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(57) Abstract: Provided is a heat exchanger. The heat ex-
changer includes a plurality of refrigerant tubes in which a
refrigerant flows, a heatsink fin coupled to the plurality of
refrigerant tubes to heat-exchange the refrigerant with a flu-
id, a header disposed on at least one side of the plurality of
refrigerant tubes to define a flow space of the refrigerant and
a guide device disposed in the header to partition the flow
space, the guide device guiding the refrigerant from the
header to the refrigerant tubes. The guide device includes a
movable cover part.
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Description

Title of Invention: HEAT EXCHANGER
Technical Field

The present disclosure relates to a heat exchanger.

Background Art

In general, a heat exchanger is a part used in a heat-exchanging cycle. The heat
exchanger may serve as a condenser or evaporator to heat-exchange a refrigerant
flowing therein with an external fluid.

The heat exchanger may be largely classified into a fin-and-tube type and a micro
channel type according to a shape thereof. The fin-and-tube type heat exchanger
includes a plurality of fins and a tube having a circular shape or a shape similar to that
circular shape and passing through the fins. The micro channel type heat exchanger
includes a plurality of flat tubes through which a refrigerant flows and a fin disposed
between the plurality of flat tubes. In all of the pin-and-tube type heat exchanger and
the micro channel type heat exchanger, a refrigerant flowing into the tube or flat tubes
is heat-exchanged with an external fluid. Also, the fin may increase a heat exchange
area between the refrigerant flowing into the tubes or flat tubes and the external fluid.

A heat exchanger may be used for an air conditioner as one part of a refrigerating
cycle. Also, according to an operation mode of the air conditioner, the heat exchanger
may serve as a condenser for condensing a refrigerant or an evaporator for evaporating
the refrigerant. For example, when the heat exchanger serves as the condenser in a
cooling operation of the air conditioner, the heat exchanger may serve as the
evaporator in a heating operation.

Referring to Fig. 11, when a heat exchanger 1 serves as an evaporator, the micro
channel type heat exchanger 1 according to the related art includes headers 2 and 3
coupled to a plurality of flat tubes 4. The headers 2 and 3 are provided in plurality. The
first header 2 of the plurality of headers 2 and 3 is coupled to one side of the plurality
of flat tubes 4, and the second header 3 is coupled to the other side of the plurality of
flat tubes 4. Also, a heatsink fin 5 for easily heat-exchanging a refrigerant with external
air is disposed between the plurality of flat tubes 4.

The first header 2 includes a refrigerant inflow part 6 through which the refrigerant is
introduced into the heat exchanger 1 and a refrigerant discharge part 7 through which
the refrigerant heat-exchanged within the heat exchanger 1 is discharged. The re-
frigerant inflow part 6 may be disposed on a lower portion of the first header 2, and the
refrigerant discharge part 7 may be disposed on an upper portion of the first header 2.

Also, a baffle 8 for guiding a flow of the refrigerant is provided within the first and
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second headers 2 and 3. The baffle 8 is fixed within the first and second headers 2 and
3. The refrigerant within the first or second header 2 or 3 may be switched in flow

direction by the baffle 8 to flow into the flat tubes 4.
The refrigerant introduced into the heat exchanger 1 may have a two-phase state. On

the other hand, the refrigerant just before being discharged from the heat exchanger 1
may be a gaseous refrigerant or have a two-phase state having a very high dryness
degree. That is, the refrigerant flowing into the flat tubes 4 may include a two-phase
refrigerant in which a liquid refrigerant and a gaseous refrigerant are mixed with each
other at a predetermined ratio.

When the two-phase refrigerant flows into the flat tubes 4, frictional resistance due to
the refrigerant may occur in the flat tubes 4 to cause a pressure loss of the refrigerant.
Also, when the pressure loss of the refrigerant occurs, heat exchange efficiency in the

heat exchanger may be reduced.
Disclosure of Invention

Technical Problem

Embodiments provide an air conditioner having improved heat exchange efficiency.
Solution to Problem

In one embodiment, a heat exchanger includes: a plurality of refrigerant tubes in
which a refrigerant flows; a heatsink fin coupled to the plurality of refrigerant tubes to
heat-exchange the refrigerant with a fluid; a header disposed on at least one side of the
plurality of refrigerant tubes to define a flow space of the refrigerant; and a guide
device disposed in the header to partition the flow space, the guide device guiding the
refrigerant from the header to the refrigerant tubes, wherein the guide device includes a
movable cover part.

