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(54) HEAT EXCHANGER

(567)  Disclosed in the embodiments of the present in-
vention is a heat exchanger. The heat exchanger com-
prises: a header, comprising a first end and a second
end which are opposite each other, and further compris-
ing an inner cavity; a plurality of heat exchange tubes
arranged in an axial direction of the header, with ends of
the plurality of heat exchange tubes being connected to
the header; and a connecting tube, the connecting tube
comprising a connecting part and a supply part which is
connected to the connecting part and also connected to
the first end of the header, the supply part being config-
ured such that a flow direction of a heat exchange me-
dium supplied to a predetermined number of heat ex-
change tubes through the inner cavity of the header is
not parallel to an axis of the header, the predetermined
number of heat exchange tubes being a predetermined
number of heat exchange tubes counted from the first
end ofthe header. By using the heat exchanger according
to the embodiments of the present invention, heat ex-
changer performance can be improved.
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Description
Technical Field

[0001] The embodiments of the present invention re-
late to a heat exchanger.

Background

[0002] A heatexchanger comprises a header, heat ex-
change tubes and a connecting tube. When the heat ex-
changer acts as an evaporator of a heat pump unit, the
connecting tube generally acts as an outlet tube of the
heatexchanger. When the heat exchanger acts as a con-
denser, the connecting tube acts as an inlet tube of the
heat exchanger.

Summary of the Invention

[0003] An objective of the embodiments of the present
invention is to provide a heat exchanger which, for ex-
ample, enables an improvement in heat exchanger per-
formance.

[0004] The embodiments of the present invention pro-
vide a heat exchanger, which comprises: a header, com-
prising a first end and a second end which are opposite
each other, and further comprising an inner cavity; a plu-
rality of heat exchange tubes arranged in an axial direc-
tion of the header, with ends of the plurality of heat ex-
change tubes being connected to the header; and a con-
necting tube, the connecting tube comprising a connect-
ing part and a supply part which is connected to the con-
necting part and also connected to the first end of the
header, the supply part being configured such that a flow
direction of a heat exchange medium supplied to a pre-
determined number of heat exchange tubes through the
inner cavity of the header is not parallel to an axis of the
header, the predetermined number of heat exchange
tubes being a predetermined number of heat exchange
tubes counted from the first end of the header.

[0005] According to an embodiment of the present in-
vention, at least a portion of the supply part is inserted
in the first end of the header; and an end face of an end
of the supply part that is remote from the connecting part
is located at one side of a first heat exchange tube in the
predetermined number of heat exchange tubes, said side
being remote from the second end of the header, in the
axial direction of the header.

[0006] According to an embodiment of the present in-
vention, the supply part is inserted in the first end of the
header; and an end face of an end of the supply part that
is remote from the connecting part is located between a
first heat exchange tube in the predetermined number of
heat exchange tubes and a final heat exchange tube in
the predetermined number of heat exchange tubes, in
the axial direction of the header.

[0007] According to an embodiment of the present in-
vention, the supply part of the connecting tube comprises
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an opening penetrating a tube wall, and/or an opening
at the end of the supply part that is remote from the con-
necting part.

[0008] According to an embodiment of the present in-
vention, a cross section of the opening is parallel or in-
clined relative to the axis of the header.

[0009] According to an embodiment of the present in-
vention, an axis of the supply part of the connecting tube
is parallel to the axis of the header, or an axis of the
supply part of the connecting tube is inclined relative to
the axis of the header.

[0010] According to an embodiment of the present in-
vention, the end of the supply part of the connecting tube
that is remote from the connecting part is closed, or a
cross-sectional area of the end of the supply part of the
connecting tube that is remote from the connecting part
is smaller than a cross-sectional area of another portion
of the supply part of the connecting tube.

[0011] According to an embodiment of the present in-
vention, the end face of the end of the supply part is
inclined relative to the axis of the header.

[0012] According to an embodiment of the present in-
vention, the end face of the end of the supply part that is
remote from the connecting part faces toward the ends
of the predetermined number of heat exchange tubes
inserted in the header.

[0013] According to an embodiment of the present in-
vention, the axis of the supply part of the connecting tube
is inclined relative to the axis of the header.

[0014] According to an embodiment of the present in-
vention, in a direction from the first end to the second
end of the header, an axis of the supply part of the con-
necting tube is inclined toward the ends of the predeter-
mined number of heat exchange tubes inserted in the
header, relative to the axis of the header.

[0015] According to an embodiment of the present in-
vention, an end face of an end of the supply part that is
remote from the connecting part is inclined relative to an
axis of the supply part.

