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Description

[0001] The present invention relates to a heat ex-
changer, and more particularly to a heat exchanger hav-
ing a bracket mechanism for attaching the heat ex-
changer to an external member.

[0002] In a heat exchanger, for example, an evapora-
tor, a condenser or a heater core used in an air condi-
tioner for vehicles, generally a bracket is provided for
attaching and fixing the heat exchanger to an external
member, for example, a frame or a body member of a
vehicle. In a conventional heat exchanger, such a brack-
et has been connected and fixed to a header pipe or
another structural member of the heat exchanger by
brazing or other methods.

[0003] For example, as shown in FIGS 5-7, brackets
41 and 42 are brazed to the lower end portions of header
pipes 43 and 44 of heat exchanger body 45, respective-
ly. Each of brackets 41 and 42 has a relatively compli-
cated shape. Attaching portions 46 and 47 provided on
the respective brackets 41 and 42 and formed as rod
portions are attached and fixed to external members 48
and 49.

[0004] In such a conventional structure, however, be-
cause brackets 41 and 42 must be designed depending
upon the shape and size of heat exchanger body 45,
many kinds of brackets having various sizes must be
prepared and the shape of each bracket is likely to be-
come relatively complicated. For example, if the dimen-
sion L between external members 48 and 49 is constant,
many kinds of brackets having various sizes B must be
prepared. Further, because brackets 41 and 42 must be
designed depending upon the types of heat exchangers,
restriction on design is great.

[0005] Further, when brackes 41 and 42 are brazed
to header pipes 43 and 44, usually the assembly of the
heat exchanger is placed in a furnace. At that time, al-
though brackes 41 and 42 are positioned relative to heat
exchanger body 45 by jigs, various kinds of jigs must be
prepared depending on the various kinds of brackets as
well as relatively high skill is required for setting the jigs.
Therefore, the heat exchanger having such a conven-
tional structure is poor in assembling ability, and the per-
centage defective of brazing of brackets is relatively
high.

[0006] Further, for brazing of brackets 41 and 42 to
heat exchanger body 45 by brazing, the material of the
brackets 41 and 42 are limited to a material capable of
being brazed to the heat exchanger body 45. For exam-
ple, when a material of heat exchanger body 45 is an
aluminum alloy, the material of brackets 41 and 42 are
limited to the identical material with or the same kind of
material as the material of the heat exchanger body 45.
When the material of brackets 41 and 42 are thus limit-
ed, increase of the strength of the brackets 41 and 42
is suppressed, and there is a fear that the strength of
the brackets 41 and 42 themselves become insulfficient
and further the strength of attachment of the heat ex-
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changer becomes insufficient.

[0007] Further, because brackets 41 and 42 are
brazed to header pipes 43 and 44 over only a part of the
peripheries of the header pipes 43 and 44 in the circum-
ferential directions, also from this point, the percentage
defective of brazing of brackets is likely to become rel-
atively high, and the attachment strength of the heat ex-
changer becomes relatively low.

[0008] Furthermore, because brackets 41 and 42 are
formed as separate members and they are not connect-
ed to each other, in a condition where the heat exchang-
er is attached to external members 48 and 49 via brack-
es 41 and 42, a stress due to an external force or vibra-
tion is liable to concentrate any one of the brackes 41
and 42 and the brazed surface thereof. Therefore, the
attachment strength of the heat exchanger is relatively
low.

[0009] It would be desirable to greatly relieve restric-
tion on design of a bracket which has been applied de-
pending types of heat exchangers, to make a bracket
forming member common to various types of heat ex-
changers as well as to simplify the shape of the bracket
forming member, and to substantially remove limitation
on material of the bracket forming member, thereby im-
proving the assembling ability, decreasing the percent-
age defective in brazing and increasing the strength of
the bracket itself and the strength of attachment of a
heat exchanger.

[0010] US-A-544110 discloses a heat exchanger with
header pipes having pins for attachment to support
brackets.

