
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

90
1 

02
1

A
1

��&�������
����
(11) EP 1 901 021 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153�(4) EPC

(43) Date of publication: 
19.03.2008 Bulletin 2008/12

(21) Application number: 06732157.0

(22) Date of filing: 20.04.2006

(51) Int Cl.: �
F28F 1/02 (2006.01) F28D 1/053 (2006.01)

(86) International application number: 
PCT/JP2006/308299

(87) International publication number: 
WO 2006/132037 (14.12.2006 Gazette 2006/50) �

(84) Designated Contracting States: 
DE FR GB

(30) Priority: 06.06.2005 JP 2005166206

(71) Applicant: Calsonic Kansei Corporation
Tokyo 164-8602 (JP)�

(72) Inventors:  
• HIYAMA, Jinichi

Tokyo 164-8602 (JP) �

• KOYAMA, Sachio
Tokyo 164-8602 (JP) �

(74) Representative: Grünecker, Kinkeldey, 
Stockmair & Schwanhäusser 
Anwaltssozietät
Maximilianstrasse 58
80538 München (DE) �

(54) TUBE FOR HEAT EXCHANGER

(57) Disclosed is a heat exchanger tube (10) which
is arranged so that air flow passes in an external circum-
ference along a width direction thereof, and in which an
internal passage (13) is divided by a partition wall (14)
into an upstream side passage (13a) located on the up-

stream side of an air flow and a downstream side passage
(13b) located on the downstream side of the air flow. The
partition wall (14) is provided in the location such that a
width (W1) of the upstream side passage (13a) is wider
and a width (W2) of the downstream side passage (13b)
is narrower.
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Description

TECHNICAL FIELD

�[0001] The present invention relates to a heat ex-
changer tube which exchanges heat between air flowing
in an outer circumference and coolant flowing in an in-
ternal passage.

BACKGROUND ART

�[0002] As a conventional heat exchanger tube of this
kind, there is the one disclosed in the Patent Document
1. This heat exchanger tube includes an external wall
portion having a flat elliptical shape in cross section, and
a partition wall for partitioning a passage within the ex-
ternal wall portion into two. The partition wall is set to a
location such that an upstream side passage and a down-
stream side passage have the same width dimension,
and is provided with two partition pieces which face one
another. The heat exchanger tube having this kind of
structure is fabricated from a single plate material, for
example, in the following way. Both ends of a thin and
long plate material in the width direction are folded to
form the partition pieces, the plate material is then bend-
ed into a flat elliptical shape, and the partition pieces on
both ends are faced to each other. Thereafter, the fabri-
cation completes as the surfaces faced to each other by
the bending are joined together by brazing or the like.
�[0003] A heat exchanger is fabricated using the heat
exchanger tube formed as above. The heat exchanger
is installed such that an air flow passes the outer circum-
ference along the width direction of the heat exchanger
tube, and heat is exchanged between an air flow passing
along the outer circumference and the coolant flowing
inside along the upstream side passage and downstream
side passage. Since the passage is divided into two by
the partition wall, the heat exchanger tube is robust
against a pressing force in the direction of crushing the
passages and is highly pressure resistant. �
Patent Document 1: Japanese Patent Laid- �Open Publi-
cation No. Heisei 10-305341

DISCLOSURE OF THE INVENTION

�[0004] Incidentally, the heat exchanger efficiency of
the coolant flowing in the passages is different depending
on upstream and downstream positions of an air flow
passing along the outer circumference. However, in the
conventional heat exchanger tube described above, the
partition wall was set without consideration of heat ex-
changer efficiency of the coolant, and therefore, in terms
of heat exchanger efficiency, the conventional heat ex-
changer tube was less than the best as a heat exchanger
tube having a partition wall.
�[0005] Therefore, an objective of the present invention
is to provide a heat exchanger which includes a partition
wall and is able to achieve an improvement of heat ex-

