EP 1 642 078 B1

(1 9) Européisches
Patentamt
European
Patent Office
Office européen
des brevets

(12)

(45) Date of publication and mention
of the grant of the patent:
08.09.2010 Bulletin 2010/36

(21) Application number: 04747535.5

(22) Date of filing: 08.07.2004

(11) EP 1642 078 B1

EUROPEAN PATENT SPECIFICATION

(51) IntCl.:
F28F 9/02 (2006.01)

(86) International application number:
PCT/JP2004/010069

(87) International publication number:
WO 2005/003670 (13.01.2005 Gazette 2005/02)

(54) HEAT EXCHANGER
WARMETAUSCHER
ECHANGEUR DE CHALEUR

(84) Designated Contracting States:
ATBEBG CHCY CZDE DKEE ES FIFR GB GR
HU IE IT LI LU MC NL PL PT RO SE SI SK TR

(30) Priority: 08.07.2003 JP 2003272043
08.07.2003 JP 2003272057
15.07.2003 US 486897 P
15.07.2003 US 486898 P

(43) Date of publication of application:
05.04.2006 Bulletin 2006/14

(73) Proprietor: Showa Denko K.K.
Tokyo 105-8518 (JP)

(72) Inventors:
* HIGASHIYAMA, N., Showa Denko K.K. Oyama
Reg. Off.
Oyama-shi,
Tochigi 3238678 (JP)

« WATANABE, S., Showa Denko K.K. Oyama Reg.
Off.
Oyama-shi,
Tochigi 3238678 (JP)

* YAMAUCHI, S., Showa Denko K.K. Oyama Reg.
Off.
Oyama-shi,
Tochigi 3238678 (JP)

(74) Representative: Joly, Jean-Jacques et al
Cabinet Beau de Loménie
158, rue de I’Université
75340 Paris cedex 07 (FR)

(56) References cited:
JP-A- 2003 075 024

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 642 078 B1 2

Description
TECHNICAL FIELD

[0001] The present invention relates to heat exchang-
ers as defined in the preamble of claim 1, and more par-
ticularly to heat exchangers suitable for use as the evap-
orators of motor vehicle air conditioners which are refrig-
eration cycles to be installed in motor vehicles.

[0002] The term "aluminum" as used herein and in the
appended claims includes aluminum alloys in addition to
pure aluminum.

BACKGROUND ART

[0003] Heretofore in wide use as motor vehicle evap-
orators are those of the so-called stacked plate type
which comprise a plurality of flat hollow bodies arranged
in parallel and each composed of a pair of dishlike plates
facing toward each other and brazed to each other along
peripheral edges thereof, and a louvered corrugated fin
disposed between and brazed to each adjacent pair of
flat hollow bodies. In recent years, however, it has been
demanded to provide evaporators further reduced in size
and weight and exhibiting higher performance.

[0004] To meet such a demand, the present applicant
has already proposed evaporators which comprise a re-
frigerant inlet-outlet tank and a refrigerant turn tank ar-
ranged as spaced apart from each other, and a plurality
of tube groups arranged in two rows as spaced apart in
the direction of passage of air through the evaporator
between the tanks and each comprising a plurality of heat
exchange tubes arranged in parallel at a spacing longi-
tudinally of the tanks, the heat exchange tubes of each
tube group having opposite ends joined to the respective
tanks, the refrigerant inlet-outlet tank having its interior
divided by a partition wall into a refrigerant inlet header
chamber and a refrigerant outlet header chamber ar-
ranged in the direction of passage of air, the two header
chambers being in communication with the heat ex-
change tubes of the respective two tube groups, a refrig-
erant flowing into the inlet header chamber of the refrig-
erant inlet-outlet tank being flowable through the corre-
sponding heat exchange tubes into the refrigerant turn
tank, where the refrigerant changes its course to flow into
the outlet header chamber of the refrigerant inlet-outlet
tank through the corresponding heat exchange tubes,
the outlet header chamber having its interior divided into
a first space in communication with the corresponding
heat exchange tubes and a second space for the refrig-
erant to flow out therefrom, by a partition plate having
refrigerant passing holes (see the publication of JP-A No.
2003-75024). With this evaporator, the partition plate
having the refrigerant passing holes and provided inside
the outlet header chamber functions to permit the refrig-
erant to flow through the heat exchange tubes of the two
tube groups in uniform quantities, thereby enabling the
evaporator to exhibit improved heat exchange perform-
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ance.
[0005] JP 2003-75024 discloses a heat exchanger ac-
cording to the preamble of claim 1.

[0006] However, extended research conducted by the
present inventors has revealed that the evaporator dis-
closed in the above publication still remains to be im-
proved in making the refrigerant to flow through the heat
exchange tubes of the tube groups in uniform quantities
and in heat exchange performance.

[0007] An object of the present invention is to over-
come the above problem and to provide a heat exchanger
which is outstanding in heat exchange performance.

DISCLOSURE OF THE INVENTION

[0008] To fulfill the above object, the present invention
relates to a heat exchanger according to claim 1.
[0009] The present invention also concerns :

1) a heat exchanger described in claim 1 wherein
the refrigerant passing hole is formed at a longitudi-
nal midportion of the flow dividing resistance plate.
2) a heat exchanger described in claim 1 wherein
the refrigerant passing hole is positioned between a
pair of heat exchange tubes adjacent to each other
longitudinally of the refrigerant inlet-outlet tank and
included among the heat exchange tubes in commu-
nication with the inlet header chamber of the refrig-
erant inlet-outlet tank.

3) A heat exchanger described in claim 1 wherein
the refrigerant passing hole has an area larger than
the combined cross sectional area of refrigerant
channels in one heat exchange tube.

4) A heat exchanger described in claim 1 wherein
the refrigerant passing hole is circular and has a di-
ameter of 3 to 8 mm.

5) A heat exchanger described in claim 1 wherein
the refrigerant inlet-outlet tank has a wall portion to
which the heat exchange tubes communicating with
the first space are joined and which has a flow divid-
ing member inwardly projecting from a part thereof
corresponding to the refrigerant passing hole for
causing the refrigerant to dividedly flow longitudinally
of the inlet header chamber upon flowing through
the refrigerant passing hole.

6) A heat exchanger described in par. 5) wherein the
flow dividing member is a ridge projecting toward the
resistance plate in the form of an angle and extending
widthwise of the inlet header chamber.

7) A heat exchanger described in claim 1 wherein
the outlet header chamber of the refrigerant inlet-
outlet tank has interior divided by a partition plate
into a first space communicating with the corre-
sponding heat exchange tubes and a second space
for the refrigerant to flow out therefrom, at least one
refrigerant passing hole being formed in said parti-
tion plate.

8) A heat exchanger described in par. 7) wherein the
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refrigerant inlet-outlet tank comprises a first member
of aluminum having the heat exchange tubes joined
thereto, and a second member of an aluminum ex-
trudate brazedto the firstmember ata portion thereof
opposite to the heat exchange tubes, the partition
wall, the flow dividing resistance plate and the par-
tition plate being made integral with the second
member.

9) A heat exchanger described in claim 1 wherein
the refrigerantinlet-outlet tank is provided at one end
thereof with a refrigerant inlet communication with
the second space of the inlet header chamber and
a refrigerant outlet communicating with the outlet
header chamber.

10) A heat exchanger described in claim 1 wherein
the refrigerant dam portion of the divided flow control
plate has a length of at least 28 mm.

11) A heat exchanger described in claim 1 wherein
the ratio of the number of refrigerant passing holes
formed in the divided flow control plate to the number
of heat exchange tubes in each tube group is com-
prised between 20 to 90 %.

12) A heat exchanger described in claim 1 wherein
the refrigerant turn tank comprises a first member of
aluminum having the heat exchange tubes joined
thereto, and a second member of an aluminum ex-
trudate brazed to the firstmember ata portion thereof
opposite to the heat exchange tubes, the divided flow
control plate being made integral with the second
member.

13) A refrigeration cycle comprising a compressor,
a condenser and an evaporator, the evaporator be-
ing a heat exchanger described in claim 1.

14) A vehicle having installed therein a refrigeration
cycle described in par. 13) as an air conditioner.

With the heat exchanger described in claim 1, the refrig-
erantis admitted into the second space of the inlet header
chamber of the refrigerant inlet-outlet tank, flows through
the single refrigerant passing hole in the flow dividing
resistance plate into the first space, from which the re-
frigerant dividedly flows through all the heat exchange
tubes communicating with the inlet header chamber. Be-
cause the resistance plate has only one refrigerant pass-
ing hole formed therein, the refrigerant gently flows from
the second space into the first space to spread over the
entire area of the first space and flow into all the heat
exchange tubes. Accordingly, the refrigerant is allowed
to flow through the heat exchange tubes communicating
with the inlet header chamber of the inlet-outlet tank in
uniform quantities, enabling the heat exchanger to exhibit
improved heat exchange performance.

[0010] With the heat exchangers described in par. 1)
to 4), the heat exchange tubes communicating with the
inlet header chamber of the refrigerant inlet-outlet tank
are made further uniform in the quantities of refrigerant
flowing therethrough, permitting the heat exchanger to
achieve an improved heat exchange efficiency.
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[0011] The heat exchangers described in par. 5) and
6) are so adapted that the refrigerant flowing through the
refrigerant passing hole of the flow dividing resistance
plate can be made to spread over the entire area of the
first space of the inlet header chamber with a high effi-
ciency. The heat exchange tubes communicating with
the inlet header chamber of the refrigerant inlet-outlet
tank are therefore made uniform to a greater extent in
the quantities of refrigerant flowing therethrough, permit-
ting the heat exchanger to achieve an improved heat ex-
change efficiency.

