
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
44

3 
09

4
A

1
*EP004443094A1*

(11) EP 4 443 094 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
09.10.2024 Bulletin 2024/41

(21) Application number: 22900459.3

(22) Date of filing: 29.11.2022

(51) International Patent Classification (IPC):
F28F 9/26 (2006.01) F28F 9/02 (2006.01)

(52) Cooperative Patent Classification (CPC): 
F24F 13/30; F28D 1/053; F28F 1/34; F28F 9/02; 
F28F 9/26 

(86) International application number: 
PCT/CN2022/135010

(87) International publication number: 
WO 2023/098655 (08.06.2023 Gazette 2023/23)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL 
NO PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA
Designated Validation States: 
KH MA MD TN

(30) Priority: 01.12.2021 CN 202122993509 U

(71) Applicant: Danfoss A/S
6430 Nordborg (DK)

(72) Inventors:  
• LIU, Yubao

Jiaxing, Zhejiang 314300 (CN)

• LIU, Liuxiang
Jiaxing, Zhejiang 314300 (CN)

• ZHU, Chunbing
Jiaxing, Zhejiang 314300 (CN)

• YANG, Jing
Jiaxing, Zhejiang 314300 (CN)

• YUAN, Jing
Jiaxing, Zhejiang 314300 (CN)

(74) Representative: Patentanwälte Olbricht Buchhold 
Keulertz
Partnerschaft mbB
Neue Mainzer Straße 75
60311 Frankfurt am Main (DE)

(54) HEAT EXCHANGER AND AIR CONDITIONING SYSTEM HAVING SAME

(57) Disclosed in the present invention are a heat
exchanger and an air conditioning system having same.
The heat exchanger comprises a manifold extending in
a first direction, the manifold having a first opening pen-
etrating the pipe wall of the manifold; a tubular member
arranged side by side with the manifold, the tubular mem-
ber having a second opening penetrating the pipe wall
of the tubular member; and a connecting pipe assembly,
wherein the connecting pipe assembly comprises a con-
necting pipe, the connecting pipe extending in a second
direction that intersects with the first direction and being
provided with a first end portion and a second end portion
which are opposite each other; and a first flange portion
and a second flange portion which extend radially out-
ward from the first end portion and the second end por-
tion, respectively. The surface of the first flange portion
that faces the manifold is connected to the outer surface
of the pipe wall of the manifold, and the surface of the
second flange portion that faces the tubular member is
connected to the outer surface of the pipe wall of the
tubular member, so that the manifold and the tubular

member are in fluid communication by means of the first
opening, the connecting pipe, and the second opening.
Therefore, the quality of the heat exchanger is improved,
and the process difficulty is reduced.
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Description

Technical Field

[0001] The embodiments of the present invention re-
late to a heat exchanger and an air conditioning system
having same.

Background

[0002] A heat exchanger comprises a manifold and a
collecting manifold or storage tank connected to the man-
ifold. The manifold is connected to and in fluid commu-
nication with the collecting manifold or storage tank
through a connecting pipe.

Summary of the Invention

[0003] An objective of embodiments of the present in-
vention is to provide a heat exchanger and an air condi-
tioning system having same, thereby improving the qual-
ity of the heat exchanger, for example.
[0004] An embodiment of the present invention pro-
vides a heat exchanger comprising a manifold extending
in a first direction, the manifold having a first opening
penetrating the pipe wall of the manifold; a tubular mem-
ber arranged side by side with the manifold, the tubular
member having a second opening penetrating the pipe
wall of the tubular member; and a connecting pipe as-
sembly, wherein the connecting pipe assembly compris-
es a connecting pipe, the connecting pipe extending in
a second direction that intersects with the first direction
and being provided with a first end portion and a second
end portion which are opposite each other; and a first
flange portion and a second flange portion which extend
radially outward from the first end portion and the second
end portion, respectively, wherein the surface of the first
flange portion that faces the manifold is connected to the
outer surface of the pipe wall of the manifold, and the
surface of the second flange portion that faces the tubular
member is conne • 1cted to the outer surface of the pipe
wall of the tubular member, so that the manifold and the
tubular member are in fluid communication by means of
the first opening, the connecting pipe, and the second
opening.
[0005] According to an embodiment of the present in-
vention, the surface of the first flange portion that faces
the manifold has the same shape as the corresponding
part surrounding the first opening of the outer surface of
the pipe wall of the manifold, and the surface of the sec-
ond flange portion that faces the tubular member has the
same shape as the corresponding part surrounding the
second opening of the outer surface of the pipe wall of
the tubular member.
[0006] According to an embodiment of the present in-
vention, an angle between the axis of the manifold and
the axis of the tubular member is within the range of 0
degrees to 5 degrees.