changer efficiency.
�[0006] In order to achieve the above-�mentioned objec-
tive, a heat exchanger tube according to the present in-
vention is arranged in a direction across an air flow such
that air flows in an external circumference along with a
width direction of the heat exchange tube, and comprises
an upstream side passage located on an upstream side
of the air flow, a downstream side passage located on a
downstream side of the air flow, and a partition wall for
partitioning the upstream side passage and the down-
stream side passage, wherein the partition wall is ar-
ranged such that a width of the upstream side passage
is larger than a width of the downstream side passage.
�[0007] According to the above- �mentioned structure,
heat exchanger efficiency of a coolant flowing in the pas-
sages shows a pattern where the heat exchanger effi-
ciency becomes highest in an uppermost stream location
of the air flow, decreases gradually towards the down-
stream side, and remains low in downstream locations
past the center location. In addition, the partition wall
does not exist in a location where the heat exchanger
efficiency is high so that a coolant flows in the entire tube
and is used for heat exchange, and the partition wall is
located at a position where the heat exchanger efficiency
is approximately lowest. Hence, an improvement of the
heat exchanger efficiency of the heat exchanger tube as
a whole is achieved.
�[0008] In the heat exchanger tube described above,
the upstream side passage may be provided with a pro-
jecting portion which projects from at least one side of
an external wall portion.
�[0009] According to this structure, although the up-
stream side passage has a larger width and is thus less
resistant to pressure than the downstream side passage,
the projecting portion enhances pressure resistance of
the upstream side passage. Therefore, pressure resist-
ance of the heat exchanger tube as a whole is improved.
Moreover, the projecting portion increases the inner cir-
cumference area of the upstream side passage and the
surface area of the external wall portion thereof, and, at
the same time, a coolant flow is disturbed by the project-
ing portion, which contributes to an improvement of heat
exchange efficiency.
�[0010] In the heat exchanger tube described above,
the projecting portions may be provided in a plurality of
locations with intervals therebetween along a longitudinal
direction.
�[0011] According to the above structure, a coolant
flowing in the upstream side passage is agitated by the
projecting portions in the plurality of locations, and heat
exchange is enhanced. Hence, an improvement of heat
exchange efficiency is achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0012]

FIG. 1 is a cross- �sectional view of a first embodiment
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of the present invention, illustrating how a heat ex-
changer tube is arranged within an air flow passage.
FIG. 2 is a perspective view of the first embodiment
of the present invention, illustrating the entire heat
exchanger tube.
FIG. 3 is a cross- �sectional view of the first embodi-
ment of the present invention, taken along the line
3-3 in FIG. 2.
FIG. 4 is a view showing the first embodiment of the
present invention, illustrating characteristics of heat
exchanger efficiency of the heat exchanger tube.
FIG. 5 is a schematic view of the first embodiment
of the present invention, illustrating a manufacturing
apparatus of the heat exchanger tube.
FIG. 6 is a perspective view of the first embodiment
of the present invention, illustrating a main portion
of the manufacturing apparatus.
FIGS. 7 �(a) to 7�(f) are perspective views of the first
embodiment of the present invention, illustrating re-
spective steps of forming the heat exchanger tube.
FIG. 8 is the perspective view of a second embodi-
ment of the present invention, illustrating a main por-
tion of a heat exchanger tube.
FIG. 9 is the perspective view of a third embodiment
of the present invention, illustrating a main portion
of the heat exchanger tube.
FIG. 10 is the perspective view of a fourth embodi-
ment of the present invention, illustrating a main por-
tion of the heat exchanger tube.
FIG. 11 is the perspective view of a fifth embodiment
of the present invention, illustrating a main portion
of the heat exchanger tube.

BEST MODE FOR CARRYING OUT THE INVENTION

�[0013] Hereinbelow, details of a heat exchanger tube
according to embodiments of the present invention will
be described based on the drawings.
�[0014] As shown in FIG. 1, a heat exchanger 1 is ar-
ranged in an air flow passage 3 of an air conditioning unit
2. The heat exchanger 1 is provided with a plurality of
heat exchanger tubes 10 arranged in parallel with one
another with an interval therebetween, and a pair of head-
ers 11 fixed to both ends of each of the plurality of the
heat exchanger tubes 10. The coolant flowed into the
headers 11 is to be discharged from the headers 11 via
the heat exchanger tube 10 along a predetermined path.
Each of the heat exchanger tubes 10 is arranged along
with the direction across the air flow such that the air flow
within the air flow passage 3 passes the external circum-
ference along the width direction of the heat exchange
tube 10.
�[0015] As illustrated in FIGS. 2 and 3, the heat ex-
changer tube 10 includes an external wall portion 12 of
which cross section has a flat elliptical shape, and a par-
tition wall 14 which partitions a passage 13 within the
external wall portion 12 into two. The passage 13 is par-
titioned by the partition wall 14 into an upstream side