[0012] With the heat exchanger described in par. 7),
the refrigerant changes its course inside the refrigerant
turn tank, flows into the first space of the outlet header
chamber of the refrigerant inlet-outlet tank, flows through
the refrigerant inlet-outlet tank, flows through the refrig-
erant passing holes of the partition plate into the second
space. Theresistance offered by the partition plate to the
flow of refrigerant serves to further uniformalize the di-
vided flows from the first space of the inlet header cham-
ber into the heat exchange tubes communicating there-
with, also uniformalizing the divided flows from the refrig-
erant turn tank into the heat exchange tube communicat-
ing therewith. Consequently, the refrigerant is made to
flow through the heat exchange tubes of all the tube
groups in uniform quantities for the heat exchange to
exhibit improved heat exchange performance.

[0013] With the heat exchanger described in par. 8),
the partition wall, flow dividing resistance plate and par-
tition plate are formed integrally with the second member.
This facilitates the procedure for providing the partition
wall, flow diving resistance plate and partition plate inside
the refrigerant inlet-outlet tank.

[0014] When the refrigerant inlet-outlet tank is provid-
ed at one end thereof with a refrigerant inlet communi-
cating with the inlet header chamber and a refrigerant
outlet communicating with the header chamber as in the
heat exchanger described in par. 9), the refrigerant flows
through the heat exchange tubes of the tube groups
markedly unevenly, whereas even in this case, the re-
frigerant flow through the heat exchange tubes can be
made uniform if the heat exchanger has the feature de-
scribed in any one of par; 1) to 9).

[0015] The heat exchangers described in par. 10) and
11) have a refrigerant dam portion which offers resist-
ance to the refrigerant flowing from the first space of the
inlet header chamber of the refrigerant inlet-outlet tank
into the first space of the refrigerant turn tank via the
corresponding heat exchange tubes. The heat exchange
tubes communicating with the inlet header chamber of
theinlet-outlettank are therefore made uniformto a great-
er extent in the quantities of refrigerant flowing there-
through.

[0016] Inthe heat exchanger described in par. 12), the
divided flow control plate of the refrigerant turn tnak is
formed integrally with the second member of aluminum
extrudate. Accordingly, the control plate can be provided
inside the turn tank by a facilitated procedure.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

FIG. 1is a perspective view showing the overall con-
struction of a first embodiment of evaporator accord-
ing to the invention. FIG. 2is a view in vertical section
partly broken away and showing the evaporator of
FIG. 1 as it is seen from behind. FIG. 3 is a view in
section taken along the line A-A in FIG. 2. FIG. 4 is
an enlarged view in section taken along the line B-
B in FIG. 2 and partly broken away. FIG. 5 is an
enlarged view in section taken along the line C-C in
FIG. 2 and partly broken away. FIG. 6 is an exploded
perspective view of a refrigerant inlet-outlet tank of
the evaporator of FIG. 1. FIG. 7 is an exploded per-
spective view of a refrigerant turn tank of the evap-
orator of FIG. 1. FIG. 8 is a diagram showing how a
refrigerant flows through the evaporator of FIG. 1.
FIG. 9is a view corresponding to FIG. 8 and showing
a second embodiment of evaporator according to
theinvention. FIG. 10is a view corresponding to FIG.
8 and showing a third embodiment of evaporator ac-
cording to the invention. FIG. 11 is a view corre-
sponding to FIG. 8 and showing a fourth embodiment
of evaporator according to the invention. FIG. 12 is
a view corresponding to FIG. 8 and showing a fifth
embodiment of evaporator according to the inven-
tion. FIG. 13 is a view corresponding to FIG. 2 and
showing a sixth embodiment of evaporator accord-
ing to the invention. FIG. 14 is a view in horizontal
section of a refrigerant inlet-outlet tank showing a
seventh embodiment of evaporator according to the
invention. FIG. 15 is an enlarged view in section tak-
en along the line D-D in FIG. 14 and partly broken
away. FIG. 16 is an exploded perspective view of a
refrigerant inlet-outlet tank of the evaporator of the
seventh embodiment. FIG. 17 is an exploded per-
spective view of a refrigerant turn tank of the evap-
orator of the seventh embodiment. FIG. 18 is a dia-
gram showing how a refrigerant flows through the
evaporator of the seventh embodiment. FIG. 19is a
diagram corresponding to FIG. 18 and showing an
eighth embodiment of evaporator according to the
invention. FIG. 20 is an enlarged fragmentary view
in vertical section showing a ninth embodiment of
evaporator according to the invention.

BEST MODE OF CARRYING OUT THE INVENTION

[0018] Embodiments of the present invention will be
described below with reference to the drawings. These
embodiments are evaporators according to the invention.
[0019] In the following description, the upper, lower,
left- and right-hand sides of FIGS. 1, 2 and 13 will be
referred to respectively as the "upper," "lower," "left" and
"right," the downstream side of the flow of air through an
air passing clearance between each adjacent pair of heat
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exchange tubes (i.e., the direction indicated by the arrow
Xin FIG. 1, and the right-hand side of FIGS. 4, 5 and 15)
will be referred to as "front," and the opposite side as
"rear." Further throughout all the drawings, like parts will
be designated by like reference numerals and will not be
described repeatedly.

[0020] FIGS. 1to 5 show the overall construction of an
evaporator as a first embodiment of the invention, FIGS.
6 and 7 show the construction of main portions, and FIG.
8 shows how a refrigerant flows through the evaporator
of the first embodiment.

[0021] With reference to FIGS. 1 to 3, the evaporator
1 comprises a refrigerant inlet-outlet aluminum tank 2
and a refrigerant turn aluminum tank 3 which are ar-
ranged as spaced apart vertically, tube groups 5 in the
form of a plurality of rows, i.e., two rows in the present
embodiment, as spaced forwardly or rearwardly of the
evaporator between the two tanks 2, 3 and each com-
prising a plurality of heat exchange aluminum tubes 4,
i.e., at least seven heat exchange aluminum tubes 4,
arranged in parallel at a spacing leftwardly or rightwardly,
i.e., laterally, of the evaporator, corrugated aluminum fins
6 arranged respectively in air passing clearances be-
tween adjacent pairs of heat exchange tubes 4 of each
tube group 5 and also outside the heat exchange tubes
4 at the left and right opposite ends of each tube group
5 and each brazed to the heat exchange tube 4 adjacent
thereto, and an aluminum side plate 7 disposed outside
the corrugated fin 6 at each of the left and right ends.
[0022] With reference to FIGS. 4 to 6, the refrigerant
inlet-outlet tank 2 comprises a platelike first member 8
made of aluminum brazing sheet having a brazing ma-
terial layer at least over the outer surface (lower surface)
thereof and having the heat exchange tubes 4 joined
thereto, a second member 9 of bare aluminum extrudate
and covering the upper side of the first member 8, and
aluminum caps 11, 12 closing respective left and right
end openings. The tank 2 comprises a refrigerant inlet
header chamber 13 positioned on the front side and a
refrigerant outlet header chamber 14 positioned on the
rear side.

[0023] The first member 8 has at each of the front and
rear side portions thereof a curved portion 15 in the form
of a circular arc of small curvature in cross section and
bulging downward at its midportion. The curved portion
15 has a plurality of tube insertion slits 16 elongated for-
ward or rearward and arranged at a spacing in the lateral
direction. Each corresponding pair of slits 16 in the front
and rear curved portions 15 are in the same position with
respect to the lateral direction. The front edge of the front
curved portion 15 and the rear edge of the rear curved
portion 15 are integrally provided with respective up-
standing walls 17 extending over the entire length of the
member 8. The first member 8 includes between the two
curved portions 15 a flat portion 18 having a plurality of
through holes 19 arranged at a spacing in the lateral di-
rection.