[0007] According to an embodiment of the present in-
vention, an angle between the axis of the connecting pipe
and the axis of the manifold is within the range of 85
degrees to 90 degrees.
[0008] According to an embodiment of the present in-
vention, the heat exchanger further comprises a plurality
of heat exchange pipes connected to and in fluid com-
munication with the manifold, and a plurality of fins ar-
ranged alternately with the plurality of heat exchange
pipes.
[0009] According to an embodiment of the present in-
vention, the tubular member is a manifold, a distribution
header, a collecting header, or a storage tank.
[0010] According to an embodiment of the present in-
vention, the ratio of each of the diameter of the first open-
ing and the diameter of the second opening to the inner
diameter of the connecting pipe ranges from 0.95 to 1.05.
[0011] According to an embodiment of the present in-
vention, the inner diameter of the connecting pipe re-
mains the same over its entire length.
[0012] According to an embodiment of the present in-
vention, the axis of the manifold is parallel to the axis of
the tubular member, and the axis of the connecting pipe
is perpendicular to the axis of the manifold and the axis
of the tubular member.
[0013] According to an embodiment of the present in-
vention, the outer surface of the pipe wall of the manifold
and the outer surface of the pipe wall of the tubular mem-
ber are cylindrical, and the surface of the first flange por-
tion that faces the manifold and the surface of the second
flange portion that faces the tubular member are partially
cylindrical.
[0014] According to an embodiment of the present in-
vention, the connecting pipe assembly is formed from a
pipe, wherein the inner side of the pipe is covered with
a composite layer that functions as solder.
[0015] According to an embodiment of the present in-
vention, the thickness of the pipe wall of the connecting
pipe is equal to the thickness of the first flange portion
and/or the second flange portion, and the pipe wall of the
connecting pipe has a uniform thickness.
[0016] According to an embodiment of the present in-
vention, the connecting pipe assembly is located on the
outer side in a radial direction of the manifold and on the
outer side in a radial direction of the tubular member.
[0017] Embodiments of the present invention further
provide an air conditioning system, comprising the heat
exchanger described above.
[0018] With a heat exchanger according to an embod-
iment of the present invention, the quality of the heat
exchanger may be improved, for example.

Brief Description of the Drawings

[0019]

Fig. 1 is a schematic main view of a heat exchanger
according to an embodiment of the present inven-
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tion.
Fig. 2 is a schematic partial enlarged perspective
view of the heat exchanger shown in Fig. 1;
Fig. 3 is a schematic perspective view of the con-
necting pipe assembly of the heat exchanger shown
in Fig. 1;
Fig. 4 is a schematic partially enlarged sectional view
of the heat exchanger shown in Fig. 1.

