as shown in Fig. 5. Therefore, it can be expected
that the effect of drawing liquid refrigerant is improved.
The height of the protrusions 15 is not limited to the con-
figuration in which the height of the protrusions 15 is al-
ternately long and short. As long as every two of the pro-
trusions 15 adjacent in the lateral direction of the lid body
13 differ in height, the same effects can be expected.
The following Modification 2 is another example of the
configuration in which every two of the protrusions 15
adjacent in the lateral direction of the lid body 13 differ
in height.

[0035] (2)Fig. 11 is a diagram showing Modification 2
of the grooves 14 of Fig. 3.

[0036] The smaller the width (the length in the vertical
direction in Fig. 11) of the grooves 14 and the larger the
height of the grooves 14, the larger the refrigerant holding
action in the grooves 14 due to surface tension. Liquid
refrigerant flowing into the inlet header 10 tends to accu-
mulate at both ends in the lateral direction of the lid body
13. So, in Modification 2, the height of the protrusions 15
increases from both ends toward the central part in the
lateral direction and the height of the grooves 14 is ad-
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justed so that the refrigerant holding force increases to-
ward the central part in the lateral direction. Thus, une-
venness of refrigerant is suppressed also in the lateral
direction, and the amount of refrigerant in each groove
14 can be equalized in both the longitudinal direction and
the lateral direction. As a result, it can be expected that
refrigerant can be more equally distributed to each of the
flat tubes 30. Although an example is shown here in which
only the height of the grooves 14 is varied, the width of
the grooves 14 may be decreased toward the central part.
[0037] As described above, the present invention is
characterized in that the inlet header 10 is provided with
a plurality of grooves 14. As a heat exchanger 1 to which
the character is applied, in Embodiment 1, an example
of aone-way flow passage type heat exchanger is shown
in which refrigerant flows from one side to the other in
the whole heat exchanger. The character can also be
applied to a U-turn flow passage type heat exchanger in
which refrigerant flows while making U-turns. The con-
figuration in which the present invention is applied to a
U-turn flow passage type heat exchanger will be de-
scribed below with reference to the following Embodi-
ment 2 and Embodiment 3.

Embodiment 2

[0038] Fig. 12 is a diagram showing a heat exchanger
1 A according to Embodiment 2 of the present invention.
[0039] The heat exchanger 1 A is a parallel flow heat
exchanger in which refrigerant is flowed in parallel, par-
ticularly a U-turn flow passage type heat exchanger.
Here, a configuration example is shown in which the
number of passes is five.

[0040] The heat exchanger 1 A has a pair of headers
70 and 80 spaced from each other, a plurality of (20 here)
flat tubes (heat transfer tubes) 30 that are disposed in
parallel between the pair of headers 70 and 80 and both
ends of which are connected to the pair of headers 70
and 80, and a plurality of fins 40. The pair of headers 70
and 80, the flat tubes 30, and the fins 40 are all formed
of aluminum or aluminum alloy. The configurations of the
flattubes 30 and the fins 40 are the same as Embodiment
1.

[0041] Fig. 13 is an exploded perspective view of the
header 70 of Fig. 1.

[0042] Theheader 70 has a box-like header main body
71 with one side open. In a bottom surface 71 b of the
header main body 71 that faces the opening 71 a, a plu-
rality of through-holes 72 to which a plurality of flat tubes
30 are connected are arranged side by side along the
longitudinal direction of the header main body 71. Two
partition plates 73 are provided inside the header main
body 71, and three independent chambers A, B, and C
that communicate with the plurality of through-holes 12
and serve as refrigerant flow passages are formed, and
are covered by lid bodies 74A, 74B, and 74C, respec-
tively.

[0043] The flow of refrigerant in the heat exchanger 1
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A will be described later. A plurality of grooves 14 having
the same function as Embodiment 1 are formed in parts
of the lid bodies 74A, 74B, and 74C that face the refrig-
erant inlet side ends of the flat tubes 30. A specific de-
scription will be given below.