[0024] The second member 9 is generally m-shaped
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in cross section and opened downward and comprises
front and rear two walls 21, 22 extending laterally, a par-
tition wall 23 provided in the midportion between the two
walls 21, 22 and extending laterally to divide the interior
of the refrigerant inlet-outlet tank 2 into front and rear two
spaces, and two generally circular-arc connecting walls
24 bulging upward and integrally connecting the partition
wall 23 to the respective front and rear walls 21, 22 at
their upper ends. The rear wall 22 and the partition wall
23 are integrally interconnected at their lower ends by a
partition plate 25 over the entire length of the member 9.
Alternatively, a plate separate from the rear wall 22 and
the partition wall 23 may be secured to these walls 22,
23 as the plate 25. The partition plate 25 has laterally
elongated refrigerant passing holes 26, 26A formed
therein at a rear portion thereof other than the left and
right end portions of the plate and arranged at a spacing
laterally thereof. The refrigerant passing hole 26A in the
lateral midportion of the plate 25 has a length smaller
than the spacing between adjacent heat exchange tubes
4 of the rear tube group 5, and is formed between the
adjacent two heat exchange tubes 4 in the lateral middle
of the rear tube group 5. The other refrigerant passing
holes 26 have a larger length than the hole 26A. The
partition plate 25 is provided at a rear edge portion of its
lower surface with a downwardly projecting ridge 25a in-
tegral therewith and extending over the entire length
thereof. The front wall 21 is integrally provided at the
lower edge of its inner surface with a ridge 21a projecting
downward. The partition wall 23 has a lower end project-
ing downward beyond the lower ends of the ridges 21a,
25a and integrally provided with a plurality of projections
23a fitted into the through holes 19 of the first member
8, these projections 23a projecting downward from the
lower edge of the wall 23 and arranged at a spacing in
the lateral direction. The projections 23a are formed by
cutting away specified portions of the partition wall 23.
[0025] The caps 11, 12 are made from a bare material
as by press work, forging or cutting, each have a recess
facing laterally inward for the corresponding ends of the
first and second members 8, 9 to fit in. The right cap 12
has a refrigerant inflow opening 12a in communication
with the refrigerant inlet header chamber 13, and a re-
frigerant outflow opening 12b communicating with the
upper portion of the refrigerant outlet header chamber
14 above the partition plate 25. Brazed to the right cap
12 is a refrigerant inlet-outlet aluminum member 27 hav-
ing a refrigerant inlet 27a communicating with the refrig-
erantinflow opening 12a and a refrigerant outlet 27b com-
municating with the refrigerant outflow opening 12b.
[0026] The two members 8, 9 are brazed to each other
utilizing the brazing material layer of the first member 8,
with the projections 23a of the second member 9 inserted
in the respective holes 19 of the firstmember 8 in crimping
engagement and with the upstanding walls 17 of the first
member 8 engaged with the ridges 21a, 25a of the sec-
ond member 9. The refrigerant inlet-outlet tank 2 is
formed by brazing the two caps 11, 12 to the first and
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second members 8, 9 using a brazing material sheet.
The portion of the tank 2 forwardly of the partition wall
23 of the second member 9 serves as the refrigerant inlet
header chamber 13, and the portion thereof rearward
from the partition wall 23 as the refrigerant outlet header
chamber 14. Furthermore, the refrigerant outlet header
chamber 14 is divided into upper and lower two spaces
14a, 14b by the partition plate 25, and these spaces 14a,
14b are in communication through the refrigerant passing
holes 26, 26A. The lower space 14b is a first space in
communication with the heat exchange tubes 4 of the
rear tube group 5, and the upper space 14a a second
space via which the refrigerant flows out of the evapora-
tor. The refrigerant outflow opening 12b of the right cap
12 is in communication with the upper space 14a of the
refrigerant outlet header chamber 14.

[0027] With reference to FIGS. 4, 5 and 7, the refrig-
erant turn tank 3 comprises a platelike first member 28
made of aluminum brazing sheet having a brazing ma-
terial layer at least over the outer surface (upper surface)
thereof and having the heat exchange tubes 4 joined
thereto, a second member 29 made of bare aluminum
extrudate and covering the lower side of the first member
28, and aluminum caps 31 for closing left and right op-
posite end openings. The tank 3 comprises a refrigerant
inflow header chamber 32 as a space positioned on the
front side and a refrigerant outflow header chamber 33
as a space positioned on the rear side.

[0028] The refrigerant turn tank 3 has a top surface 3a,
front and rear opposite side surfaces 3b and a bottom
surface 3c. The top surface 3a of the refrigerant turn tank
3 is circular-arc in cross section in its entirety such that
the midportion thereof with respect to the forward or rear-
ward direction is the highest portion 34 which is gradually
lowered toward the front and rear sides. The tank 3 is
provided in its front and rear opposite side portions with
grooves 35 extending from the front and rear opposite
sides of the highest portion 35 of the top surface 3a to
the front and rear opposite side surfaces 3b, respectively,
and arranged laterally at a spacing. Each groove 35 has
a flat bottom face. Each groove 35 has a first portion 35a
existing on the top surface 3a of the tank 3 and having
the same depth over the entire length of this portion. Op-
posite side faces defining the first portion 35a of the
groove 35 are inclined upwardly outward away from each
other laterally of the tank 3, and the width of the first
portion 35a of the groove 35 gradually increases from
the bottom of the groove toward the opening thereof. Fur-
ther in the longitudinal section of each groove 35, the
bottom face of the first portion 35a is shaped in the form
of a circular arc extending from the highest portion (34)
side of the tank top surface 3a forwardly or rearwardly
outward as curved downward.

[0029] The groove 35 has a second portion 35b exist-
ing at the junction 3d of the top surface 3a of the refrig-
erant turn tank 3 and the front or rear side surface 3b
thereof and having a bottom face which is inclined down-
ward forwardly or rearwardly outward. The bottom face
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of the second portion 35b extends from the end of the
bottom face of the first portion 35a. Each groove 35 has
athird portion 29c existing on the front or rear side surface
3b of the tank 3 and having a vertical bottom face. The
groove third portion 35c has the same width from the
bottom of the groove 35 to the opening thereof.

[0030] The first member 28 has a circular-arc cross
section bulging upward at its midportion with respect to
the forward or rearward direction and is provided with a
depending wall 28a formed at each of the front and rear
side edges thereof integrally therewith and extending
over the entire length of the member 28. The upper sur-
face of the first member 28 serves as the top surface 3a
of the refrigerant turn tank 3, and the outer surface of the
depending wall 28a as the front or rear side surface 3b
of the tank 3. The grooves 35 are formed in each of the
front and rear side portions of the first member 28 and
extend from the highest portion 34 in the midportion of
the member 28 with respect to the forward or rearward
direction to the lower end of the depending wall 28a. In
each ofthe front and rear side portions of the first member
28 other than the highest portion 34 in the midportion
thereof, tube insertion slits 36 elongated in the forward
or rearward direction are formed between respective ad-
jacent pairs of grooves 35. Each corresponding pair of
front and rear tube insertion slits 36 are in the same po-
sition with respect to the lateral direction. The first mem-
ber 28 has a plurality of through holes 37 formed in the
highest portion 34 in the midportion thereof and arranged
laterally at a spacing. The depending walls 28a, grooves
35, tube insertions slits 36 and through holes 37 of the
first member 28 are formed at the same time by making
the member 28 from an aluminum brazing sheet by press
work.

[0031] The second member 29 is generally w-shaped
in cross section and opened upward, and comprises front
and rear two walls 38, 39 curved upwardly outwardly for-
ward and rearward, respectively, and extending laterally,
a vertical partition wall 41 dividing the interior of the re-
frigerant turn tank 3 into front and rear two spaces, and
two connecting walls 42 integrally connecting the parti-
tion wall 41 to the respective front and rear walls 38, 39
at their lower ends. The outer surfaces of the connecting
walls 42 provide the bottom surface 3c of the tank 3, and
the outer surfaces of the front and rear walls 38, 39 each
provide a junction 3e of the bottom surface 3¢ and the
front or rear side surface 3b. The front and rear walls 38,
39 have respective ridges 38a, 39a each projecting up-
ward from the inner edge of the upper end thereof and
extending over the entire length of the wall.

[0032] The partition wall 41 has an upper end project-
ing upward beyond the upper ends of the front and rear
walls 38, 39, and is provided with a plurality of projections
41a projecting upward from the upper edge of the wall
41 integrally therewith, arranged laterally at a spacing
and to be fitted into the respective through holes 37 in
the first member 28. The partition wall 41 is provided, at
a portion thereof slightly leftwardly of its midportion, with

10

15

20

25

30

35

40

45

50

55

refrigerant passing cutouts 41b formed in the upper edge
thereof between respective adjacent pairs of projections
41a. The projections 41a and the cutouts 41b are formed
by cutting away specified portions of the partition wall 41.
[0033] The caps 31 are made from a bare material as
by press work, forging or cutting, and each have a recess
facing laterally inward for the corresponding ends of the
first and second members 28, 29 to fit in.

[0034] The first and second members 28, 29 are
brazed to each other utilizing the brazing material layer
of the first member 28, with the projections 41a of the
second member 29 inserted through the respective holes
37 in crimping engagement and with the depending walls
28a of the first member 28 engaged with the ridges 38a,
39a of the second member 29. The two caps 31 are fur-
ther brazed to the first and second members 28, 29 using
a brazing material sheet, whereby the refrigerant turn
tank 3 is formed. The upper-end openings of the cutouts
41b in the partition wall 41 of the second member 29 are
closed with the first member 28, whereby refrigerant
passing holes 43 are formed. The refrigerant passing
holes 43, which are formed by closing the upper-end
openings of the cutouts 41b in the partition wall 41 with
the first member 28, can alternatively be through holes
formed in the partition wall 41. The partition wall 41 of
the second member 29 serves as a divided flow control
plate 44 which has the refrigerant passing holes 43 and
which functions as a uniformalizing member dividing the
refrigerant turn tank 3 into the refrigerant inflow header
chamber 32 on the front side and the refrigerant outflow
header chamber 33 on the rear side for causing the re-
frigerant to flow as uniformly divided.

[0035] The divided flow control plate 44 is provided at
its left and right opposite end portions with respective
refrigerant dam portions 45A, 45B having no refrigerant
passing holes 43 and each extending from the corre-
sponding end ofthe plate 44 over a predetermined length.
Between the dam portions 45A, 45B, the plate 44 has a
refrigerant passing portion 46 provided with one or at
least two refrigerant passing holes 43, i.e., at least two
refrigerant passing holes 43 in this embodiment. The dam
portion 45B at the right has a length which is greater than
that of the dam portion 45A at the left and approximately
one-half of the entire length of the control plate 44. It is
desired that the length of each of the dam portions 45A,
45B be at least 15% of the entire length of the control
plate 44, and that the combined area of all the refrigerant
passing holes 43 formed in the refrigerant passing portion
46 be 130 to 510 mm?2. Preferably, the length of each of
the refrigerant dam portions 45A, 45B is limited to not
greater than 78% of the entire length of the control plate
44 iflargest. The ratio of the number of refrigerant passing
holes 43 in the refrigerant passing portion 46 to the
number of heat exchange tubes 4 of each tube group 5,
i.e., the openingratio, is preferably 20 to 75%. If the length
of each dam portion 45A or 45B is less than 15% of the
entire length of the divided flow control plate 44, it is likely
that all the heat exchange tubes 4 of each tube group
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will not be fully uniform in the amount of flow of the re-
frigerant therethrough. Further if the combined area of
allthe refrigerant passing holes 43 in the refrigerant pass-
ing portion 46 is less than 130 mm?2, greatly increased
channel resistance will be offered to result in adversely
affected performance, whereas if the combined area is
in excess of 510 mm2, there is the likelihood that the
control plate 44 will be unable to serve the divided flow
control function. If the opening ratio, i.e., the ratio of the
number of refrigerant passing holes 43 in the refrigerant
passing portion 46 to the number of heat exchange tubes
4 of each tube group 5, is less than 20%, greatly in-
creased channel resistance will be encountered to entail
adversely affected performance. If the ratio is over 75%,
itis likely that no divided flow control function will be avail-
able.