[0011] According to the presentinvention there is pro-
vided a heat exchanger having a pair of header pipes;
a connector connected to one end of each of the header
pipes, said connectors each having a cylindrical portion
having a header insertion hole and a side member
formed separately from the connectors and having an
attachment mechanism for attachment, in use to an ex-
ternal member characterised by the connectors each
having a rectangular parallelopiped portion having a
width smaller than a diameter of the cylindrical portion
and a through hole; wherein, the side member is fixed,
in use, to the rectangular parallelopiped portions of the
said connector via fasteners inserted into the through
hole, and wherein the side member extends within a re-
gion only between the header pipes.

[0012] The connector may be brazed to the one end
of the header pipe. The connector is constructed from
material identical to that of the header pipe. The side
member may be constructed from a material different
from that of the connector. For example, when the con-
nector is constructed from an aluminum-based material
which is the same material as that of the header pipe,
the side member may be constructed from an iron-
based material.

[0013] Although the heat exchanger according to the
present invention is not particularly restricted as long as
it has at least one header pipe, for example, it can be
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formed as a so-called multi-flow type heat exchanger
having a pair of header pipes and a plurality of parallel
tubes fluidly interconnected between the header pipes.
In this case, for example, a connector is connected to a
lower end of each header pipe and the side member is
provided to extend between both connectors.

[0014] In such a heat exchanger, a conventional
bracket for attachment which has been made depending
on the types of heat exchangers is divided into a con-
nector to be connected to an end of a header pipe and
a side member to be fixed to the connector. Therefore,
the connector may be formed as a shape capable of be-
ing fixed to the side member, and the shape of the con-
nector can be simplified. At the same time, the shape of
the side member formed as a separate member also can
be simplified. When the structure or shape of the con-
necting portion between the connector and the side
member is made common, a common side member can
be used even if the type of the heat exchanger is
changed, and the restriction on design (shape) of the
side member can be substantially removed. Further, be-
cause the side member is formed as a member separate
from the connector, the limitation on material of the side
member can be removed. Therefore, the strength of the
side member itself, ultimately the strength of the bracket
mechanism including the connector and the side mem-
ber and the strength of attachment of the heat exchang-
er to an external member, can be greatly increased by
using a high-strength material as the material of the side
member, for example, an iron-system material.

[0015] Further, because the shape of the connector
itself can be simplified by the separate structure of the
connector and the side member, the assembling ability
of the connector to the header pipe and the side member
to the connector can be greatly improved. Therefore, in
brazing, the percentage defective on the brazing can be
greatly decreased. Further, because the connector eas-
ily can be brazed simultaneously with the brazing of the
heat exchanger body, the sub-assembly before the
brazing may be substantially unnecessary or may be ex-
tremely simplified.

[0016] As a result, jigs for the sub-assembly which
have been required depending on the types of the heat
exchangers may become unnecessary, and the assem-
bling process can be greatly simplified.

[0017] Anembodiment of the invention will now be de-
scribed with reference to the appropriate figures, which
is given by way of example only, and is not intended to
limit the present inventior

[0018] FIG. 1is aperspective view of a heat exchang-
er according an embodiment of the present invention.
[0019] FIG. 2 is an enlarged, exploded, partial per-
spective view of a bracket mechanism of the heat ex-
changer depicted in FIG. 1.

[0020] FIG. 3is an enlarged plan view of a connector
of the heat exchanger depicted in FIG. 1.

[0021] FIG. 4 is a side view of the connector depicted
in FIG. 3.
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[0022] FIG. 5 is a perspective view of a conventional
heat exchanger.

[0023] FIG. 6 is a bottom view of the heat exchanger
depicted in FIG. 5.

[0024] FIG. 7 is an enlarged side view of a bracket of
the heat exchanger depicted in FIG. 5.