[0016] According to an embodiment of the present in-
vention, an end of the supply part of the connecting tube
that is remote from the connecting part is bent relative to
another portion of the supply part.

[0017] According to an embodiment of the present in-
vention, an end of the supply part of the connecting tube
that is remote from the connecting part is bent toward
the ends of the predetermined number of heat exchange
tubes inserted in the header, relative to another portion
of the supply part.

[0018] According to an embodiment of the present in-
vention, the heat exchanger further comprises: a baffle
disposed in the header, the baffle being disposed at one
side of the end of the supply part, said side being remote
from the connecting part, and the baffle allowing some
of the heat exchange medium supplied by the connecting
tube to flow along the header to the side of the baffle that
is remote from the supply part.

[0019] According to an embodiment of the present in-
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vention, a cross-sectional area of the supply part of the
connecting tube gradually increases in a direction from
the first end to the second end of the header.

[0020] According to an embodiment of the present in-
vention, in the direction from the first end to the second
end of the header, an axis of the supply part of the con-
necting tube is inclined toward the ends of the predeter-
mined number of heat exchange tubes inserted in the
header, relative to the axis of the header.

[0021] According to an embodiment of the present in-
vention, if the heat exchanger is acting as a condenser,
the connecting tubeis aninlettube of the heatexchanger,
for inputting the heat exchange medium to the heat ex-
changer.

[0022] According to an embodiment of the present in-
vention, the predetermined number is less than or equal
to 10, or the supply part comprises a tube segment in the
header, the tube segment having a length in the axial
direction of the header, and the number of heat exchange
tubes within the range of this length being less than or
equal to 10.

[0023] According to an embodiment of the present in-
vention, the header also has an end cap disposed at the
first end of the header, and the supply part of the con-
necting tube is connected to the end cap or inserted in
the header through an opening in the end cap.

[0024] According to an embodiment of the present in-
vention, a ratio of the length, in the axial direction of the
header, of a part of the connecting tube that is inserted
in the inner cavity of the header to the length of the inner
cavity of the header in the axial direction of the header
is less than 1/5.

[0025] By using the heat exchanger according to the
embodiments of the present invention, heat exchanger
performance can be improved for example.

Brief Description of the Drawings
[0026]

Fig. 1 is a schematic main view of a heat exchanger
according to an embodiment of the present inven-
tion.

Fig. 2 is a partially cut-open schematic perspective
view of a heat exchanger according to an embodi-
ment of the present invention.

Fig. 3 is a partially cut-open schematic perspective
view of a heat exchanger according to another em-
bodiment of the present invention.

Fig. 4 is a partially cut-open schematic perspective
view of a heat exchanger according to another em-
bodiment of the present invention.

Fig. 5 is a partially cut-open schematic perspective
view of a heat exchanger according to another em-
bodiment of the present invention.
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Detailed Description of the Invention

[0027] Thepresentinventionis explained further below
in conjunction with the accompanying drawings and spe-
cific implementations.

[0028] Referring to Figs 1 - 5, a heat exchanger 100
according to embodiments of the present invention com-
prises: a header 1, the header 1 comprising a first end
11 and a second end 12 which are opposite each other,
and further comprising an inner cavity; a plurality of heat
exchange tubes 2 arranged in the axial direction of the
header 1, with ends 20 of the plurality of heat exchange
tubes 2 being connected to the header 1; and a connect-
ing tube 3, the connecting tube 3 comprising a connecting
part 31 and a supply part 32 which is connected to the
connecting part 31 and also connected to the first end
11 of the header 1, the supply part 32 being configured
such that a flow direction of a heat exchange medium
supplied to a predetermined number of heat exchange
tubes 2 through the inner cavity of the header 1 is not
parallel to the axis of the header 1, the predetermined
number of heat exchange tubes 2 being a predetermined
number of heat exchange tubes 2 counted from the first
end 11 of the header 1. For example, the supply part 32
is configured such that the flow direction of the heat ex-
change medium supplied to the predetermined number
of heat exchange tubes 2 forms an angle greater than
30 degrees relative to the axis of the header 1. In the
embodiments shown in Figs. 1-5, the predetermined
number of heat exchange tubes 2 is a predetermined
number of heat exchange tubes 2 counted from the left
end of the header 1. The heat exchanger 100 may further
comprise fins arranged alternately with the heat ex-
change tubes 2. The predetermined number is less than
or equal to 10, or the supply part 32 comprises a tube
segment in the header 1, the tube segment having a
length in the axial direction of the header 1, and the
number of heat exchange tubes 2 within the range of this
length being less than or equal to 10. In addition, the
predetermined number may be selected according to
particular circumstances, for example, may be 3, 4, 5, 6,
7, 8 or more.