[0036] The heat exchange tubes 4 providing the front
and rear tube groups 5 are each made of a bare material
in the form of an aluminum extrudate. Each tube 4 is flat,
has a large width in the forward or rearward direction and
is provided in its interior with a plurality of refrigerant
channels 4a extending longitudinally of the tube and ar-
ranged in parallel. The tube 4 has front and rear opposite
end walls which are each in the form of an outwardly
bulging circular arc. Each corresponding pair of heat ex-
change tube 4 of the front tube group 5 and heat ex-
change tube 4 of the rear tube group 5 are in the same
position with respect to the lateral direction. Each heat
exchange tube 4 has its upper end inserted into the tube
insertion slit 16 of the first member 8 of the inlet-outlet
tank 2 and brazed to the first member 8 utilizing the braz-
ing material layer of the member 8, and has its lower end
inserted into the tube insertion slit 36 of the first member
28 of the turn tank 3 and brazed to the first member 28
utilizing the brazing material layer of the member 28.
[0037] Preferably, the heat exchange tube 4 is 0.75 to
1.5 mm in height, i.e., in thickness in the lateral direction,
12 to 18 mm in width in the forward or rearward direction,
0.175t0 0.275 mm in the wall thickness of the peripheral
wall thereof, 0.175 to 0.275 mm in the thickness of par-
tition walls separating refrigerant channels 4a from one
another, 0.5 to 3.0 mm in the pitch of partition walls, and
0.35 to 0.75 mm in the radius of curvature of the outer
surfaces of the front and rear opposite end walls.
[0038] In place of the heat exchange tube 4 of alumi-
num extrudate, an electric resistance welded tube of alu-
minum may be used which has a plurality of refrigerant
channels formed therein by inserting inner fins into the
tube. Also usable is a tube which is made from a plate
prepared from an aluminum brazing sheet having an alu-
minum brazing material layer on opposite sides thereof
by rolling work and which comprises two flat wall forming
portions joined by a connecting portion, a side wall form-
ing portion formed on each flat wall forming portion inte-
grally therewith and projecting from one side edge thereof
opposite to the connecting portion, and a plurality of par-
tition forming portions projecting from each flat wall form-
ing portion integrally therewith and arranged at a spacing
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widthwise thereof, by bending the plate into the shape of
a hairpin at the connecting portion and brazing the side
wall forming portions to each other in butting relation to
form partition walls by the partition forming portions. The
corrugated fins to be used in this case are those made
from a bare material.

[0039] The corrugated fin 6 is made from an aluminum
brazing sheet having a brazing material layer on opposite
sides thereof by shaping the sheet into a wavy form. Lou-
vers 6a are formed as arranged in parallel in the forward
or rearward direction in the portions of the wavy sheet
which connect crest portions thereof to furrow portions
thereof. The corrugated fins 6 are used in common for
the front and rear tube groups 5. The width of the fin 6 in
the forward or rearward direction is approximately equal
to the distance from the front edge of the heat exchange
tube 4 in the front tube group 5 to the rear edge of the
corresponding heat exchange tube 4 in the rear tube
group 5. It is desired that the corrugated fin 6 be 7.0 mm
to 10.0 mm in fin height, i.e., the straight distance from
the crest portion to the furrow portion, and 1.3 to 1.8 mm
in fin pitch, i.e., the pitch of connecting portions.

[0040] The evaporator 1 is fabricated by tacking the
components together in combination and collectively
brazing the tacked assembly.

[0041] Along with a compressor, a condenser and
pressure reduction means, the evaporator 1 constitutes
a refrigeration cycle, which is installed in vehicles, for
example, in motor vehicles for use as an air conditioner.
[0042] WithreferencetoFIG. 8 showingthe evaporator
1 described, a two-layer refrigerant of vapor-liquid mix-
ture phase flowing through a compressor, condenser and
pressure reduction means enters the refrigerant inlet
header chamber 13 of the refrigerant inlet-outlet tank 2
via the refrigerant inlet 27a of the refrigerant inlet-outlet
member 27 and the refrigerant inflow opening 12a of the
right cap 12.

[0043] The refrigerant admitted into the inlet header
chamber 13 tends to readily flow into the heat exchange
tubes 4 closer to the left and right opposite ends of the
front tube group 5, whereas since the divided flow control
plate 44 of the refrigerant turn tank 3 has the refrigerant
dam portions 45A, 45B at its opposite ends, these dam
portions offer resistance to the refrigerant to be passed
through the heat exchange tubes 4 closer to the left and
right ends, permitting the refrigerant to flow as uniformly
divided into the tubes 4, flow down the refrigerant chan-
nels 4a therein and ingress into the refrigerant inflow
header chamber 32 of the refrigerant turn tank 3.
[0044] The refrigerant then flows into the refrigerant
outflow header chamber 33 through the refrigerant pass-
ing holes 43 of the refrigerant passing portion 46, divid-
edly moves into the refrigerant channels 4a of all the heat
exchange tubes 4 of the rear tube group 5, changes its
course and passes upward through the channels 4a into
the lower space 14b of the refrigerant outlet header
chamber 14 of the refrigerant inlet-outlet tank 2. The par-
tition plate 25 provided in the outlet header chamber 14
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gives resistance to the flow of refrigerant, consequently
enabling the refrigerant to flow as uniformly divided from
the outflow header chamber 33 into the tubes 4 of the
rear tube group 5 and also to flow from the inlet header
chamber 13 into the tubes 4 of the front tube group 5. As
a result, the refrigerant flows through the heat exchange
tubes 4 of the two tube groups in uniform quantities.
[0045] Subsequently, the refrigerant flows through the
refrigerant passing holes 26, 26A of the partition plate 25
into the upper space 14a of the outlet header chamber
14 and flows out of the evaporator via the refrigerant out-
flow opening 12b of the cap 12 and the outlet 27b of the
refrigerant inlet-outlet member 27. While flowing through
the refrigerant channels 4a of the heat exchange tubes
4 of the front tube group 5 and the refrigerant channels
4a of the heat exchange tubes 4 of the rear tube group
5, the refrigerant is subjected to heat exchange with air
flowing through the air passing clearances in the direction
of arrow X shown in FIG. 1 and flows out of the evaporator
in a vapor phase.

[0046] At this time, water condensate is produced on
the surfaces of the corrugated fins 6, and the condensate
flows down the top surface 3a of the turn tank 3. The
condensate flowing down the tank top surface 3a enters
the first portions 35a of the grooves 35 by virtue of a
capillary effect, flows through the grooves 35 and falls
off the lower ends of the groove third portions 35c to
below the turn tank 3. This prevents a large quantity of
condensate from collecting between the top surface 3a
of the turn tank 3 and the lower ends of the corrugated
fins 6, consequently preventing the condensate from
freezing due to the collection of large quantity of the con-
densate, whereby inefficient performance of the evapo-
rator 1 is precluded.

[0047] According to the first embodiment, the divided
flow control plate 44 has the refrigerant passing holes 43
and divides the refrigerant turn tank 3 into the refrigerant
inflow header chamber 32 on the front side and the re-
frigerant outflow header chamber 33 on the rear side to
serve as a uniformalizing member for causing the refrig-
erant to flow as uniformly divided through the heat ex-
change tubes 4 of the front tube group 5 in communica-
tion with the inlet header chamber 13. However, this con-
struction is not limitative but can be modified suitably.
[0048] FIG. 9 shows a second embodiment of evapo-
rator according to the invention.

[0049] In the case of the embodiment shown in FIG.
9, the divided flow control plate 44 within the refrigerant
turn thank 3 has a refrigerant passing portion 46 at the
lateral midportion thereof, and refrigerant dam portions
45A, 45B provided respectively on the left and right sides
of this portion 46 and approximately equal in length. This
embodiment is the same as the first embodiment with
respect to the ratio of the length of each of the dam por-
tions 45A, 45B to the entire length of the control plate 44,
the combined area of all the refrigerant passing holes 43
formed in the refrigerant passing portion 46, and the
opening ratio which is the ratio of the number of refriger-
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ant passing holes 43 formed in the refrigerant passing
portion 46 to the number of heat exchange tubes 4 in
each tube group 5. The partition plate 25 of the refrigerant
inlet-outlet tank 2 has a plurality of laterally elongated
refrigerant passing holes 50 arranged laterally at a spac-
ing and formed at the portions thereof corresponding to
the respective dam portions 45A, 45B of the divided flow
control plate 44. All the refrigerant passing holes 50 are
equal in length. The second embodiment is the same as
the first with the exception of these features.

[0050] The second embodimentis also so adapted that
the refrigerant flowing through the evaporator flows
through the heat exchange tubes 4 of each tube group
in uniform quantities.

[0051] FIG. 10 shows a third embodiment of evapora-
tor according to the invention.