[0025] Referring to FIGS. 1 and 2, a heat exchanger
1is provided according to an embodiment of the present
invention. Heat exchanger 1 in this embodiment is con-
structed as a multi-flow type heat exchanger. Heat ex-
changer 1 includes a pair of header pipes 2 and 3, a
plurality of parallel heat transfer tubes 4 fluidly intercon-
nected between the pair of header pipes 2 and 3 and a
plurality of corrugated fins 5 disposed between on both
surfaces of each heat transfer tube 4. In this embodi-
ment, each heat transfer tube 4 is formed as a flat tube.
End plates 6 and 7 are provided on the upper surface
of the uppermost fin 5 and on the lower surface of the
lowermost fin 5, respectively. Inlet pipe 8 is connected
to header pipe 2 and outlet pipe 9 is connected to header
pipe 3, respectively. Each end portion of each heat
transfer tube 4 is inserted into a corresponding tube in-
sertion hole 10 provided on header pipes 2 and 3, and
connected to the header pipes 2 and 3. A heat medium,
for example, refrigerant, is introduced into header pipe
2 through inlet pipe 8, and after circulated in heat ex-
changer 1, it is discharged from header pipe 3 through
outlet pipe 9.

[0026] Connectors 11 and 12 are provided on the end
portions of header pipes 2 and 3, respectively. In this
embodiment, each connector 11 or 12 is connected to
the lower end of header pipe 2 or 3. Each connector 11
or 12 is formed from a rectangular parallelopiped portion
11a or 12a and a cylindrical portion 11b 12b, and has a
through hole 20, an header insertion hole 23 and a
through hole 24 formed at the bottom of the header in-
sertion hole 23, as shown in FIGS. 3 and 4. The lower
end portions of the respective header pipes 2 and 3 are
inserted header insertion holes 23 of the respective con-
nectors 11 and 12, and the connectors 11 and 12 are
connected to the respective header pipes 2 and 3 over
their entire circumferences. The connector 11 or 12 can
be easily and precisely positioned relative to header
pipe 2 or 3 by bringing the lower end surface of the head-
er pipe 2 or 3 into contact with bottom surface 25 of
header insertion hole 23 of the connector 11 or 12.
These connectors 11 and 12 are made from the same
kind of an aluminum-system material as that of header
pipes 2 and 3. Connectors 11 and 12 are brazed to the
lower ends of header pipes 2 and 3 each plugged by a
cap 13, respectively.

[0027] Side member 15 having an attachment mech-
anism 14 for being attached to an external member 30
is provided between connectors 11 and 12. Side mem-
ber 15 is formed as a channel member and has a U-
shaped cross section. Rectangular parallelopiped por-
tion 11a or 12a of each connector 11 or 12 is positioned
between the leg portions of the U-shaped cross section
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of side member 15. A through hole 16 and a screw hole
18 formed by connected nut 17 are provided on each
end portion of side member 15, and through hole 20 is
defined on rectangular parallelopiped portion 11a or 12a
of each connector 11 or 12. bolt 19 is inserted into
through hole 16 and through hole 20 and screwed into
screw hole 18. Thus, side member 15 is fixed to both
connectors 11 and 12. Where, the fixing mechanism be-
tween side member 15 and connectors 11 and 12 is not
particularly restricted, and other appropriate mecha-
nisms may be employed.

[0028] In this embodiment, side member 15 is con-
structed from an iron-system material different from an
aluminum-system material of connectors 11 and 12 and
the heat exchanger body. Although the material of side
member 15 is not particularly restricted to such an iron-
system material, when another material is selected, it is
preferred to select a high-strength material from the pur-
pose of the present invention.

[0029] Further, in this embodiment, attachment mech-
anism 14 to external member 30 is constructed from a
supporting member 21 connected to the lower surface
of side member 15 and a rod member 22 connected to
the lower surface of the supporting member 21 and ex-
tending downward. Rod member 22 is engaged and
fixed to external member 30, for example, a rubber vi-
bration isolator. Where, this attachment mechanism 14
also is not particularly restricted, and other appropriate
mechanisms may be employed.