[0029] In some embodiments of the present invention,
the ratio of the length, in the axial direction of the header
1, of a part of the connecting tube 3 that is inserted in the
inner cavity of the header 1 to the length of the inner
cavity of the header 1 in the axial direction of the header
1 is less than 1/5. In the embodiments shown in the fig-
ures, there is no partition plate in the header 1; therefore,
the length of the inner cavity of the header 1 in the axial
direction of the header 1 is the length of the header 1
between two end caps, i.e. the length of the entire inner
cavity. If a partition plate is provided in the header 1, the
length of the inner cavity of the header 1 in the axial di-
rection of the header 1 is the length between an end cap
15 at the first end and the partition plate (if one partition
plate is provided), or is the length between the end cap
15 at the first end and the partition plate closest to the
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end cap 15 at the first end (if a plurality of partition plates
are provided).

[0030] Insome embodiments of the present invention,
if the heat exchanger 100 is acting as a condenser, the
connecting tube 3 is an inlet tube of the heat exchanger,
for inputting the heat exchange medium to the heat ex-
changer.

[0031] Referring to Figs. 1 and 5, in some embodi-
ments of the present invention, at least a portion of the
supply part 32 is inserted in the first end 11 of the header
1; and an end face 33 of an end 30 of the supply part 32
that is remote from the connecting part 31 is located at
one side of a first heat exchange tube 2 in the predeter-
mined number of heat exchange tubes 2, said side being
remote from the second end 12 of the header 1, in the
axial direction of the header 1, or is located at one side
of the first heat exchange tube 2 in the predetermined
number of heat exchange tubes 2, said side facing the
first end 11 of the header 1, in the axial direction of the
header 1. For example, the header 1 also has an end
cap 15 disposed at the first end 11 of the header 1, and
the supply part 32 of the connecting tube 3 is connected
to the end cap 15 or inserted in the header 1 through an
opening in the end cap 15. For example, the supply part
32 is inserted in the first end 11 of the header 1 through
the opening in the end cap 15 of the header 1. The first
heat exchange tube 2 is the leftmost heat exchange tube
2 in the figures.

[0032] Referring to Figs. 2 - 5, in some embodiments
of the present invention, the supply part 32 is inserted in
the first end 11 of the header 1; and the end face 33 of
the end 30 of the supply part 32 that is remote from the
connecting part 31 is located between the first heat ex-
change tube 2 in the predetermined number of heat ex-
change tubes 2 and a final heat exchange tube 2 in the
predetermined number of heat exchange tubes 2, in the
axial direction of the header 1. For example, the supply
part 32 of the connecting tube 3 comprises an opening
34 penetrating a tube wall, and/or an opening at the end
of the supply part 32 that is remote from the connecting
part. A cross section of the opening is parallel or inclined
relative to the axis of the header 1. The opening 34 may
face in any radial direction of the connecting tube 3, and
the opening 34 may have any suitable shape. According
to some examples of the present invention, the end 30
of the supply part 32 of the connecting tube 3 that is
remote from the connecting part 31 is closed, or the
cross-sectional area of the end 30 of the supply part 32
of the connecting tube 3 that is remote from the connect-
ing part 31 is smaller than the cross-sectional area of
another portion of the supply part 32 of the connecting
tube 3. In this way, the amount of heat exchange medium
distributed to the predetermined number of heat ex-
change tubes 2 can be increased. The final heat ex-
change tube 2 is the rightmost heat exchange tube 2
shown in the figure in the predetermined number of heat
exchange tubes 2.

[0033] Referringto Fig. 2, in some embodiments of the
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present invention, the axis of the supply part 32 of the
connecting tube 3 is parallel to the axis of the header 1.
[0034] Referring to Figs. 3 and 4, in some embodi-
ments of the present invention, the end face 33 of the
end 30 of the supply part 32 that is remote from the con-
necting part 31 faces toward the ends 20 of the prede-
termined number of heat exchange tubes 2 inserted in
the header 1, and the end face 33 of the end 20 of the
supply part 32 is inclined relative to the axis of the header
1. Optionally, the end face 33 of the end 30 of the supply
part 32 that is remote from the connecting part 31 may
also not face toward the ends 20 of the predetermined
number of heat exchange tubes 2 inserted in the header
1. For example, the end face 33 of the end 30 of the
supply part 32 that is remote from the connecting part 31
is inclined relative to the axis of the supply part 32.
[0035] Referring to Figs. 1, 3 and 5, in some embodi-
ments of the present invention, the axis of the supply part
32 of the connecting tube 3 is inclined relative to the axis
of the header 1. For example, in the direction from the
first end 11 to the second end 12 of the header 1, the
axis of the supply part 32 of the connecting tube 3 is
inclined toward the ends 20 of the predetermined number
of heatexchange tubes 2inserted inthe header 1, relative
to the axis of the header 1.