[0052] In the case of the embodiment shown in FIG.
10, the divided flow control plate 44 within the refrigerant
turn tank 3 has a refrigerant passing portion 46 slightly
longer than in the first embodiement and positioned left-
wardly of the lateral midportion thereof, and refrigerant
dam portions 45A, 45B provided respectively on the left
and right sides of this portion 46. The dam portion 45B
at the right has a length greater than that of the dam
portion 45A at the left and approximately one-half of the
entire length of the control plate 44. This embodiment is
the same as the first embodiment with respect to the ratio
of the length of each of the dam portions 45A, 45B to the
entire length of the control plate 44, the combined area
of all the refrigerant passing holes 43 formed in the re-
frigerant passing portion 46, and the opening ratio which
is the ratio of the number of refrigerant passing holes 43
formed in the refrigerant passing portion 46 to the number
of heat exchange tubes 4 in each tube group 5. The par-
tition plate 25 of the refrigerant inlet-outlet tank 2 has one
laterally elongated refrigerant passing hole 51 formed at
the portion thereof corresponding to the left dam portion
45A of the control plate 44, and a plurality of laterally
elongated refrigerant passing holes 51 arranged laterally
at a spacing and formed at the portion thereof corre-
sponding to the right dam portion 45B. All the refrigerant
passing holes 51 are equal in length. The third embodi-
ment is the same as the first with the exception of these
features.

[0053] The third embodiment is also so adapted that
the refrigerant flowing through the evaporator flows
through the heat exchange tubes 4 of each tube group
in uniform quantities.

[0054] FIG. 11 shows a fourth embodiment of evapo-
rator according to the invention.

[0055] In the case of the embodiment shown in FIG.
11, the divided flow control plate 44 within the refrigerant
turn tank 3 has an auxiliary refrigerant passing hole 60
formed in at least one of the two refrigerant dam portions
45A, 45B, i.e., in each of these dam portions 45A, 45B
according to the present embodiment. The fourth em-
bodiment is the same as the first with the exception of
this feature. Also in the second and third embodiments,
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an auxiliary refrigerant passing hole may be formed in at
least one of the two dam portions 45A, 45B.

[0056] The fourth embodiment is also so adapted that
the refrigerant flowing through the evaporator flows
through the heat exchange tubes 4 of each tube group
in uniform quantities.

[0057] FIG. 12 shows a fifth embodiment of evaporator
according to the invention.

[0058] In the case of the embodiment shown in FIG.
12, an evaporator 61 has a refrigerant inlet-outlet tank
32 and a refrigerant turn tank 3 which are made to extend
rightward over a larger distance than is the case with the
first embodiment. Provided between these extensions
2A, 3A are tube groups 5 in the form of front and rear two
rows and each comprising a plurality of heat exchange
tubes arranged in parallel at a spacing in the lateral di-
rection. The front and rear tube groups 5 have their heat
exchange tubes 4 joined at the tube upper ends to the
respective front and rear opposite side portions of the
extensions 2A of the tank 2 and at the tube lower ends
to the respective front and rear opposite side portions of
the extensions 3A of the tank 3.

[0059] The outlet header chamber 14 of the refrigerant
inlet-outlet tank 2 has no partition plate. The extension
2A of the tank 2 has right-end openings which are closed
with a cap (not shown) having no refrigerant inflow open-
ing and no refrigerant outflow opening. The two header
chambers 32, 33 of the refrigerant turn tank 3 are sepa-
rated from the extensions 32A, 33A of these chambers
32, 33 by a partition plate 62. The extension 3A of the
tank 3 has right-end openings which are closed with a
cap (not shown) having a refrigerant inflow opening and
a refrigerant outflow opening. Brazed to this cap is a re-
frigerant inlet-outlet member (not shown) having a refrig-
erant inlet in communication with the inflow opening and
a refrigerant outlet in communication with the outflow
opening. The fifth embodiment is the same as the first
with the exception of these features. The first to fourth
embodiments can also be given the same construction
as the fifth embodiment.

[0060] A two-layer refrigerant of vapor-liquid mixture
phase flowing through a compressor, condenser and
pressure reduction means enters the evaporator 61,
more specifically, the extension 32A of the refrigerant
inflow header chamber 32 of the refrigerant turn tank 3
via the refrigerant inlet of the refrigerant inlet-outlet mem-
ber and the refrigerant inflow opening of the right cap.
[0061] The refrigerant admitted into the extension 32A
flows upward through the refrigerant channels 4a of heat
exchange tubes 4 of the front tube group 5 joined to the
extension 3A, flows into the refrigerant inlet header
chamber 13 and flows leftward through this chamber 13.
As in the case of the first embodiment, the refrigerant
thereafter flows as uniformly divided into the heat ex-
change tubes 4 of the front tube group 5, flows down the
refrigerant channels 4a therein and ingresses into the
refrigerant inflow header chamber 32 of the refrigerant
turn tank 3.
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[0062] The refrigerant then flows into the refrigerant
outflow header chamber 33 through the refrigerant pass-
ing holes 43 of the refrigerant passing portion 46, divid-
edly moves into the refrigerant channels 4a of all the heat
exchange tubes 4 of the rear tube group 5, changes its
course and passes upward through the channels 4a into
therefrigerantoutletheader chamber 14 of the refrigerant
inlet-outlet tank 2. Subsequently, the refrigerant flows
rightward through the outlet header chamber 14, enters
the channels 4a of heat exchange tubes 4 of the rear
tube group 5 joined to the extension 2A, flows down the
channels 4a into the extension 33A of the outflow header
chamber 33 of the turn tank 3 and flows out of the evap-
orator through the refrigerant outflow opening of the cap
and the outlet of the inlet-outlet member.

[0063] The fifth embodiment is also so adapted that
the refrigerant flowing through the evaporator flows
through the heat exchange tubes 4 of each tube group
in uniform quantities.

[0064] FIG. 13 shows a sixth embodiment of evapora-
tor according to the invention.

[0065] In the case of the embodiment shown in FIG.
13, the refrigerant passing holes 43 formed in the divided
flow control plate 44 are positioned as shifted from heat
exchange tubes 4. Stated more specifically, each refrig-
erant passing hole 43 is positioned between a pair of
adjacent heat exchange tubes 4. With the exception of
this feature, the sixth embodiment is the same as the
first. Incidentally, the second to fifth embodiments can
be made to have the same construction as the sixth em-
bodiment.

[0066] FIGS. 14 to 18 show a seventh embodiment of
evaporator according to the invention.

[0067] In the case of the embodiment shown in FIGS.
14 to 18, the front wall 21 and the partition wall 23 of the
second member 9 of the refrigerant inlet-outlet tank 2 are
connected together at their lower ends by a flow dividing
resistance plate 70 over the entire length of the tank. The
resistance plate 70 has one refrigerant passing circular
hole 71 formed at the midportion thereof with respect to
the lateral direction. Alternatively, the resistance plate 70
may be a plate separate from the front wall 21 and the
partition wall 23 and fixed to the front wall 21, rear wall
22 and partition wall 23. The refrigerant inlet header
chamber 13 is divided by the resistance plate 70 into
upper and lower two spaces 13a, 13b, which are held in
communication with each other through the circular hole
71. The lower space 13b is a first space which is in com-
munication with the heat exchange tubes 4 of the front
tube group 5, and the upper space 13a is a second space
fortherefrigerantto flowin. The refrigerantinflow opening
12a of theright cap 12 is in communication with the upper
space 13a of the inlet header chamber 13.

[0068] The refrigerant passing circular hole 71 of the
flow dividing resistance plate 70 is positioned between
the two heat exchange tubes 4 in the lateral center of the
front tube group 5. The circular hole 71 has a lateral size
(diameter) which is smaller than the spacing between the
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two tubes 4. Preferably, the hole 71 is 3 to 8 mm in di-
ameter. If the hole 71 is less than 3 mm in diameter,
increased channel resistance will be offered to the refrig-
erant to burden the air conditioner system with an in-
creased load, while the flow of refrigerant produces a
greater noise due to an increased flow velocity. If the
diameter of the hole 71 is in excess of 8 mm, anincreased
quantity of refrigerant flows through the midportion, fur-
ther entailing the likelihood that the refrigerant will en-
counter difficulty in spreading over the entire area of lower
space 13b to be described below of the inlet header
chamber 13. The refrigerant passing circular hole 71 has
an area greater than the combined cross sectional area
of refrigerant channels of one heat exchange tube 4. The
refrigerant passing hole to be formed in the flow dividing
resistance plate 70 is not limited to the circular shape but
may have a suitably altered shape, such as an elliptical
form (not limited to a mathematically defined elliptical
form but including forms which are nearly elliptical). Even
when the refrigerant passing hole has a shape other than
the circular, the hole should have the above-mentioned
area and is so sized as to be positioned between the two
heat exchange tubes in the lateral midportion of the tube
group 5.

[0069] With reference to FIG. 17, the divided flow con-
trol plate 44 of the refrigerant turn tank 3 has a refrigerant
dam portion 72 having no refrigerant passing holes and
formed at the longitudinal midportion thereof, i.e., at a
position corresponding to the refrigerant passing circular
hole 71 of the flow dividing resistance plate 70 of the
inlet-outlet tank 2. The control plate 44 also has a refrig-
erant passing portion 73 formed on each of the left and
right sides of the dam portion 72 and having one or at
least two refrigerant passing holes 43, i.e, at least two
holes 43 in the present embodiment. Preferably, the dam
portion 72 has a length of at least 28 mm in the lateral
direction. If the length is less than 28 mm, it is likely that
an increased amount of refrigerant will flow through the
midportion. Further preferably, the ratio of the number of
refrigerant passing holes 43 in each refrigerant passing
portion 73 to the number of heat exchange tubes 4 of
each tube group 5, i.e., the opening ratio, is 20 to 90%.
Ifthis ratiois less than 20%, increased channel resistance
will be offered to the refrigerant, possibly resulting in im-
paired performance. When the ratio is in excess of 90%,
itis likely that no divided flow control function will be avail-
able.