In another embodiment, a heat exchanger includes: a plurality of refrigerant tubes in
which a refrigerant flows; a heatsink fin coupled to the plurality of refrigerant tubes to
heat-exchange the refrigerant with a fluid; a header disposed on each of both sides of
the plurality of refrigerant tubes to extend vertical; and a cover part disposed within the
header to selectively open a refrigerant flow space of the header, wherein the cover
part includes a plurality of cover members having thermal expansion coefficients
different from each other.

Advantageous Effects of Invention

According to the proposed embodiments, since the guide device is provided within
the header to guide the refrigerant flow, the heat exchange efficiency may be
improved.

Particularly, when the heat exchanger serves as the condenser, the liquid refrigerant

contained in the refrigerant may be collected into the lower portion of the header
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through the discharge hole. Thus, the gaseous refrigerant may be heat-exchanged on

the refrigerant tube to prevent a pressure of the refrigerant from being lost.
Also, when the heat exchanger serves as the evaporator, since the discharge hole is

covered to guide the refrigerant containing the liquid refrigerant into the refrigerant
tube, the heat exchange of the liquid refrigerant may be effectively performed.

Also, the selectively openable cover part may be provided in the header to selectively
open or close the discharge hole according to whether the heat exchanger serves as the
condenser or the evaporator. Thus, the refrigerant channel may be effectively
configured according to the characteristics of the refrigerant to improve the heat
exchange efficiency.

Also, since the cover part is operated by a simple structure, manufacturing costs may
be reduced. Thus, operation reliability of the cover part may be secured.

Brief Description of Drawings

Fig. 1 is a perspective view of a heat exchanger according to a first embodiment.

Fig. 2 is a cross-sectional view taken along line I-I’ of Fig. 1.

Fig. 3 is a cross-sectional view taken along line II-II” of Fig. 1.

Fig. 4 is an enlarged view of a portion A of Fig. 3.

Fig. 5 is a view illustrating a refrigerant flow when the heat exchanger serves as a
condenser.

Fig. 6 is a view illustrating a refrigerant flow when the heat exchanger serves as an
evaporator.

Fig. 7 is a view of a guide device according to a second embodiment.

Fig. 8 is a view illustrating a refrigerant flow when a heat exchanger serves as a
condenser according to a third embodiment.

Fig. 9 is a view illustrating a refrigerant flow when the heat exchanger serves as an
evaporator according to the third embodiment.

Fig. 10 is a view of a guide device according to a fourth embodiment.

Fig. 11 is a view of a heat exchanger according to a related art.

Mode for the Invention

Reference will now be made in detail to the embodiments of the present disclosure,
examples of which are illustrated in the accompanying drawings. The invention may,
however, be embodied in many different forms and should not be construed as being
limited to the embodiments set forth herein; rather, that alternate embodiments
included in other retrogressive inventions or falling within the spirit and scope of the
present disclosure will fully convey the concept of the invention to those skilled in the
art.

Fig. 1 is a perspective view of a heat exchanger according to a first embodiment. Fig.
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2 is a cross-sectional view taken along line I-I” of Fig. 1. Fig. 3 is a cross-sectional
view taken along line II-II" of Fig. 1.

Referring to Figs. 1 to 3, a heat exchanger 10 according to a first embodiment
includes headers 50 and 60 extending vertically by a predetermined length, a plurality
of flat tubes 20 coupled to the headers 50 and 60 to extend horizontally, thereby
serving as a refrigerant tube, and a plurality of heatsink fins 30 arranged at a prede-
termined distance between the headers 50 and 60 and through which the flat tubes 20
pass. Each of the headers 50 and 60 may be called a "vertical type header” in that each
of the headers 50 and 60 extends in a vertical direction.

In detail, the headers 50 and 60 include a first header 50 including first and second
entrance parts 51 and 52 through which a refrigerant is introduced into or discharged
from the heat exchanger 10 and a second header 60 spaced from the first header 50. An
end of one side of each of plurality of flat tubes 20 may be coupled to the first header
50, and an end of the other side may be coupled to the second header 60.