[0036] Referringto Fig. 4,in some embodiments of the
present invention, the end 30 of the supply part 32 of the
connecting tube 3 thatis remote from the connecting part
31 is bent relative to another portion of the supply part
32. For example, the end 30 of the supply part 32 of the
connecting tube 3 thatis remote from the connecting part
31 is bent, relative to another portion of the supply part
32, toward the ends 20 of the predetermined number of
heat exchange tubes 2 inserted in the header 1.

[0037] Referringto Fig. 4,in some embodiments of the
present invention, the heat exchanger 100 further com-
prises a baffle 4 disposed in the header 1. The baffle 4
is disposed at one side of the end 30 of the supply part
32, said side being remote from the connecting part 31,
and the baffle 4 may be spaced apart from the end 30 of
the supply part 32. The baffle 4 allows some of the heat
exchange medium supplied by the connecting tube 3 to
flow along the header 1 to the side of the baffle 4 that is
remote from the supply part 32. In this way, the amount
of heat exchange medium distributed to the predeter-
mined number of heat exchange tubes 2 can be in-
creased.

[0038] Referringto Fig. 5, in some embodiments of the
present invention, the cross-sectional area of the supply
part 32 of the connecting tube 3 gradually increases in
the direction from the first end 11 to the second end 12
of the header 1. For example, in the direction from the
first end 11 to the second end 12 of the header 1, the
axis of the supply part 32 of the connecting tube 3 is
inclined toward the ends 20 of the predetermined number
of heatexchange tubes 2inserted inthe header 1, relative
to the axis of the header 1.

[0039] By using the heat exchanger according to the
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embodiments of the present invention, heat exchanger
performance can be improved.

[0040] For example, when a heat exchanger such as
a micro-channel heat exchanger is used in an external
machine of a heat pump unit, frost will form on the surface
in winter (at this time the heat exchanger is an evapora-
tor); once a certain amount of frost has formed, the unit
will operate in reverse to perform defrosting, and the heat
exchanger will become a condenser. When defrosting is
being performed, high-temperature refrigerant enters the
upper header 1 from the connecting tube 3, then flows
along the heat exchange tubes 2 such as flat tubes to
the lower header, while removing the frost on the heat
exchange tubes 2.

[0041] When the refrigerant enters the upper header
2 from the connecting tube 3, a vortex low-pressure zone
will form at the inlet of the header 2, and this might result
in alow flow rate of refrigerant in the heat exchange tubes
2 at corresponding positions (the heat exchange tubes
that are closest to the edge of the heat exchanger), in
turn resulting in incomplete removal of the frost on these
heat exchange tubes.

[0042] According to an embodiment of the present in-
vention, when the heat exchanger is in a defrosting state
(at which time it is a condenser), the flow direction of
outlet fluid at the end of the connecting tube is changed,
eliminating the vortex low-pressure zone in the fluid at
the inlet of the header, increasing the amount of high-
temperature gaseous refrigerant in the heat exchange
tubes in the inlet region, and speeding up defrosting.
[0043] 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 header, comprising a first end and a second
end which are opposite each other, and further
comprising an inner cavity;

a plurality of heat exchange tubes arranged in
an axial direction of the header, with ends of the
plurality of heat exchange tubes being connect-
ed to the header; and

aconnecting tube, the connecting tube compris-
ing a connecting part and a supply part which is
connected to the connecting part and also con-
nected to the first end of the header, the supply
part being configured such that a flow direction
of a heat exchange medium supplied to a pre-
determined number of heat exchange tubes
through the inner cavity of the header is not par-
allel to an axis of the header, the predetermined
number of heat exchange tubes being a prede-
termined number of heat exchange tubes count-
ed from the first end of the header.
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2.

10.

The heat exchanger as claimed in claim 1, wherein:
at least a portion of the supply part is inserted in the
first end of the header; and an end face of an end of
the supply part that is remote from the connecting
part is located at one side of a first heat exchange
tube in the predetermined number of heat exchange
tubes, said side being remote from the second end
of the header, in the axial direction of the header.