Detailed Description of the Invention

[0020] The present invention will be described in fur-
ther detail below in conjunction with the drawings and
specific embodiments.
[0021] An air conditioning system according to embod-
iments of the present invention comprises a heat ex-
changer. Specifically, the air conditioning system accord-
ing to embodiments of the present invention comprises
a compressor, a heat exchanger serving as an evapora-
tor, a heat exchanger serving as a condenser, and an
expansion valve, etc.
[0022] Referring to Fig. 1 to Fig. 4, a heat exchanger
100 according to an embodiment of the present invention
comprises a manifold 1 extending in a first direction, the
manifold 1 having a first opening 11 penetrating the pipe
wall 10 of the manifold 1; a tubular member 2 arranged
side by side with the manifold 1, the tubular member 2
having a second opening 21 penetrating the pipe wall 20
of the tubular member 2; and a connecting pipe assembly
3. The heat exchanger 100 may further comprise a plu-
rality of heat exchange pipes 5 connected to and in fluid
communication with the manifold 1, and a plurality of fins
6 arranged alternately with the plurality of heat exchange
pipes 5. Referring to Fig. 1 to Fig. 4, the connecting pipe
assembly 3 comprises a connecting pipe 30, the con-
necting pipe 30 extending in a second direction that in-
tersects with the first direction and being provided with a
first end portion 31 and a second end portion 32 which
are opposite each other; and a first flange portion 310
and a second flange portion 320 which extend radially
outward from the first end portion 31 and the second end
portion 32, respectively. The surface 311 of the first
flange portion 310 that faces the manifold 1 is connected
to the outer surface 12 of the pipe wall 10 of the manifold
1, and the surface 321 of the second flange portion 320
that faces the tubular member 2 is connected to the outer
surface 22 of the pipe wall 20 of the tubular member 2,
so that the manifold 1 and the tubular member 2 are in
fluid communication by means of the first opening 11,
the connecting pipe 30, and the second opening 21. The
manifold 1, the tubular member 2, and the connecting
pipe 30 may be round pipes, etc. There may be one or
more (for example, two, three, etc.) connecting pipe as-
semblies 3. According to an example of the present in-
vention, the connecting pipe assembly 3 is located on
the outer side in a radial direction of the manifold 1 and
on the outer side in a radial direction of the tubular mem-
ber 2.