A flow space of the refrigerant is defined within the first and second headers 50 and
60. The refrigerant within the first or second header 50 or 60 may be introduced into
the flat tubes 20, and the refrigerant flowing into the flat tubes 20 may be switched in
flow direction within the first or second header 50 or 60.

For example, the refrigerant flowing in a left direction through the flat tubes 20 may
be switched in flow direction within the first header to flow in a right direction. Also,
the refrigerant flowing in a right direction through the flat tubes 20 may be switched in
flow direction within the second header 60 to flow in a left direction (see Figs. 5 and
6). Thus, the first or second header 50 or 60 may be called a “return header”.

The first entrance part 51 may be disposed on a lower portion of the first header 50,
and the second entrance part 55 may be disposed on an upper portion of the first header
50.

For example, when the heat exchanger 10 serves as an evaporator, the refrigerant
may be introduced through the first entrance part 51. Then, the refrigerant may be
circulated into the flat tubes 20 to flow in a direction opposite to the gravity.
Thereafter, the refrigerant may be discharged through the second entrance part 55. That
is, the refrigerant may flow upward from the first entrance part 51 toward the second
entrance part 55.

On the other hand, when the heat exchanger 10 serves as a condenser, the refrigerant
may be introduced through the second entrance part 55. Then, the refrigerant may be
circulated into the flat tubes 20 to flow in a gravity direction. Thereafter, the refrigerant
may be discharged through the first entrance part 51. That is, the refrigerant may flow
downward from the second entrance part 55 toward the first entrance part 51.

When the heat exchanger 10 serves as the evaporator, the refrigerant introduced into
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the first entrance part 51 may be a liquid refrigerant or a two-phase refrigerant having a
low dryness degree. Also, the refrigerant discharged through the second entrance part
55 may be a gaseous refrigerant or a two-phase refrigerant having a high dryness
degree. Thus, since the refrigerant may be increased in density and specific volume
while passing through the heat exchanger 10, the number of flat tubes 20 through
which the refrigerant passes may be increased, or a flow volume of the flat tubes may
be gradually increased (see Fig. 3).

The flat tubes 20 may be provided in plurality between the first header 50 and the
second header 60. The plurality of flat tubes 20 may be spaced apart from each other in
a horizontal direction.

Each of the flat tubes 20 includes a tube body 21 defining an outer appearance
thereof and a partition rib 22 for defining a plurality of micro channels 25 within the
tube body 10. The refrigerant introduced into the flat tubes 20 may be uniformly dis-
tributed into the plurality of micro channels to flow. Also, the heatsink fin 30 has
through holes 32 through which the plurality of flat tubes pass.

A guide device 100 for guiding a flow of the refrigerant is provided within the first or
second header 50 or 60. The guide device 100 may be disposed to partition an inner
space of the first or second header 50 or 60 into upper and lower portions.

The guide device 100 may guide the refrigerant so that the refrigerant flow into the
first header 50, the flat tubes 20, and the second header 60 in a zigzag shape. A channel
of the refrigerant flowing along the flat tubes 20 may be provided as a meander line
having an S shape by the guide device 100. Since the channel of the refrigerant flowing
along the flat tubes 20 is provided as the meander line, a contact area and time between
the refrigerant and air may be increased to improve heat exchange efficiency.

The guide device 100 may be provided in plurality. The plurality of guide devices
100 may be spaced apart from each other in a length direction of the headers 50 and
60. Thus, an inner space of the first or second header 50 or 60 may be partitioned into a
plurality of flow spaces by the plurality of guide devices 100. A structure of the guide
device 100 will be described below with reference to the accompanying drawings.

Fig. 4 is an enlarged view of a portion A of Fig. 3.

Referring to Fig. 4, the guide device 100 according to the first embodiment includes
a support part 110 disposed to pass through the inner space of the header 60 and cover
parts 121 and 125 movably disposed on one side of the support part 110.

In detail, the header 60 includes a first coupling part 60a coupled to the flat tube 20
and a second coupling part 60b disposed on a side surface facing the first coupling part
60a.

The support part 110 extends from the first coupling part 60a toward the second
coupling part 60b. That is, the support part 110 may have one end coupled to the first
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coupling part 60a and the other end coupled to the second coupling part 60b.