[0030] In the heat exchanger 1 thus constituted, the
bracket mechanism for attachment of the heat exchang-
er 1 is divided into connectors 11 and 12 and side mem-
ber 15. Since, for the shape of connectors 11 and 12,
merely the connecting structure to header pipes 2 and
3 and the connecting structure to side member 15 may
be considered, the shape of connectors 11 and 12 can
be simplified. By this simplification of the shape of con-
nectors 11 and 12, connectors 11 and 12 can be easily
assembled to header pipes 2 and 3, and even in brazing,
they can be easily brazed in a furnace simultaneously
with the heat exchanger body and the percentage de-
fective in the brazing can be decreased. Further, be-
cause of simple connectors 11 and 12, an extruded
product, a forged product or a cast product can be ap-
plied for the manufacture of the connectors 11 and 12,
thereby decreasing the manufacturing cost.

[0031] Moreover, since side member 15 also having
a simple shape is connected and fixed to simple con-
nectors 11 and 12, the assembling ability as a whole is
very good. Therefore, particular jigs are not required for
the assembly.

[0032] Further, if the diameters of header pipes 2 and
3 of different types of heat exchangers are the same,
common connectors 11 and 12 can be used. Besides,
if the connecting structure between connectors 11 and
12 and side member 15 is designed to be common, the
side member 15 is also made common for different types
of heat exchangers. By these common parts, even if jigs
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for assembly are required, it becomes possible to make
the jigs common as well as particular jigs having com-
plicated shapes become unnecessary. Moreover, even
if the width of the heat exchanger body varies, as long
as the diameter of header pipes is the same, a desired
bracket mechanism can be easily completed merely by
changing the length of side member 15.

[0033] Further, the freedom on design for connectors
11 and 12 and side member 15 can be greatly increased
by the simple shapes of connectors 11 and 12 and side
member 15 and the separate structure thereof.

[0034] Furthermore, by the separate structure of con-
nectors 11 and 12 and side member 15, the limitation
on material of side member 15 is substantially removed,
and it is possible to make the side member 15 from a
high-strength material such as an iron-system material.
As a result, of course the strength of side member 15,
the strength of the whole of the bracket mechanism, ul-
timately the strength of attachment of the heat exchang-
er 1, can be greatly increased.

[0035] Still further, in the above-described embodi-
ment, since each connector 11 (12) is connected and
brazed to each header pipe 2 (3) over the entire periph-
ery of the header pipe 2 (3) in the circumferential direc-
tion, the connection strength therebetween is very great.
Moreover, because both connectors 11 and 12 are inte-
grally connected by side member 15, the strength for
attachment of the heat exchanger due to this bracket
mechanism is very great.

[0036] Although connectors 11 and 12 and side mem-
ber 15 are constructed from different materials in the
above-described embodiment, they may be constructed
from the same kind of materials and the side member
may be connected to the connectors by brazing. Even
in such a structure, at least simplification of the shapes
of the respective parts, increase of freedom on design
due to the simplification of the shapes, improvement of
assembling ability and decrease of percentage defec-
tive in brazing can be achieved.

Claims

1. A heat exchanger having a pair of header pipes (2,
3); a connector (11, 12) connected to one end of
each of the header pipes (2, 3), said connectors (11,
12) each having a cylindrical portion (11b, 12b) hav-
ing a header insertion hole (23); and a side member
(15) formed separately from the connectors (11, 12)
and having an attachment mechanism (14) for at-
tachment, in use to an external member (30) char-
acterised by the connectors each having a rectan-
gular parallelopiped portion (11a, 12a) having a
width smaller than a diameter of the cylindrical por-
tion (11b, 12b) and having a through hole (20);
wherein, the side member (15) is fixed, in use, to
the rectangular parallelopiped portions (11a, 12a)
of the said connector (11, 12) via fasteners (19) in-
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serted into the through hole (20), and wherein the
side member (15) extends within a region only be-
tween the header pipes (2, 3).

A the heat exchanger according to claim 1, wherein
the connectors (11, 12) are brazed to the end of
each of the header pipes (2, 3) over the entire pe-
riphery of each of the header pipes (2, 3) in the cir-
cumferential direction.

A heat exchanger according to any preceding claim,
wherein the connectors (11, 12) are constructed
from the same material as that of the header pipes
(2, 3).