[0023] According to an embodiment of the present in-
vention, as shown in Fig. 2 to Fig. 4, the first flange portion
310 and the second flange portion 320 are saddle-
shaped. The connecting pipe assembly 3 is formed by
stamping the two ends of a pipe. The first flange portion
310 and the second flange portion 320 function as welded
parts having curved surfaces that fit the manifold and the
tubular member. The surface 311 of the first flange por-
tion 310 and the surface 321 of the second flange portion
320 fit the manifold and the tubular member. In a brazing
furnace, the composite layer on the surface of the man-
ifold is melted and fills the gap between the manifold and
the surface 311 of the first flange portion 310, while the
composite layer on the surface of the tubular member 2
is melted and fills the gap between the tubular member
2 and the surface 321 of the second flange portion 320,
thereby completing the welding of the connecting pipe
assembly 3 to the manifold and the tubular member 2.
According to an embodiment of the present invention,
the thickness of the pipe wall of the connecting pipe 30
is substantially uniform, and the connecting pipe assem-
bly 3 does not need to be inserted into an opening in the
pipe wall of the manifold or an opening in the pipe wall
of the tubular member 2. Since the surface 311 of the
first flange portion 310 and the surface 321 of the second
flange portion 320 are welded surfaces, the welding area
is increased, the welding difficulty is reduced, and the
welding quality is more reliable. In addition, since the
connecting pipe assembly 3 does not need to be inserted
into an opening in the pipe wall of the manifold or an
opening in the pipe wall of the tubular member 2, the fluid
flow is not hindered and the pressure drop is low, and,
at the same time, since the inner diameter of the con-
necting pipe 30 may be equal to the diameter of an open-
ing, the hydraulic diameter of the connecting pipe 30 is
relatively large and thus the pressure drop is relatively
low.
[0024] According to an embodiment of the present in-
vention, as shown in Fig. 2 to Fig. 4, the surface 311 of
the first flange portion 310 that faces the manifold 1 has
the same shape as the corresponding part surrounding
the first opening 11 of the outer surface 12 of the pipe
wall 10 of the manifold 1, and the surface 321 of the
second flange portion 320 that faces the tubular member
2 has the same shape as the corresponding part sur-
rounding the second opening 21 of the outer surface 22
of the pipe wall 20 of the tubular member 2. In other
words, the surface 311 of the first flange portion 310 cor-
responds to and has the same shape as the annular por-
tion surrounding the first opening 11 of the outer surface
12 of the pipe wall 10 of the manifold 1, while the surface
321 of the second flange portion 320 corresponds to and
has the same shape as the annular portion surrounding
the second opening 21 of the outer surface 22 of the pipe
wall 20 of the tubular member 2. For example, the surface
311 of the first flange portion 310 that faces the manifold
1 and the corresponding part surrounding the first open-
ing 11 of the outer surface 12 of the pipe wall 10 of the
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manifold 1 have a partially cylindrical shape, and the sur-
face 321 of the second flange portion 320 that faces the
tubular member 2 and the corresponding part surround-
ing the second opening 21 of the outer surface 22 of the
pipe wall 20 of the tubular member 2 have a partially
cylindrical shape.
[0025] According to an embodiment of the present in-
vention, as shown in Fig. 1, Fig. 2, and Fig. 4, an angle
between the axis of the manifold 1 and the axis of the
tubular member 2 is within the range of 0 degrees to 5
degrees. For example, the axis of the manifold 1 is par-
allel to the axis of the tubular member 2. An angle be-
tween the axis of the connecting pipe 30 and the axis of
the manifold 1 is within the range of 85 degrees to 90
degrees. For example, the axis of the connecting pipe
30 may be perpendicular to the axis of the manifold 1. In
the example shown, the axis of the manifold 1 is parallel
to the axis of the tubular member 2, and the axis of the
connecting pipe 3 is perpendicular to the axis of the man-
ifold 1 and the axis of the tubular member 2.
[0026] According to an embodiment of the present in-
vention, as shown in Fig. 1, Fig. 2, and Fig. 4, the tubular
member 2 is a manifold, a distribution header, a collecting
header 1, or a storage tank, etc.
[0027] According to an embodiment of the present in-
vention, as shown in Fig. 4, the ratio of each of the diam-
eter of the first opening 11 and the diameter of the second
opening 21 to the inner diameter of the connecting pipe
30 ranges from 0.95 to 1.05. In the example shown, each
of the diameter of the first opening 11 and the diameter
of the second opening 21 is equal to the inner diameter
of the connecting pipe 30, and the inner diameter of the
connecting pipe 30 remains the same over its length.
[0028] According to an embodiment of the present in-
vention, as shown in Fig. 1 to Fig. 4, the outer surface
12 of the pipe wall 10 of the manifold 1 and the outer
surface 22 of the pipe wall 20 of the tubular member 2
are cylindrical, and the surface 311 of the first flange por-
tion 310 that faces the manifold and the surface 321 of
the second flange portion 320 that faces the tubular mem-
ber 2 are partially cylindrical.
[0029] According to an embodiment of the present in-
vention, as shown in Fig. 1 to Fig. 4, the connecting pipe
assembly 3 is formed by stamping the two ends of a pipe.
The thickness of the pipe wall of the connecting pipe is
equal to the thickness of the first flange portion and/or
the second flange portion. The pipe wall of the connecting
pipe has a uniform thickness. It should be noted that since
the thickness of a pipe may change slightly during the
stamping process, the term "equal" as used herein may
be substantially equal. The first flange portion 310 and
the second flange portion 320 function as welded parts
having curved surfaces that fit the manifold and the tu-
bular member. The inner side of the pipe is provided with
a composite layer as solder. Therefore, the tubular mem-
ber 2 may not have a composite layer, for example. Dur-
ing the brazing process, the composite layer on the sur-
face of the first flange portion 310 and that on the surface

of the second flange portion 320 of the connecting pipe
assembly 3 are used for welding, which can avoid any
weld beading caused by the flow and accumulation of
solder in the tubular member 2, which has a composite
layer, during the brazing process. A pipe is usually rolled
from a sheet of material, and a composite layer is often
uniformly attached to the surface of a sheet material when
the sheet is formed. According to an embodiment of the
present invention, solder is absorbable at the position
where the manifold 1 is connected to the heat exchange
pipe 5, so weld beading due to the flow and accumulation
of solder may not be obvious during the brazing process;
for the tubular member 2, since the position where solder
is absorbable is limited, if the tubular member 2 contains
solder, then weld beading is more likely to occur due to
the flow and accumulation of solder during the brazing
process.
[0030] By using the heat exchanger 100 according to
an embodiment of the present invention, the quality of
the heat exchanger 100 may be improved.
[0031] In addition, by using the heat exchanger 100
according to an embodiment of the present invention, the
reliability of the weld between the connecting pipe as-
sembly 3 and the manifold 1 and the tubular member 2
may be enhanced, the flow area of the manifold 1 and
that of the connecting pipe 30 may be increased, the
pressure drop caused by the manifold 1 and the connect-
ing pipe 30 may be reduced, and formation of weld bead-
ing on the tubular member 2 is prevented.
[0032] Although the above embodiments have been
described, certain features in the above embodiments
can be combined to form new embodiments.