The support part 110 has a discharge hole 115 defined by cutting at least one portion
thereof. The discharge hole 115 may be understood as a part through which a liquid re-
frigerant contained in the refrigerant passes downward while the refrigerant flow into a
side of the support part 110.

The support part 110 includes the cover parts 121 and 125 for selectively opening or
closing the discharge hole 115 and a fixing part 130 for movably fixing the cover parts
121 and 125 on a side thereof. The cover parts 121 and 125 may be disposed to contact
an upper or lower portion of the support part 110.

Each of the cover parts 121 and 125 may have one end fixed to the fixing part 130
and the other movable end. Thus, the one end may be called a “fixed end”, and the
other end may be called a “free end”.

The cover part 121 and 125 include a first cover member 121 and a second cover
member 125 which have thermal expansion coefficients different from each other. The
first cover member 121 is coupled to an upper portion of the second cover member
125. Also, the first cover member 121 may be deformed in one direction according to a
surrounding temperature. Here, the one direction may be a direction in which the cover
member having a relatively high thermal expansion coefficient is deformed toward the
cover member having a relatively low thermal expansion coefficient.

For example, the first cover member 121 may have a thermal expansion coefficient
greater than that of the second cover member 125. Also, when the surrounding tem-
perature of the cover members 121 and 125 is greater than a set temperature, the first
cover member 121 may be deformed toward the second cover member 125.

Thus, the free end may be moved downward with respect to a center of the fixed end.
As aresult, it may be understood that the cover members 121 and 125 are rotated
downward using the fixed end as a rotation center. When the cover members 121 and
125 are rotated, the discharge hole 115 may be opened.

When the discharge hole 115 is opened, the liquid refrigerant of the refrigerant
flowing toward an upper side of the guide device 110 may be flow downward by its
self-weight. Also, the gaseous refrigerant may flow toward the flat tubes 20.

On the other hand, when the surrounding temperature of the cover parts 121 and 125
is less than the set temperature, each of the cover parts 121 and 125 returns to its
original position, i.e., contacts one side of the support part 110. When each of the cover
parts 121 and 125 is restored, the cover parts 121 and 125 cover the discharge hole
115.

When the discharge hole 115 is covered, the refrigerant flowing toward the upper
side of the guide device 110 may flow toward the flat tubes 20.

Hereinafter, when the heat exchanger serves as the condenser or evaporator, an effect
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of the guide device 100 and a flow of the refrigerant will be described with reference to
the accompanying drawings.

Fig. 5 is a view illustrating a refrigerant flow when the heat exchanger serves as a
condenser. Fig. 6 is a view illustrating a refrigerant flow when the heat exchanger
Serves as an evaporator.

Referring to Fig. 5, the heat exchanger 10 may serve as the condenser. For example,
the heat exchanger 10 may introduce the gaseous refrigerant compressed by a
compressor (not shown) and discharges the liquid refrigerant.

In detail, the refrigerant is introduced into the heat exchanger 10 through the second
entrance part 55. The refrigerant introduced into the heat exchanger 10 is heat-
exchanged with an external fluid while the refrigerant passes through the flat tubes 20.
The heatsink fin 30 may assist the heat-exchanging between the refrigerant and the
external fluid.

While the refrigerant is heat-exchanged, at least one portion of the gaseous re-
frigerant may be phase-changed into a liquid refrigerant. Thus, the refrigerant may
have a two-phase state. Also, as a path of the refrigerant circulating the flat tube 20 is
increased, a ratio of the liquid refrigerant to the refrigerant is increased. Thus, the re-
frigerant may have a two-phase state having a low dryness degree.

When the refrigerant having the two-phase state passes through the flat tubes 20,
frictional resistance between the flat tubes and the refrigerant may be increased. Thus,
heat transfer performance may be deteriorated. Also, since the liquid refrigerant of the
refrigerant flowing into the flat tubes 20 is a refrigerant which is condensed already.
Thus, it may be unnecessary to heat-exchange the refrigerant.

Thus, in the current embodiment, the liquid refrigerant of the refrigerant flowing into
the flat tubes 20 may be separated and then collected into lower portions of the headers
50 and 60. Thus, the gaseous refrigerant may be heat-exchanged on the flat tubes 20.