A heat exchanger according to any preceding claim,
wherein the side member (15) is constructed from
a material different from that of the connectors (11,
12).

A heat exchanger according to claim 4, wherein the
connector (11, 12) are constructed from an alumi-
num based material and the side member (15) is
constructed from a iron based material.

A heat exchanger according to any preceding claim,
wherein the side member (15) has a U-shaped
cross section.

A heat exchanger according to any preceding claim,
wherein the fasteners (19) are bolts.

A heat exchanger any preceding claim, wherein the
heat exchanger is formed as a multi-flow heat ex-
changer having the pair of header pipes (2, 3) and
a plurality of parallel tubes (4) fluidly interconnected
between the pair of header pipes (2, 3).

A heat exchanger according to claim 8, wherein the
connectors (11, 12) are connected to a lower end of
each of the pair of header pipes (2, 3) and the side
member (15) extends between both rectangular
parallelopiped portions (11a, 12a) of both connec-
tors (11, 12).

Patentanspriiche

1.

Warmetauscher, der ein Paar Verteilerrohre (2, 3)
aufweist; einen Verbinder (11, 12), der mit einem
Ende eines jeden der Verteilerrohre (2, 3) verbun-
den ist, wobei die Verbinder (11, 12) jeweils einen
zylindrischen Abschnitt (11b, 12b) haben, der ein
Verteilerrohreinsatzloch (23) hat; und ein Seiten-
bauteil (15), das getrennt von den Verbindern (11,
12) ausgebildet ist und einen Befestigungsmecha-
nismus (14) zur Befestigung hat, wobei der Warme-
tauscher in der Verwendung mit einem externen
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Bauteil (30) dadurch gekennzeichnet ist, dass jeder
Verbinder einen rechtwinkligen, parallelflachen Ab-
schnitt (11a, 12a) hat, der eine Breite hat, die kleiner
als ein Durchmesser des zylindrischen Abschnittes
(11b, 12b) ist, und die ein Durchgangsloch (20) ha-
ben; wobei das Seitenbauteil (15) im Gebrauch
Uber Befestigungsbauteile (19), die in das Durch-
gangsloch (20) eingesetzt sind, an den rechtwinkli-
gen, parallelflachen Abschnitt (11a, 12a) des Ver-
binders (11, 12) befestigt sind, und wobei sich das
Seitenbauteil (15) in einem Bereich ausschliel3lich
zwischen den Verteilerrohren (2, 3) erstreckt.

Warmetauscher gemal Anspruch 1, dadurch ge-
kennzeichnet, dass die Verbinder (11, 12) mit dem
Ende eines jeden Verteilerrohres (2, 3) Gber den ge-
samten Umfang eines jeden Verteilerrohres (2, 3)
in der Umfangsrichtung verlétet sind.

Warmetauscher gemaf einem der vorangehenden
Anspriiche, dadurch gekennzeichnet, dass die Ver-
binder (11, 12) aus demselben Material wie dasje-
nige der Verteilerrohre (2, 3) konstruiert sind.

Warmetauscher gemaf einem der vorangehenden
Anspriche, dadurch gekennzeichnet, dass das Sei-
tenbauteil (15) aus einem Material konstruiert ist,
das unterschiedlich zu demjenigen der Verbinder
(11, 12) ist.

Warmetauscher gemal Anspruch 4, dadurch ge-
kennzeichnet, dass der Verbinder (11, 12) aus ei-
nem Material auf Aluminium-basis konstruiert ist,
und dass das Seitenbauteil (15) aus einem Material
auf Eisenbasis konstruiert ist.

Warmetauscher geman einem der vorangehenden
Anspriche, dadurch gekennzeichnet, dass das Sei-
tenbauteil (15) einen U-férmigen Querschnitt hat.

Warmetauscher gemaR einem der vorangehenden
Anspruche, dadurch gekennzeichnet, dass die Be-
festigungsbauteile (19) Bolzen oder Schraubenbol-
zen sind.