Claims

1. A heat exchanger, comprising:

a manifold extending in a first direction, the man-
ifold having a first opening penetrating the pipe
wall of the manifold;
a tubular member arranged side by side with the
manifold, the tubular member having a second
opening penetrating the pipe wall of the tubular
member; and
a connecting pipe assembly, wherein the con-
necting pipe assembly comprises a connecting
pipe, the connecting pipe extending in a second
direction that intersects with the first direction
and being provided with a first end portion and
a second end portion which are opposite each
other; and a first flange portion and a second
flange portion which extend radially outward
from the first end portion and the second end
portion, respectively,
wherein the surface of the first flange portion
that faces the manifold is connected to the outer
surface of the pipe wall of the manifold, and the
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surface of the second flange portion that faces
the tubular member is connected to the outer
surface of the pipe wall of the tubular member,
so that the manifold and the tubular member are
in fluid communication by means of the first
opening, the connecting pipe, and the second
opening.

2. The heat exchanger as claimed in claim 1, wherein:
the surface of the first flange portion that faces the
manifold has the same shape as the corresponding
part surrounding the first opening of the outer surface
of the pipe wall of the manifold, and the surface of
the second flange portion that faces the tubular
member has the same shape as the corresponding
part surrounding the second opening of the outer
surface of the pipe wall of the tubular member.

3. The heat exchanger as claimed in claim 1, wherein:
an angle between the axis of the manifold and the
axis of the tubular member is within the range of 0
degrees to 5 degrees.

4. The heat exchanger as claimed in claim 3, wherein:
an angle between the axis of the connecting pipe
and the axis of the manifold is within the range of 85
degrees to 90 degrees.

5. The heat exchanger as claimed in claim 1, further
comprising:
a plurality of heat exchange pipes connected to and
in fluid communication with the manifold, and a plu-
rality of fins arranged alternately with the plurality of
heat exchange pipes.

6. The heat exchanger as claimed in claim 5, wherein:
the tubular member is a manifold, a distribution head-
er, a collecting header, or a storage tank.

7. The heat exchanger as claimed in claim 1, wherein:
the ratio of each of the diameter of the first opening
and the diameter of the second opening to the inner
diameter of the connecting pipe ranges from 0.95 to
1.05.

8. The heat exchanger as claimed in claim 7, wherein:
the inner diameter of the connecting pipe remains
the same over its entire length.

9. The heat exchanger as claimed in claim 1, wherein:
the axis of the manifold is parallel to the axis of the
tubular member, and the axis of the connecting pipe
is perpendicular to the axis of the manifold and the
axis of the tubular member.

10. The heat exchanger as claimed in claim 1, wherein:
the outer surface of the pipe wall of the manifold and
the outer surface of the pipe wall of the tubular mem-

ber are cylindrical, and the surface of the first flange
portion that faces the manifold and the surface of the
second flange portion that faces the tubular member
are partially cylindrical.

11. The heat exchanger as claimed in claim 1, wherein:
the connecting pipe assembly is formed from a pipe,
wherein the inner side of the pipe is covered with a
composite layer that functions as solder.

12. The heat exchanger as claimed in claim 1, wherein:
a thickness of the pipe wall of the connecting pipe is
equal to a thickness of the first flange portion and/or
the second flange portion, and the pipe wall of the
connecting pipe has a uniform thickness.

13. The heat exchanger as claimed in claim 1, wherein:
the connecting pipe assembly is located on the outer
side in a radial direction of the manifold and on the
outer side in a radial direction of the tubular member.

14. An air conditioning system, comprising:
the heat exchanger according to any one of claims
1-13.
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