passage 13a located on the upstream side of the air flow,
and a downstream side passage 13b located on the
downstream side of the air flow. The partitioning position
by the partition wall 14 is set to a location so that a width
W1 of the upstream side passage 13a is wider, and a
width W2 (< W1) of the downstream side passage 13b
is narrower. Moreover, the partition wall 14 includes a
pair of partition pieces 14a and 14a which are integrally
connected to both ends of the external wall portion 12 in
the width direction thereof, respectively, and brazing is
performed between both partition pieces 14a and 14a,
and between the end surface of each of the partition piec-
es 14a and 14a and the inner surface of the external wall
portion 12.
�[0016] A projecting portion 15 is provided in approxi-
mately the center of the upstream side passage 13a in
the width direction thereof. The projecting portion 15 in-
cludes a pair of projecting pieces 15a provided at posi-
tions facing each other from both sides in the external
wall 12, the end surfaces of both projecting pieces 15a
and 15a are brought into contact with each other, and
the contact portion is brazed. The projecting portion 15
is continuously provided in an approximately entire area
in the longitudinal direction of the heat exchanger tube 10.
�[0017] Next, manufacturing steps of the heat exchang-
er tube 10 are described. As shown in FIG. 5, a manu-
facturing apparatus 20 is provided with a first bending
roller portion 12, a coating roller portion 22, a drying por-
tion 23, and a second bending roller portion 24. The first
bending roller 21 bends both end portions of, for example,
a long aluminum material (see FIG. 7�(a)) 25 wrapped
into a roller shape, in order to form the partition pieces
14a and 14a, and bend two locations in the center to form
the projecting pieces (beads) 15a and 15a (see FIGS. 7
(b) and 7 �(c)). As shown in FIG. 6, the coating roller portion
22 includes a material accommodating portion 26 for ac-
commodating a mixture of flux, a brazing filler metal, and
binder, a first transfer roller 27, a second transfer roller
28, and a transfer sheet 29. Thereafter, a mixed coating
material 1 of flux, a brazing filler metal, and binder is
applied to the end surfaces of the partition pieces 14a
and 14a on both sides and two projecting portions 15a
and 15a formed by the first bending roller portion 21 (see
FIGS. 6 and 7 �(d)). The drying portion 23 volatizes the
binder contained in the mixed coating material a which
has been coated on the material 25. The second bending
roller portion 24 bends the material 25 bent into a prede-
termined shape into a shape of the heat exchanger tube
10 (see FIGS. 7�(e) and 7 �(f)). The heat exchanger tube
10 provisionally assembled as a constituent of the heat
exchanger 1 is heat-�treated in a heating furnace, thus
brazing the portions where the mixed coating material a
has been applied.
�[0018] In the heat exchanger tube 10 having the above
structure, heat is exchanged between an air flow passing
along the air flow passage 3 and the coolant flowing along
the internal passage 13. As shown in FIG. 4, the heat
exchanger efficiency shows a pattern where it is highest
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in the uppermost stream position of the air flow, gradually
declines towards the downstream side, and remains low
at a downstream location or after past the center location.
In the above- �described heat exchanger tube 10, the par-
tition wall 14 does not exist in the location where heat
exchanger efficiency is high and the coolant flows in the
entire tube for heat exchange, while the partition wall 14
is positioned in the location where the heat exchanger
efficiency is reduced to approximately the lowest level.
Therefore, an improvement of heat exchanger efficiency
of the heat exchanger tube 10 as a whole is achieved.
�[0019] In the first embodiment, since the projecting
portion 15 is provided in the upstream side passage 13a,
the upstream side passage 13a having a larger width
than that of the downstream side passage 13b has a
structure which is highly pressure resistant. Hence, pres-
sure resistance of the heat exchanger tube as a whole
can be maintained. In addition, providing the projecting
portion 15 increases the internal circumference area of
the upstream side passage 13a and the surface area of
the outer wall portion 12 of the upstream side passage
13a, which thus contributes to an improvement of heat
exchanger efficiency.
�[0020] FIG. 8 shows a second embodiment of the
present invention, and is a partial perspective view of a
heat exchanger tube 30. As shown in FIG. 8, in the heat
exchanger tube 30 according to the second embodiment
of the present invention, provided is projecting portions
31 in a plurality of locations separated from each other
with an interval therebetween, instead of a projecting por-
tion provided continuously in the longitudinal direction of
the heat exchanger tube as described in the first embod-
iment.
�[0021] According to the second embodiment, a coolant
flowing in an upstream side passage 13a is agitated and
disturbed by the projecting portions 31 in a plurality of
locations, thus enhancing heat exchange. Accordingly,
heat exchange efficiency is improved.
�[0022] FIG. 9 shows a third embodiment of the present
invention, and is a partial perspective view of a heat ex-
changer tube 32. As shown in FIG. 9, the heat exchanger
tube 32 according to the third embodiment is common to
the heat exchanger tube of the second embodiment in
terms of having a plurality of projecting portions 33 with
an interval therebetween, but is different in that the pro-
jecting portions 33 of the heat exchanger tube 32 have
an elliptic shape instead of the long and thin rectangular
shape as described in the second embodiment.
�[0023] In the third embodiment, a coolant flowing in an
upstream side passage 13a is also agitated by the pro-
jecting portions 33 in the plurality of locations and heat
exchange efficiency is enhanced.
�[0024] FIG. 10 shows a fourth embodiment of the
present invention, and is a partial perspective view of a
heat exchanger tube 34. As shown in FIG. 10, projecting
portions 35 of the heat exchanger tube 34 according to
the fourth embodiment are elliptic similarly to those of
the third embodiment, but the projecting portions 35 are