Warmetauscher gemaR einem der vorangehenden
Anspruche, dadurch gekennzeichnet, dass der
Warmetauscher als ein Mehrstrom-Warmetau-
scher aufgebaut ist, der das Paar Verteilerrohre (2,
3) und eine Vielzahl an parallelen Schlauchen (4)
aufweist, die fluidisch zwischen dem Paar der Ver-
teilerrohre (2, 3) verbunden sind.

Warmetauscher gemal Anspruch 8, dadurch ge-
kennzeichnet, dass die Verbinder (11, 12) miteinem
unteren Ende eines jeden Paares an den Verteiler-
rohren (2, 3) verbunden sind, und dass sich das Sei-
tenbauteil (15) zwischen den beiden rechtwinkli-
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gen, parallelflachen Abschnitten (11a, 12a) der bei-
den Verbinder (11, 12) erstreckt.

Revendications

Echangeur de chaleur comportant une paire de
tuyaux collecteurs (2, 3) ; un connecteur (11, 12) re-
lié a une extrémité de chacun des tuyaux collec-
teurs (2, 3), ces connecteurs (11, 12) comportant
chacun une partie cylindrique (11b, 12b) munie d'un
trou d'introduction de collecteur (23) ; et un élément
latéral (15) formé séparément des connecteurs (11,
12) et comportant un mécanisme de fixation (14)
pour permettre la fixation, en cours d'utilisation, a
un élément extérieur (30),

caractérisé en ce que

les connecteurs comportent chacun une partie
de parallélépipéde rectangle (11a, 12a) pré-
sentant une largeur plus petite que le diamétre
de la partie cylindrique (11b, 12b) et percée
d'un trou traversant (20),

I'élément latéral (15) est fixé, en cours d'utilisa-
tion, aux parties de parallélépipéde rectangle
(11a, 12a) du connecteur (11, 12) par des fixa-
tions (19) introduites dans le trou traversant
(20), et I'élément latéral (15) ne s'étend que
dans la zone comprise entre les tuyaux collec-
teurs (2, 3).

Echangeur de chaleur selon la revendication 1,
dans lequel

les connecteurs (11, 12) sont brasés a I'extrémité
de chacun des tuyaux collecteurs (2, 3) sur toute la
périphérie de chacun de ces tuyaux collecteurs (2,
3) dans la direction circonférentielle.

Echangeur de chaleur selon I'une quelconque des
revendications précédentes,

dans lequel

les connecteurs (11, 12) sont fabriqués dans le mé-
me matériau que celui des tuyaux collecteurs (2, 3).

Echangeur de chaleur selon I'une quelconque des
revendications précédentes,

dans lequel

I'élément latéral (15) est fabriqué dans un matériau
différent de celui des connecteurs (11, 12).

Echangeur de chaleur selon la revendication 4,
dans lequel

les connecteurs (11, 12) sont fabriqués dans un ma-
tériau a base d'aluminium et I'élément latéral (15)
est fabriqué dans un matériau a base de fer.

Echangeur de chaleur selon I'une quelconque des
revendications précédentes,
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dans lequel
I'élément latéral (15) présente une section transver-
sale en forme de U.

Echangeur de chaleur selon I'une quelconque des
revendications précédentes,

dans lequel

les fixations (19) sont des boulons.

Echangeur de chaleur selon I'une quelconque des
revendications précédentes,

dans lequel

I'échangeur de chaleur est réalisé sous la forme
d'un échangeur de chaleur multiflux comportant la
paire de tuyaux collecteurs (2, 3) et un certain nom-
bre de tubes paralléles (4) interconnectés par des
liaisons de fluide entre la paire de tuyaux collec-
teurs (2, 3).

Echangeur de chaleur selon la revendication 8,
dans lequel

les connecteurs (11, 12) sont reliés a I'extrémité in-
férieure de chacun de la paire de tuyaux collecteurs
(2, 3), etl'éelément latéral (15) s'étend entre les deux
parties de parallélépipéde rectangle (11a, 12a) des
deux connecteurs (11, 12).
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