[0070] The seventh embodiment is the same as the
first with the exception of the above features.

[0071] With reference to FIG. 18 showing the evapo-
rator 1 of the seventh embodiment, a two-layer refrigerant
of vapor-liquid mixture phase flowing through a compres-
sor, condenser and pressure reduction means enters the
upper space 13a of the refrigerant inlet header chamber
13 of the refrigerant inlet-outlet tank 2 via the refrigerant
inlet 27a of the refrigerant inlet-outlet member 27 and the
refrigerant inflow opening 12a of the right cap 12, flows
into the lower space 13b through the single circular hole
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71 in the flow dividing resistance plate 70 and further
flows from the lower space 13b dividedly into the refrig-
erant channels 4a of all the heat exchange tubes 4 of the
front tube group 5. Since the resistance plate 70 has the
single refrigerant passing circular hole 71 only formed
therein, the refrigerant gently flows into the lower space
13b, spreads over the entire area of this space 13b to
flow into the refrigerant channels 4a of all the heat ex-
change tubes 4. This permits the refrigerant to flow
through these tube 4 in uniform quantities.

[0072] The refrigerant flowing into the channels 4a of
all the heat exchange tubes 4 flows down the channels
4a into the refrigerant inflow header chamber 32 of the
refrigerant turn tank 3. The refrigerant admitted into the
chamber 32 flows leftwardly and righwardly outward by
virtue of the function of the dam portion 72 and flows into
the refrigerant outflow header chamber 33 through the
holes 43 of the refrigerant passing portions 73. The re-
sistance offered by the dam portion 73 to the flow of re-
frigerant inhibits the refrigerant from flowing out of the
lower space 13b of the header chamber 13 only into the
channels 4a of the heat exchange tubes 4 of the front
tube group 5 which tubes are positioned in the vicinity of
the circular holes 71, while promoting the flow of refrig-
erant into the channels 4a of the other heat exchange
tubes. Thus, the refrigerant is made to flow through the
heat exchange tubes 4 of the front tube group 5 in uniform
quantities.

[0073] The refrigerant flowing into the outflow header
chamber 33 dividedly flows into the refrigerant channels
4a of all the heat exchange tubes 4 of the rear tube group
5, changes its course and passes upward through the
channels 4a into the lower space 14b of the refrigerant
outlet header chamber 14 of the refrigerant inlet-outlet
tank 2. The partition plate 25 in chamber 14 gives resist-
ance to the flow of refrigerant, consequently enabling the
refrigerant to flow as uniformly divided from the outflow
header chamber 33 into the tubes 4 of the rear tube group
5 and also to flow from the lower space 13b of the inlet
header chamber 13 into the heat exchange tubes 4 of
the front tube group 5. As a result, the refrigerant flows
through the heat exchange tubes 4 of the two tube groups
in uniform quantities.

[0074] Subsequently, the refrigerant flows through the
refrigerant passing holes 26, 26A of the partition plate 25
into the upper space 14a of the outlet header chamber
14 and flows out of the evaporator via the refrigerant out-
flow opening 12b of the cap 12 and the outlet 27b of the
refrigerant inlet-outlet member 27. While flowing through
the refrigerant channels 4a of the heat exchange tubes
4 of the front tube group 5 and the refrigerant channels
4a of the heat exchange tubes 4 of the rear tube group
5, the refrigerant is subjected to heat exchange with air
flowing through the air passing clearances in the direction
ofarrow X shown in FIG. 1 and flows out of the evaporator
in a vapor phase.

[0075] FIG. 19 shows an eighth embodiment of evap-
orator according to the invention.
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[0076] In the case of the embodiment shown in FIG.
19, the partition plate 25 of the refrigerant inlet-outlet tank
2 has a plurality of laterally elongated refrigerant passing
holes 26 arranged at a spacing in the lateral direction
and formed at each of the portions thereof corresponding
to the respective refrigerant passing portions 73 of the
divided flow control plate 44. All the refrigerant passing
holes 26 are equal in length. The eighth embodiment is
the same as the seventh with the exception of this feature.
[0077] The eighth embodiment is also so adapted that
the refrigerant flowing through the evaporator flows
through the heat exchange tubes 4 of each tube group
in uniform quantities.

[0078] FIG. 20 shows a ninth embodiment of evapo-
rator according to the invention.

[0079] In the case of the embodiment shown in FIG.
20, the first member 8 of the refrigerant inlet-outlet tank
2 has an upwardly projecting ridge 75 in the form of an
angle in cross section, extending forward or rearward
and positioned at the lateral midportion thereof immedi-
ately below the center, with respect to the lateral direc-
tion, of the refrigerant passing circular hole 71. The ridge
75 is formed by upwardly bending the first member 8 into
a projecting ridge. In the forward or rearward direction,
the length of the ridge 75 is preferably at least equal to
the diameter (size in the forward or rearward direction)
of the circular hole 71. The ridge 75 is a flow dividing
member by which the refrigerant flowing from the upper
space 13a of the inlet header chamber 13 into the lower
space 13b thereof through the circular hole 71 is divided
leftward and rightward within the space 13b. Incidentally,
theridge 75 is formed simultaneously when the first mem-
ber 8 is made from an aluminum brazing sheet by press
work. Theridge may be formed by fixing a separate mem-
ber to the upper surface of the first member 8 instead of
bending the first member 8 upward.

[0080] The ninth embodiment is the same as the sev-
enth with the exception of the above feature.

[0081] In all the foregoing embodiments, one tube
group 5 is provided between the front portions, as well
as the rear portions, of the two tanks 2, 3, but this con-
struction is not limitative; one or at least two tube groups
5 may be provided between the front portions, as well as
the rear portions, of the tanks 2, 3. Further in all the fore-
going embodiments, the highest portion 34 is positioned
at the midportion, with respect to the forward or rearward
direction, of the refrigerant turn tank 3, whereas this ar-
rangement is not limitative; the highest portion may be
located away from such midportion of the tank 3. One or
at least two tube groups are provided at each of the front
and rear sides of the highest portion also in this case.
Although the refrigerant inlet-outlet tank 2 is positioned
above the refrigerant turn tank 3 which is at a lower level
according to all the foregoing embodiments, the evapo-
rator may be used conversely with the turn tank 3 posi-
tioned above the inlet-outlet tank 2.
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INDUSTRIAL APPLICABILITY

[0082] The heat exchanger of the present invention is
suitable for use as an evaporator for motor vehicle air
conditioners and is adapted to exhibit improved heat ex-
change performance.

Claims

1. A heat exchanger (1) comprising a refrigerant inlet-
outlettank (2) and arefrigerant turn tank (3) arranged
as spaced apart from each other, and a plurality of
tube groups (5) in the form of rows arranged at a
spacing in the direction of flow of air through the heat
exchanger between the tanks and each comprising
a plurality of heat exchange tubes (4) arranged in
parallel at a spacing longitudinally of the tanks, the
heat exchange tubes of each tube group having op-
posite ends joined to the respective tanks, the refrig-
erant inlet-outlet tank having its interior divided by a
partition wall (23) into a refrigerant inlet header
chamber (13) and a refrigerant outlet header cham-
ber (14) arranged in the direction of flow of air, each
of the two header chambers being in communication
with the heat exchange tubes of the tube group of at
leastonerow, arefrigerant flowing into the inlet head-
er chamber of the refrigerant inlet-outlet tank being
flowable through the corresponding heat exchange
tubes into the refrigerant turn tank, where the refrig-
erantchangesits course to flow into the outletheader
chamber of the refrigerant inlet-outlet tank through
the corresponding heat exchange tubes, character-
ized in that
the inlet header chamber (13) of the refrigerant inlet-
outlet tank has its interior divided by a flow dividing
resistance plate (70) into a first space (13b) commu-
nicating with the corresponding heat exchange tubes
and a second space (13a) for the refrigerant to flow
in, the flow dividing resistance plate having one re-
frigerant passing hole (71) formed therein, and in
that
the refrigerant turn tank (3) has its interior divided by
adivided flow control plate (44) into a first space (32)
in communication with the heat exchange tubes
communicating with the first space (13b) of the inlet
header chamber (13) of the refrigerant inlet-outlet
tank and a second space (33) communicating with
the heat exchange tubes communicating with the
outlet header chamber (14) of the refrigerant inlet-
outlet tank, the divided flow control plate having a
refrigerant dam portion (72) at a position correspond-
ing to the refrigerant passing hole (71) in the flow
dividing resistance plate (70) with respect to the lon-
gitudinal direction of the two tanks, and the divided
flow control plate being provided with a refrigerant
passing portion (73) having at least one refrigerant
passing hole (43) at a position other than the dam
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portion.

A heat exchanger according to claim 1 wherein the
refrigerant passing hole is formed at a longitudinal
midportion of the flow dividing resistance plate.

A heat exchanger according to claim 1 or 2 wherein
the refrigerant passing hole is positioned between a
pair of heat exchange tubes adjacent to each other
longitudinally of the refrigerant inlet-outlet tank and
included among the heat exchange tubes in commu-
nication with the inlet header chamber of the refrig-
erant inlet-outlet tank.

A heat exchanger according to any one of claims 1
to 3 wherein the refrigerant passing hole has an area
larger than the combined cross sectional area of re-
frigerant channels in one heat exchange tube.