[0044] The chamber A is an inflow chamber into which
refrigerant from the outside flows. The refrigerant inlet
side ends of the flat tubes 30 are connected to the plurality
of through-holes 72 communicating with the chamber A,
and therefore grooves 14 are formed on the whole of the
lid body 74A. The chamber B is a U-turn chamber serving
as a U-turn flow passage. Of the plurality of through-holes
72 communicating with the chamber B, the upper half is
connected to the refrigerant inlet side ends of the flat
tubes 30, and the lower half is connected to the refrigerant
outlet side ends of the flat tubes 30, and therefore
grooves 14 are formed on the upper half of the lid body
74B. The chamber C is an outflow chamber from which
refrigerant flows to the outside. The plurality of through-
holes 72 communicating with the chamber C are con-
nected to the refrigerant outlet side ends of the flat tubes
30, and therefore grooves 14 are not formed on the lid
body 74C. Hereinafter, of the plurality of through-holes
72, the through-holes to which the refrigerant inlet side
ends of the flat tubes 30 are connected may be referred
to as inlet side through-holes, and the through-holes to
which the refrigerant outlet side ends of the flat tubes 30
are connected may be referred to as outlet side through-
holes.

[0045] On the other hand, the header 80 is provided
with one partition plate 83 as shown in Fig. 12, and the
inside thereof is divided into two chambers D and E. As
with the header 70, the chambers D and E are covered
by lid bodies 84D and 84E, respectively. Similarly to the
above, a plurality of grooves 14 are formed in parts of
the lid bodies 84D and 84E that face the inlet side
through-holes of the flat tubes 30. Specifically, in each
of the lid bodies 84D and 84E, a plurality of grooves 14
are formed on the upper half thereof.

[0046] When manufacturing the header 70 thus con-
figured, the header main body 71 is formed by cutting or
the like, and the through-holes 72 are formed in the head-
er main body 71. The lid bodies 74A, 74B, and 74C are
formed by cutting or the like. The lid bodies 74A, 74B,
and 74C are fittably configured so as to be able to be
temporarily fastened to the openings of the chambers A,
B, and C of the header main body 11, and brazing filler
metal is applied to the fitting parts. The header 80 can
be manufactured in the same manner.

[0047] When manufacturing the whole heat exchanger
1 B, the lid bodies 74A, 74B, and 74C are fitted in and
temporarily fastened to the openings of the chambers A,
B, and C, respectively, of the header 70, and similarly,
the lid bodies 84D and 84E are fitted in and temporarily
fastened to the openings of the chambers D and E, re-
spectively, of the header 80. In a state where the flat
tubes 30 and the fins 40 are all assembled, the whole is
joined by brazing at the same time.



9 EP 2 865 983 A1 10

[0048] The flow of refrigerant in the heat exchanger 1
will be described with reference to Fig. 12 below. Here,
the flow of refrigerantin the case where the heatexchang-
er 1is used as an evaporator. In Fig. 12, the solid arrows
show the flow of refrigerant.

[0049] Two-phase gas-liquid refrigerant flowing
through the refrigerantinlet pipe 10a flows into the cham-
ber A, flows from one end to the other end of a flat tube
group connected to the chamber A, and flows into the
chamber D. The refrigerant flowing into the chamber D
makes a U-turn here, flows from one end to the other end
of another flat tube group connected to the chamber D,
and flows into the chamber B. The refrigerant flowing into
the chamber B makes a U-turn here, flows from one end
to the other end of another flat tube group connected to
the chamber B, and flows into the chamber E. The refrig-
erant flowing into the chamber E makes a U-turn here,
and flows from one end to the other end of another flat
tube group connected to the chamber E. The refrigerant
flowing out of this other end merges in the chamber C,
and flows through the refrigerant outlet pipe 20a to the
outside.

[0050] In the above flow of refrigerant, since grooves
14 are provided so as to face the refrigerant inlet side
end of each flat tube group, as in Embodiment 1, an un-
even flow of refrigerant is suppressed by the effect of
surface tension of liquid refrigerant, and refrigerant is
substantially equally distributed from each chamber to
each pass.

[0051] As described above, according to Embodiment
2, also in a U-turn flow passage type heat exchanger,
the same advantageous effects as Embodiment 1 can
be obtained.

[0052] In Embodiment 2, in the plurality of protrusions
15 formed on the lid bodies 74B, 84D, and 84E of the
chambers B, D, and E serving as U-turn chambers, the
positions of the ends closest to the border between the
inlet side through-hole group and the outlet side through-
hole group are all the same. However, they may be as
shown in Fig. 14.