The heat exchanger as claimed in claim 1, wherein:
the supply partis inserted in the first end of the head-
er; and an end face of an end of the supply part that
is remote from the connecting part is located be-
tween a first heat exchange tube in the predeter-
mined number of heat exchange tubes and a final
heat exchange tube in the predetermined number of
heat exchange tubes, in the axial direction of the
header.

The heat exchanger as claimed in claim 3, wherein:
the supply part of the connecting tube comprises an
opening penetrating a tube wall, and/or an opening
at the end of the supply part that is remote from the
connecting part.

The heat exchanger as claimed in claim 4, wherein:
a cross section of the opening is parallel or inclined
relative to the axis of the header.

The heat exchanger as claimed in any one of claims
1-3, wherein:

an axis of the supply part of the connecting tube is
parallel to the axis of the header, or an axis of the
supply part of the connecting tube is inclined relative
to the axis of the header.

The heat exchanger as claimed in claim 4, wherein:
the end of the supply part of the connecting tube that
is remote from the connecting part is closed, or a
cross-sectional area of the end of the supply part of
the connecting tube that is remote from the connect-
ing part is smaller than a cross-sectional area of an-
other portion of the supply part of the connecting
tube.

The heat exchanger as claimed in any one of claims
1-3, wherein:

the end face of the end of the supply part is inclined
relative to the axis of the header.

The heat exchanger as claimed in claim 8, wherein:
the end face of the end of the supply part that is
remote from the connecting part faces toward the
ends of the predetermined number of heat exchange
tubes inserted in the header.

The heat exchanger as claimed in any one of claims
1-3, wherein:
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in a direction from the first end to the second end of
the header, an axis of the supply part of the connect-
ing tube is inclined toward the ends of the predeter-
mined number of heat exchange tubes inserted in
the header, relative to the axis of the header.

The heat exchanger as claimed in any one of claims
1-3, wherein:

an end face of an end of the supply partthatis remote
from the connecting part is inclined relative to an axis
of the supply part.

The heat exchanger as claimed in any one of claims
1-3, wherein:

an end of the supply part of the connecting tube that
is remote from the connecting part is bent relative to
another portion of the supply part.

The heat exchanger as claimed in any one of claims
1-3, wherein:

an end of the supply part of the connecting tube that
is remote from the connecting part is bent toward the
ends of the predetermined number of heat exchange
tubes inserted in the header, relative to another por-
tion of the supply part.

The heat exchanger as claimed in any one of claims
1-3, further comprising:

a baffle disposed in the header, the baffle being dis-
posed at one side of the end of the supply part, said
side being remote from the connecting part, and the
baffle allowing some of the heat exchange medium
supplied by the connecting tube to flow along the
header to the side of the baffle that is remote from
the supply part.

The heat exchanger as claimed in any one of claims
1-3, wherein:

a cross-sectional area of the supply part of the con-
necting tube gradually increases in a direction from
the first end to the second end of the header.

The heat exchanger as claimed in claim 15, wherein:
in the direction from the first end to the second end
of the header, an axis of the supply part of the con-
necting tube is inclined toward the ends of the pre-
determined number of heat exchange tubes inserted
in the header, relative to the axis of the header.

The heat exchanger as claimed in claim 1, wherein:
if the heat exchanger is acting as a condenser, the
connecting tube is an inlet tube of the heat exchang-
er, for inputting the heat exchange medium to the
heat exchanger.

The heat exchanger as claimed in claim 1, wherein:
the predetermined number is less than or equal to
10, or the supply part comprises a tube segment in
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19.

20.

21.

the header, the tube segment having a length in the
axial direction of the header, and the number of heat
exchange tubes within the range of this length being
less than or equal to 10.

The heat exchanger as claimed in claim 1, wherein:
the supply part is configured such that the flow di-
rection of the heat exchange medium supplied to the
predetermined number of heat exchange tubes
forms an angle greater than 30 degrees relative to
the axis of the header.

The heat exchanger as claimed in claim 1, wherein:
the header also has an end cap disposed at the first
end of the header, and the supply part of the con-
necting tube is connected to the end cap or inserted
in the header through an opening in the end cap.

The heat exchanger as claimed in claim 1, wherein:
a ratio of the length, in the axial direction of the head-
er, of a part of the connecting tube that is inserted in
the inner cavity of the header to the length of the
inner cavity of the header in the axial direction of the
header is less than 1/5.
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