A heat exchanger according to any one of claims 1
to 4 wherein the refrigerant passing hole is circular
and has a diameter of 3 to 8 mm.

A heat exchanger according to any one of claims 1
to 5 wherein the refrigerant inlet-outlet tank has a
wall portion to which the heat exchange tubes com-
municating with the first space are joined and which
has a flow dividing member (75) inwardly projecting
from a part thereof corresponding to the refrigerant
passing hole for causing the refrigerant to dividedly
flow longitudinally of the inlet header chamber upon
flowing through the refrigerant passing hole.

A heat exchanger according to claim 6 wherein the
flow dividing member is a ridge (75) projecting to-
ward the resistance plate in the form of an angle and
extending widthwise of the inlet header chamber.

A heat exchanger according to any one of claims 1
to 7 wherein the outlet header chamber (14) of the
refrigerant inlet-outlet tank (2) has its interior divided
by a partition plate (25) into a first space (14b) com-
municating with the corresponding heat exchange
tubes and a second space (14a) for the refrigerant
to flow out therefrom, at least one refrigerant passing
hole (26, 26A) being formed in said partition plate.

A heat exchanger according to claim 8 wherein the
refrigerantinlet-outlet tank comprises a first member
(8) of aluminum having the heat exchange tubes
joined thereto, and a second member (9) of an alu-
minum extrudate brazed to the first member at a por-
tion thereof opposite to the heat exchange tubes, the
partition wall (23), the flow dividing resistance plate
(70) and the partition plate (25) being made integral
with the second member.

10. A heat exchanger according to any one of claims 1
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to 9 wherein the refrigerant inlet-outlet tank is pro-
vided at one end thereof with a refrigerant inlet (27a)
communicating with the second space (13a) of the
inlet header chamber (13) and a refrigerant outlet
(27b) communicating with the outlet header chamber
(14).

A heat exchanger according to any one of claims 1
to 10 wherein the refrigerant dam portion of the di-
vided flow control plate has a length of at least 28
mm.

A heat exchanger according to any one of claims 1
to 11 wherein the ratio of the number of refrigerant
passing holes formed in the divided flow control plate
to the number of heat exchange tubes in each tube
group is comprised between 20 to 90 %.

A heat exchanger according to anyone of claims 1
to 12 wherein the refrigerant turn tank (3) comprises
a first member (28) of aluminum having the heat ex-
change tubes joined thereto, and a second member
(29) of an aluminum extrudate brazed to the first
member at a portion thereof opposite to the heat ex-
change tubes, the divided flow control plate (44) be-
ing made integral with the second member.

A refrigeration cycle comprising a compressor, a
condenser and an evaporator, the evaporator being
a heat exchanger according to any one of claims 1
to 13.

A vehicle having installed therein a refrigeration cy-
cle according to claim 14 as an air conditioner.

Patentanspriiche

1.

Warmetauscher (1), umfassend einen Kihimittel-
EinlaB-AuslaR-Behélter (2) und einen Kihimittel-
wendebehalter (3), die voneinander beabstandet an-
geordnet sind, und mehrere Rohrgruppen (5) in
Form von Reihen, die in einem Abstand in der Stro-
mungsrichtung der Luft durch den Warmetauscher
hindurch zwischen den Behéltern angeordnet sind
und jeweils mehrere Warmetauschrohre (4) umfas-
sen, die parallel in einem Abstand in Langsrichtung
der Behalter angeordnet sind, wobei die einander
entgegengesetzten Enden der Warmetauschrohre
jeder Rohrgruppe mit den jeweiligen Behaltern ver-
bunden sind, der Innenraum des KihImittel-Einlaf3-
Auslal-Behalters durch eine Trennwand (23) in eine
Kahlmitteleinla3-Verteilerkammer (13) und eine
Kihlmittelauslal3-Verteilerkammer (14) geteilt ist,
die in der Strdmungsrichtung der Luft angeordnet
sind, wobei jede der zwei Verteilerkammern mit den
Waérmetauschrohren der Rohrgruppe von minde-
stens einer Reihe in Verbindung steht, ein in die Ein-
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lalRverteilerkammer des Kulhimittel-Einla-Auslaf3-
Behalters stromendes Kihimittel durch die entspre-
chenden Warmetauschrohre in den Kiihimittelwen-
debehalter strémen kann, worin das Kihimittel sei-
nen Weg &ndert, um durch die entsprechenden War-
metauschrohre in die AuslalRverteilerkammer des
Kuhlmittel-EinlaR-Ausla-Behalters zu stromen, da-
durch gekennzeichnet, daf

der Innenraum der EinlaBverteilerkammer (13) des
Kahimittel-EinlaR-AuslaR-Behalters durch eine den
Strom teilende Widerstandsplatte (70) in einen er-
sten Raum (13b), der mit den entsprechenden War-
metauschrohren verbunden ist, und einen zweiten
Raum (13a) zum Einstrémenlassen des Kihimittels
geteilt ist, wobei in der den Strom teilenden Wider-
standsplatte eine KuhlmitteldurchlaRoéffnung (71)
ausgebildet ist, und dal

der Innenraum des KuhImittelwendebehalters (3)
durch eine Teilstrome-Steuerplatte (44) in einen er-
sten Raum (32), der mit den mit dem ersten Raum
(13b) der KiihimitteleinlaB-Verteilerkammer (13) des
KihImittel-EinlaR-Auslak-Behalters verbundenen
Warmetauschrohren in Verbindung steht, und in ei-
nen zweiten Raum (33) geteilt ist, der mit den mit
der AuslalRverteilerkammer (14) des KihImittel-Ein-
lal3-Auslal3-Behalters verbundenen Warmetausch-
rohren in Verbindung steht, wobei die Teilstrome-
Steuerplatte in einer Position, die zu der Kiihimittel-
durchlaRoéffnung (71) in der den Strom teilenden Wi-
derstandsplatte (70) in bezug auf die Langsrichtung
der zwei Behalter korrespondiert, einen Kuhimittel-
stauabschnitt (72) aufweist und die den Strom tei-
lende Widerstandsplatte mit einem Kihimitteldurch-
laRabschnitt (73) versehen ist, der in einer anderen
Position als dem Stauabschnitt mindestens eine
KahlmitteldurchlaRéffnung (43) aufweist.

Warmetauscher nach Anspruch 1, wobei die Kiihl-
mitteldurchlaRéffnung in einem in Langsrichtung
verlaufenden Mittelabschnitt der den Strom teilen-
den Widerstandsplatte ausgebildet ist.

Warmetauscher nach Anspruch 1 oder 2, wobei die
KahlmitteldurchlaRéffnung zwischen zwei Warme-
tauschrohren positioniert ist, die in Langsrichtung
des Kihimittel-EinlaR-AuslaR-Behalters einander
benachbart sind und in den mit der EinlaRverteiler-
kammer des KihImittel-EinlaB-Auslal-Behalters in
Verbindung stehenden Warmetauschrohren umfaf3t
sind.

Warmetauscher nach einem der Anspriiche 1 bis 3,
wobei die KihImitteldurchlaR6ffnung eine grolRere
Flache als die kombinierte Querschnittsflache der
Klhimittelkanale in einem Warmetauschrohr auf-
weist.

Warmetauscher nach einem der Anspriiche 1 bis 4,
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wobei die KihlmitteldurchlaRoéffnung kreisférmig ist
und einen Durchmesser von 3 bis 8 mm aufweist.

Warmetauscher nach einem der Ansprliche 1 bis 5,
wobei der Kiihimittel-EinlaR-AuslaR-Behalter einen
Wandabschnitt aufweist, mit dem die mit dem ersten
Raum verbundenen Warmetauschrohre verbunden
sind, und der ein den Strom teilendes Glied (75) be-
sitzt, das von einem Teil desselben, das zu der Kihl-
mitteldurchlaR6ffnung korrespondiert, nach innen
vorsteht, um das Kuhlmittel beim Durchstromen der
KahImitteldurchlaBéffnung in  geteilter Form in
Langsrichtung der EinlalRverteilerkammer strdmen
zu lassen.

Warmetauscher nach Anspruch 6, wobei das den
Strom teilende Glied eine in Richtung zu der Wider-
standsplatte in Form eines Winkels vorstehende und
in Breitenrichtung der EinlaBverteilerkammer ver-
laufende Rippe (75) ist.

Warmetauscher nach einem der Anspriiche 1 bis 7,
wobei der Innenraum der Auslalverteilerkammer
(14) des Kihimittel-EinlaB-AuslaR-Behalters (2)
durch eine Trennplatte (25) in einen ersten Raum
(14b), der mit den entsprechenden Warmetausch-
rohren verbunden ist, und einen zweiten Raum (14a)
zum Ausstromenlassen des Kihlmittels daraus ge-
teilt ist, wobei in der Trennplatte mindestens eine
KahlmitteldurchlaRéffnung (26, 26A) ausgebildet ist.

Warmetauscher nach Anspruch 8, wobei der Kihl-
mittel-EinlaB-Ausla3-Behélter ein erstes Glied (8)
aus Aluminium, mit dem die Warmetauschrohre ver-
bunden sind, und ein zweites Glied (9) aus einem
Aluminiumextrudat umfaRt, das an einem Abschnitt
desselben gegentber den Warmetauschrohren an
das erste Glied angel6tet ist, wobei die Trennwand
(23), die den Strom teilende Widerstandsplatte (70)
und die Trennplatte (25) einstiickig mit dem zweiten
Glied ausgebildet sind.