[0053] Fig. 14 shows modifications of the grooves 14
of Fig. 13 and includes views of the lid body 74B, 84D,
84E as viewed from the side of the surface on which
grooves 14 are formed.

[0054] As shown in Fig. 14 (a), in the plurality of pro-
trusions 15, the positions of the ends closest to the border
between the inlet side through-hole group and the outlet
side through-hole group may be alternately staggered in
the lateral direction of the lid body. In this case, the end
faces of the grooves 14 closest to the border are inclined
surfaces, the end faces are wide as compared to a con-
figuration in which the positions of the ends are all the
same as shown in Fig. 13, and therefore it can be ex-
pected that the effect of drawing liquid refrigerant is im-
proved. The positions of the ends of the protrusions 15
are not limited to such an alternately staggered configu-
ration. Aslong as every two of the protrusions 15 adjacent
in the lateral direction of the lid body differ in position, the
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same effect can be expected.

[0055] Fig. 14 (b) shows another example of the con-
figuration in which every two of the protrusions 15 adja-
centinthe lateral direction of the lid body differ in position.
As shown, the length in the longitudinal direction of the
protrusions 15 may decrease toward the central part in
the lateral direction, or, although not shown, the length
in the longitudinal direction of the protrusions 15 may
increase toward the central part in the lateral direction.
[0056] Modifications applied to the same component
part as that of Embodiment 1 are also applied to Embod-
iment 2. Modifications described in Embodiment 2 may
be combined with modifications described in Embodi-
ment 1. The same can be said also in Embodiment 3
described later.

Embodiment 3

[0057] Embodiment 3 corresponds to a configuration
in which a plurality of (two here) lines of U-turn flow pas-
sage type heat exchangers of Embodiment 2 are provid-
ed in the air passage direction.

[0058] Fig. 15 includes diagrams showing a heat ex-
changer according to Embodiment 3 of the present in-
vention. Fig. 15 (a) is a schematic side view of the heat
exchanger as viewed from a direction perpendicular to
the air passage direction shown by dashed arrows. Fig.
15 (b) is a schematic sectional view of an upstream side
heat exchanging unit 1Ba on the upstream side in the air
passage direction. Fig. 15 (c) is a schematic sectional
view of a downstream side heat exchanging unit 1 Bb on
the downstream side in the air passage direction. Fig. 15
(d) is a plan view of the heat exchanger. Embodiment 3
will be described below focusing on differences from Em-
bodiment 2.

[0059] The heat exchanger 1B has a heat exchanger
1A that is the same as Embodiment 2, as the upstream
side heat exchanging unit 1Ba, and has the downstream
side heat exchanging unit 1 Bb on the downstream side
in the air passage direction. The upstream side heat ex-
changing unit 1Ba and the downstream side heat ex-
changing unit 1 Bb are connected by an inter-line pipe 90.
[0060] Whereas the upstream side heat exchanging
unit 1Ba has five passes, the downstream side heat ex-
changing unit 1Bb has ten passes. The downstream side
heat exchanging unit 1 Bb has more passes than the
upstream side heat exchanging unit 1Ba. The reason that
the number of passes differs between the upstream side
heat exchanging unit 1Ba and the downstream side heat
exchanging unit 1 Bb will be described later. The down-
stream side heat exchanging unit 1Bb is the same as the
upstream side heat exchanging unit 1Ba except that it
differs in the configuration of the header part from the
upstream side heat exchanging unit 1Ba.

[0061] A header 700 to which the inter-line pipe 90 is
connected in the downstream side heat exchanging unit
1 Bb differs in the number of partition plates from the
upstream side heat exchanging unit 1Ba. The header
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700 is provided with one partition plate 703, and two
chambers F and G are formed therein. A header 800 is
provided with no partition plate, and one chamber H is
formed in the whole thereof. As in Embodiments 1 and
2, grooves 14 are provided in parts of the headers 700
and 800 of the downstream side heat exchanging unit 1
Bb that face the refrigerantinlet side end of each flat tube
30.

[0062] The flow of refrigerant in the heat exchanger 1
B will be described with reference to Fig. 15 below. Here,
the flow of refrigerantin the case where the heatexchang-
er 1is used as an evaporator. In Fig. 15, the solid arrows
show the flow of refrigerant.