provided so that the orientations of the elliptic shape
thereof are angled with regard to the longitudinal direction
of the heat exchanger tube 34.
�[0025] In the fourth embodiment, a coolant flowing in
an upstream side passage 13a is agitated by the project-
ing portions 35 in a plurality of locations and heat ex-
change is enhanced. Therefore, heat exchanger efficien-
cy is improved.
�[0026] FIG. 11 shows the fifth embodiment of the
present invention, and is a partial perspective view of a
heat exchanger tube 36. As shown in FIG. 11, projecting
portions 37 of the heat exchanger tube 36 according to
the fifth embodiment of the present invention have an
elliptic shape similarly to those of the third and fourth
embodiments described above, but are different in that
the elliptic shapes in different orientations are provided
alternately, in which the long diameter of the elliptic shape
is oriented in the same direction to the longitudinal direc-
tion of the heat exchanger tube 36, or the long diameter
of the same is oriented in an angled direction against the
longitudinal direction of the heat exchanger tube 36.
�[0027] In the fifth embodiment, a coolant flowing in an
upstream side passage 13a is agitated by the projecting
portions 37 in the plurality of locations and heat exchange
is enhanced. Hence, heat exchanger efficiency is im-
proved.
�[0028] In each of the above embodiments, although
each of the projecting portions 15, 31, 33, 35 and 37 is
formed of the pair of projecting pieces 15a (or those not
shown) provided in the opposite locations in the external
wall portion 12 which form the upstream side passage
13a, it may be formed of only a projection piece projecting
towards the inside from either one of the locations in the
external wall portion 12. In addition, in each of the em-
bodiment, the projecting pieces 15a and 15a (or those
not shown) on both sides are formed to have the same
height which is approximately a half of the width of the
upstream side passage 13a, but the projecting pieces
may be formed so that one of the projecting pieces may
be higher than the half of the width and the other may be
shorter than the half of the width.

Industrial Applicability

�[0029] According to the present invention, heat ex-
changer efficiency is highest in the uppermost stream
location of an air flow, gradually decreases towards the
downstream side, and remains low in downstream loca-
tions past a center location. � In addition, a partition wall
does not exist in a location where the heat exchanger
efficiency is high so that a coolant flows in the entire tube
and is used for heat exchange, and the partition wall is
located at a position where the heat exchanger efficiency
is approximately lowest. Hence, an improvement of the
heat exchanger efficiency of the heat exchanger tube as
a whole is achieved.
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Claims

1. A heat exchanger tube arranged in a direction across
an air flow such that air flows in an external circum-
ference along with a width direction of the heat ex-
change tube, the heat exchanger tube comprising:�

an upstream side passage located on an up-
stream side of the air flow;
a downstream side passage located on a down-
stream side of the air flow; and
a partition wall for partitioning the upstream side
passage and the downstream side passage,

wherein the partition wall is arranged such that a
width of the upstream side passage is larger than a
width of the downstream side passage.

2. The heat exchanger tube according to claim 1,
wherein the upstream side passage is provided with
a projecting portion which projects from at least one
side of an external wall portion.

3. The heat exchanger tube according to claim 2,
wherein the projecting portions are provided at a plu-
rality of locations with intervals therebetween along
a longitudinal direction.

4. The heat exchanger tube according to claim 3,
wherein the projecting portion is formed into a rec-
tangular shape.

5. The heat exchanger tube according to claim 3,
wherein the projecting portion is formed into an el-
liptic shape.
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