Warmetauscher nach einem der Anspriiche 1 bis 9,
wobei der Kihlmittel-EinlaR-Ausla3-Behalter an ei-
nem Ende desselben mit einem Kihimitteleinlal
(27a), der mit dem zweiten Raum (13a) der
Einlaverteilerkammer (13) verbunden ist, und ei-
nem Kihlmittelauslaf’ (27b) versehenist, der mit der
Auslalverteilerkammer (14) verbunden ist.

Warmetauscher nach einem der Anspriiche 1 bis 10,
wobei der Kihilmittelstauabschnitt der Teilstrome-
Steuerplatte eine Lange von mindestens 28 mm auf-
weist.

Warmetauscher nach einem der Anspriiche 1 bis 11,
wobei das Verhaltnis der Anzahl der in der Teilstro-
me- Steuerplatte ausgebildeten
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KihImitteldurchlaB6ffnungen zu der Anzahl der
Warmetauschrohre in jeder Rohrgruppe zwischen
20 und 90 % liegt.

Warmetauscher nach einem der Anspriiche 1 bis 12,
wobei der KihIlmittelwendebehalter (3) ein erstes
Glied (28) aus Aluminium, mit dem die Warme-
tauschrohre verbunden sind, und ein zweites Glied
(29) aus einem Aluminiumextrudat umfafit, das an
einem Abschnitt desselben gegeniiber den Warme-
tauschrohren an das erste Glied angel6tet ist, wobei
die Teilstrdme-Steuerplatte (44) einstlickig mit dem
zweiten Glied ausgebildet sind.

Kuhlkreis, umfassend einen Verdichter, einen Kon-
densator und einen Verdampfer, wobei der Ver-
dampfer ein Warmetauscher nach einem der An-
spriche 1 bis 13 ist.

Fahrzeug, in dem ein Kihlkreis nach Anspruch 14
als Klimaanlage eingebaut ist.

Revendications

Echangeur de chaleur (1) comprenant un réservoir
d’entrée - sortie de réfrigérant (2) et un réservoir de
rotation de réfrigérant (3) agencés de maniére es-
pacée l'un par rapport a l'autre, et une pluralité de
groupes de tubes (5) se présentant sous la forme de
rangées agenceées au niveau d’'un espacement dans
la direction d’écoulement de Il'air a travers I'échan-
geur de chaleur entre les réservoirs, et comprenant
chacun une pluralité de tubes d’échange de chaleur
(4) agencés en paralléle au niveau d’'un espacement
longitudinal par rapport aux réservoirs, les tubes
d’échange de chaleur de chaque groupe de tubes
ayant des extrémités opposées assemblées aux ré-
servoirs respectifs, le réservoir d’entrée - sortie de
réfrigérant ayant son intérieur divisé par une paroi
de séparation (23) en une chambre de colonne d’en-
trée deréfrigérant (13) eten une chambre de colonne
de sortie de réfrigérant (14) agencées dans la direc-
tion de I'écoulement de Il'air, chacune des deux
chambres de colonne étant en communication avec
les tubes d’échange de chaleur du groupe de tubes
d’au moins une rangée, un réfrigérant s’écoulant
dans la chambre de colonne d’entrée du réservoir
d’entrée - sortie de réfrigérant qui peut s’écouler a
travers les tubes d’échange de chaleur correspon-
dants dans le tube de rotation de réfrigérant, ou le
réfrigérant change sa course pour s’écouler dans la
chambre de colonne de sortie du réservoir d’entrée
- sortie de réfrigérant a travers les tubes d’échange
de chaleur correspondants, caractérisé en ce que :

lachambre de colonne d’entrée (13) duréservoir
d’entrée - sortie de réfrigérant a son intérieur
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divisé par une plaque de résistance de division
de flux (70) en un premier espace (13b) com-
muniquant avec les tubes d’échange de chaleur
correspondants et en un second espace (13a)
pour que le réfrigérant s’écoule a l'intérieur de
celui-ci, la plaque de résistance de division de
flux ayant un trou de passage de réfrigérant (71)
formé a l'intérieur de celle-ci, et en ce que :

le réservoir de rotation de réfrigérant (3) a
son intérieur divisé par une plaque de con-
tréle de flux divisé (44) en un premier espa-
ce (32) en communication avec les tubes
d’échange de chaleur communiquant avec
le premier espace (13b) de la chambre de
colonne d’entrée (13) du réservoir d’entrée
- sortie de réfrigérant et en un second es-
pace (33) communiquant avec les tubes
d’échange de chaleur communiquant avec
la chambre de colonne de sortie (14) du ré-
servoir d’entrée - sortie de réfrigérant, la pla-
que de contrdle de flux divisé ayant une par-
tie de barrage de réfrigérant (72) au niveau
d'une position correspondant au trou de
passage de réfrigérant (71) dans la plaque
de résistance de division de flux (70) par
rapport a la direction longitudinale des deux
réservoirs, et la plaque de contrdle de flux
divisé étant prévue avec une partie de pas-
sage de réfrigérant (73) ayant au moins un
trou de passage de réfrigérant (43) dans
une position différente de la partie de bar-
rage.

2. Echangeurde chaleur selonlarevendication 1, dans

lequel le trou de passage de réfrigérant est formeé
dans une partie centrale longitudinale de la plaque
de résistance de division de flux.

Echangeur de chaleur selon la revendication 1 ou 2,
dans lequel le trou de passage de réfrigérant est
positionné entre une paire de tubes d’échange de
chaleur adjacents entre eux, longitudinalement par
rapport au réservoir d’entrée - sortie de réfrigérant
et compris parmi les tubes d’échange de chaleur en
communication avec la chambre de colonne d’en-
trée du réservoir d’entrée - sortie de réfrigérant.

Echangeur de chaleur selon 'une quelconque des
revendications 1 a 3, dans lequel le trou de passage
de réfrigérant a une surface supérieure a la surface
transversale combinée des canaux de réfrigérant
dans un tube d’échange de chaleur.

Echangeur de chaleur selon 'une quelconque des
revendications 1 a 4, dans lequel le trou de passage
de réfrigérant est circulaire et a un diamétre de 3 a
8 mm.
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Echangeur de chaleur selon 'une quelconque des
revendications 1 a 5, dans lequel le réservoir d’en-
trée - sortie de réfrigérant a une partie de paroi sur
laquelle les tubes d’échange de chaleur communi-
qguant avec le premier espace sont assemblés et qui
a un élément de division de flux (75) faisant saillie
vers l'intérieur a partir de sa partie correspondant au
trou de passage de réfrigérant pour amener le réfri-
gérant a s’écouler de maniere divisée longitudinale-
ment par rapport a la chambre de colonne d’entrée
suite a I'écoulement a travers le trou de passage de
réfrigérant.

Echangeur de chaleur selon la revendication 6, dans
lequel I'élément de division de flux est une créte (75)
faisant saillie vers la plaque de résistance sous la
forme d’'un angle et s’étendant dans le sens de la
largeur de la chambre de colonne d’entrée.

Echangeur de chaleur selon 'une quelconque des
revendications 1 a 7, dans lequel la chambre de co-
lonne de sortie (14) du réservoir d’entrée - sortie de
réfrigérant (2) a son intérieur divisé par une plaque
de séparation (25) en un premier espace (14b) com-
muniquant avec les tubes d’échange de chaleur cor-
respondants et en un second espace (14a) pour le
flux sortant en s’écoulant de celui-ci, au moins un
trou de passage de réfrigérant (26, 26A) étant formé
dans ladite plaque de séparation.

Echangeur de chaleur selon larevendication 8, dans
lequel le réservoir d’entrée - sortie de réfrigérant
comprend un premier élément (8) en aluminium
ayant des tubes d’échange de chaleur assemblés a
celui-ci, et un second élément (9) réalisé avec un
extrudat d’aluminium brasé sur le premier élément
au niveau de sa partie opposée aux tubes d’échange
de chaleur, la paroi de séparation (23), la plaque de
résistance de division de flux (70) et la plaque de
séparation (25) étant solidaires du second élément.

Echangeur de chaleur selon 'une quelconque des
revendications 1 a 9, dans lequel le réservoir d’en-
trée - sortie de réfrigérant est prévu au niveau de
son extrémité, avec une entrée de réfrigérant (27a)
communiquant avec le second espace (13a) de la
chambre de colonne d’entrée (13) et d’'une sortie de
réfrigérant (27b) communiquant avec la chambre de
colonne de sortie (14).

Echangeur de chaleur selon I'une quelconque des
revendications 1 a 10, dans lequel la partie de bar-
rage de réfrigérant de la plaque de contrdle de flux
divisé a une longueur d’au moins 28 mm.

Echangeur de chaleur selon 'une quelconque des
revendications 1a 11, dans lequel le rapport du nom-
bre de trous de passage de réfrigérant formés dans
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la plaque de contréle de flux divisé sur le nombre de
tubes d’échange de chaleur dans chaque groupe de
tubes est compris entre 20 et 90 %.

Echangeur de chaleur selon I'une quelconque des
revendications 1 a 12, dans lequel le réservoir de
rotation de réfrigérant (3) comprend un premier élé-
ment (28) en aluminium ayant les tubes d’échange
de chaleur assemblés a ce dernier, et un second
élément (29) réalisé avec un extrudat d’aluminium
brasé sur le premier élément au niveau de sa partie
opposeée aux tubes d’échange de chaleur, la plaque
de contréle de flux divisé (44) étant solidaire du se-
cond élément.

Cycle de réfrigération comprenant un compresseur,
un condenseur et un évaporateur, I'évaporateur
étant un échangeur de chaleur selon I'une quelcon-
que des revendications 1 a 13.

Véhicule ayant installé a I'intérieur de ce dernier un
cycle de réfrigération selon la revendication 14 en
tant que dispositif d’air conditionné.
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