[0063] The flow of refrigerantin the upstream side heat
exchanging unit 1Ba of the heat exchanger 1 B is the
same as that in Embodiment 2. Refrigerant flowing out
of the refrigerant outlet pipe 20a of the upstream side
heat exchanging unit 1Ba flows through the inter-line pipe
90 and the refrigerant inlet pipe 100a into the chamber
F of the downstream side heat exchanging unit 1 Bb. The
refrigerant flowing into the chamber F flows from one end
to the other end of a flat tube group communicating with
the chamber F, and flows into the chamber H. The refrig-
erant flowing into the chamber H makes a U-turn here,
flows from one end to the other end of another flat tube
group connected to the chamber H. The refrigerant flow-
ing out of this other end merges in the chamber G, and
flows through the refrigerant outlet pipe 200a to the out-
side.

[0064] In the above flow of refrigerant, since grooves
14 are provided so as to face the refrigerant inlet side
end of each flat tube group, as in Embodiments 1 and 2,
an uneven flow of refrigerant is suppressed by the effect
of surface tension of liquid refrigerant, and refrigerant is
substantially equally distributed from each chamber to
each pass.

[0065] Next, the reason that the number of passes dif-
fers between the upstream side heat exchanging unit 1Ba
and the downstream side heat exchanging unit 1 Bb will
be described.

[0066] When the heat exchanger 1 B is used as an
evaporator, refrigerant inflows in a two-phase gas-liquid
state, and finally outflows in a state of gas refrigerant.
Therefore, the quality increases as refrigerant flows to-
ward the second half of the flow passage. When the qual-
ity is low, the pressure loss during passing through the
flow passage is small, and therefore it is preferable to
increase the flow rate of refrigerant to increase the heat
transfer coefficient. On the other hand, when the quality
is high, the pressure loss during passing through the flow
passage is large, and therefore it is preferable to de-
crease the flow rate of refrigerant. The larger the number
of passes, the lower the flow rate of refrigerant.

[0067] In the upstream side heat exchanging unit 1Ba
corresponding to the first half of the flow passage in the
heat exchanger 1 B, the quality of refrigerant is low.
Therefore, the number of passes is reduced to increase
the flow rate of refrigerant, and to increase the heat trans-

10

15

20

25

30

35

40

45

50

55

fer coefficient. On the other hand, in the downstream side
heat exchanging unit 1 Bb corresponding to the second
half of the flow passage, the quality is high. Therefore,
the number of passes is increased to reduce the flow rate
of refrigerant, and to reduce the pressure loss.

[0068] As described above, according to Embodiment
3, the same advantageous effects as Embodiment 1 and
2 can be obtained, and owing to the multi-line configura-
tion, the heat exchange capacity can be improved. Since
the number of passes on the upstream side in the air
passage direction where the quality of passing refrigerant
is low is reduced to increase the flow rate of refrigerant,
and to increase the heat transfer coefficient, the heat
exchange capacity can also be improved thereby.
[0069] Although a two-line configuration is described
in Embodiment 3, a three or more-line configuration may
be used.

[0070] Although, in Embodiments 1 to 3, examples are
shown in which the outer shape of header is square, the
outer shape of header is not limited to a square shape,
and may be a cylindrical shape. In the case of a multi-
line configuration as in Embodiment 3, a square shape
is preferable in terms of securing the size required as a
header and causing lines to interfere with each other.

Reference Signs List

[0071] 1 heat exchanger 1A heat exchanger 1B heat
exchanger 1Ba upstream side heat exchanging unit 1Bb
downstream side heat exchanging unit 10 header (inlet
header) 10A chamber 10arefrigerantinlet pipe 11 header
main body 11 a opening 11 b bottom surface 12 through-
holes 13 lid body 13a surface 14 grooves 15 protrusions
20 header (outlet header) 20a refrigerant outlet pipe 30
flat tubes 30a through-holes 40 fins 50 refrigeration cycle
apparatus 51 compressor 52 condenser 53 expansion
valve 54 evaporator 70 header 71 header main body 71
a opening 71 b bottom surface 72 through-holes 73 par-
tition plate 74A lid body 74B lid body 74C lid body 80
header 83 partition plate 84D lid body 84E lid body 90
inter-line pipe 100a refrigerant inlet pipe 200a refrigerant
outlet pipe 700 header 703 partition plate 800 header A
to H chambers

Claims

1. A heat exchanger header for a heat exchanger in
which a refrigerant is flowed in parallel through a
plurality of heat transfer tubes disposed in parallel,
wherein a plurality of through-holes to which ends of
the plurality of heat transfer tubes are connected are
arranged side by side in a longitudinal direction,
wherein at least one chamber communicating with
the plurality of through-holes and serving as a refrig-
erant flow passage is formed, and
wherein each of the plurality of through-holes is ei-
ther of an inlet side through-hole and an outlet side
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through-hole to which a refrigerant inlet side end and
a refrigerant outlet side end, respectively, of the plu-
rality of heat transfer tubes are connected, and in a
part of the chamber that faces the inlet side through-
holes, a plurality of grooves extending in the longi-
tudinal direction of the header are formed in a lateral
direction perpendicular to the longitudinal direction.

The heat exchanger header of claim 1,

wherein the at least one chamber comprises a plu-
rality of chambers separated in the longitudinal di-
rection of the header, each of the plurality of cham-
bers is classified as any one of an inflow chamber
into which the refrigerant from outside flows, a U-
turn chamber serving as a U-turn flow passage, and
an outflow chamber from which refrigerant flows to
the outside,

wherein through-holes communicating with the in-
flow chamber are all inlet side through-holes, and
the plurality of grooves are formed over an entire
length in the longitudinal direction of the part forming
the inflow chamber,

wherein through-holes communicating with the U-
turn chamber are divided into an inlet side through-
hole group and an outlet side through-hole group,
and the plurality of grooves are formed in a part fac-
ing the inlet side through-hole group, and

wherein through-holes communicating with the out-
flow chamber are all outlet side through-holes, and
the plurality of grooves are not formed in a part form-
ing the outflow chamber.

The heat exchanger header of claim 2, wherein the
plurality of grooves are formed by gaps between a
plurality of protruding protrusions, and every two of
the plurality of protrusions formed in the U-turn
chamber that are adjacent in the lateral direction dif-
ferin a position of an end closest to a border between
the inlet side through-hole group and the outlet side
through-hole group.

The heat exchanger header of any one of claims 1
to 3, wherein the plurality of grooves are formed by
gaps between a plurality of protruding protrusions,
and every adjacent two of the plurality of protrusions
differ in height.

The heat exchanger header of claim 4, wherein
heights of the plurality of protrusions are alternately
large and small in the lateral direction.

The heat exchanger header of claim 4, wherein
heights of the plurality of protrusions are configured
to be increasingly large toward a central part in the
lateral direction.

The heat exchanger header of any one of claims 1
to 6, wherein the header includes a header main
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10.

1.

body that has a box-like shape with one side open
and whose bottom surface facing the opening has
the plurality of through-holes formed therein, and a
lid body formed in a plate-like shape covering the
opening.

The heat exchanger header of claim 7, wherein the
grooves are formed in the lid body.

A heat exchanger comprising the heat exchanger
header of any one of claims 1 to 8.

A heat exchanger comprising, in an air passing di-
rection, at least two heat exchanging units including
a pair of the heat exchanger headers of claim 2 or 3
spaced from each other in a direction perpendicular
to the air passage direction, a plurality of heat trans-
fer tubes disposed in parallel between the pair of
heat exchanger headers and both ends of which are
connected to the plurality of through-holes of the pair
of heat exchanger headers, and a plurality of fins
disposed such that air passes in the air passage di-
rection, wherein the heat exchanging units are con-
nected by an inter-line pipe, and a refrigerant flow
passage is formed in which the refrigerant flows
through the plurality of heat transfer tubes of the heat
exchanging unit on an upstream side in the air pas-
sage direction, from the inflow chamber to the out-
flow chamber while making a U-turn in the U-turn
chamber, then flows through the inter-line pipe into
the heat exchanging unit on a downstream side in
the air passage direction, and flows from the inflow
chamber to the outflow chamber of the heat ex-
changer header while making a U-turn in the U-turn
chamber, and

wherein when the heat exchanger is used as an
evaporator, a number of refrigerant passes of the
refrigerant flowing through the heat exchanging unit
on the upstream side is less than a number of refrig-
erant passes of the refrigerant flowing through the
heat exchanging unit on the downstream side.

The heat exchanger of claim 9 or 10, wherein the
heat transfer tubes are flat tubes having a plurality
of through-holes serving as refrigerant flow passag-
es.
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