In detail, the cover parts 121 and 125 of the guide device 100 may be opened. The
cover parts 121 and 125 may be deformed at a temperature greater than the set tem-
perature to open the discharge hole 115. Here, the set temperature may be set to one
value or a value having a predetermined range with a temperature range less than a re-
frigerant temperature during the condensing process, i.e., a condensation temperature
(e.g., about 30°C to about 50°C).

That is, when the surrounding temperature of the cover parts 121 and 125 is greater
than the set temperature by the condensed refrigerant flowing into the headers 50 and
60, the cover parts 121 and 125 may be deformed and rotated downward. Here, the
first cover member 121 having a relatively high thermal expansion coefficient may be
bent in a direction of the second cover member 125.

In summary, as shown in Fig. 5, the plurality of cover parts 121 and 125 disposed
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within the first and second headers 50 and 60 may be opened. Thus, the liquid re-
frigerant of the refrigerant flowing into one side of the cover parts 121 and 125 may
pass through the discharge hole 115 to flow downward (a dotted arrow).

Thus, the gaseous refrigerant may be heat-exchanged on the flat tubes 20. Thus,
pressure drop occurring while the two-phase refrigerant flows into the flat tubes 20
may be prevented.

Also, the liquid refrigerant generated while the gaseous refrigerant is circulated into
the flat tubes 20 may be discharged downward through the next discharge hole 115
with respect to the flow path of the refrigerant. As a result, the liquid refrigerant
discharged through the plurality of discharge holes 115 may be collected into the lower
portions of the headers 50 and 60.

Thus, the liquid refrigerant does not pass through the flat tubes 20, but is collected
into lower ends of the headers 50 and 60. Thus, the collected refrigerant may be
discharged to the outside of the heat exchanger 10 through the first entrance part 51.

Referring to Fig. 6, the heat exchanger 10 may serve as the evaporator. For example,
the heat exchanger 10 may introduce the liquid refrigerant decompressed in an
expansion device (not shown) or the two-phase refrigerant having a low dryness degree
to evaporate the introduced refrigerant, thereby discharging a gaseous refrigerant.

In detail, the refrigerant may be introduced into the heat exchanger 10 through the
first entrance part 51. The refrigerant introduced into the heat exchanger 10 is heat-
exchanged with an external fluid while passing through the flat tubes, thereby being
evaporated. Also, while the refrigerant is heat-exchanged, at least one portion of the
liquid refrigerant is phase-changed into a gaseous refrigerant.

Also, the cover parts 121 and 125 of the guide device 100 may be covered. The cover
parts 121 and 125 may be restored at a temperature less that the set temperature to
cover the discharge hole 115. In general, a temperature, i.e., an evaporation tem-
perature of the refrigerant while the refrigerant is evaporated may be less (e.g., about
10°C) than the condensation temperate. Also, the cover parts 121 and 125 may be
restored within a range of the evaporation temperature.

In summary, the set temperature may be set to an adequate value so that the cover
parts 121 and 125 are selectively deformed according to the flow of the condensed re-
frigerant or the evaporated refrigerant. Here, the range may be changed according to a
kind of refrigerant. For example, the set temperature may be decided within a range of
about 20°C to about 25°C.

When the evaporated refrigerant flows into the headers 50 and 60, the cover parts
121 and 125 may be restored (rotated upward) to cover the discharge hole 115. Thus,
the support part 110 and the cover parts 121 and 125 may be disposed to vertically
partition the inner spaces of the headers 50 and 60.
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As shown in Fig. 6, when the refrigerant reaches one side of the guide device 100,
the refrigerant does not pass through the discharge hole 115. As a result, the refrigerant
may be guided by the support part 110 and the cover parts 121 and 125 to flow into the
flat tubes 20 (a solid arrow).

As described above, when the heat exchanger 10 serves as the evaporator so that the
liquid refrigerant is phase-changed into a gaseous refrigerant while passing through the
flat tubes 20, it may prevent the liquid refrigerant from being discharged downward to
improve the heat transfer performance.

Hereinafter, a second embodiment will be described. This embodiment is the same as
the first embodiment except for a structure of a guide device. Thus, the same part as
the first embodiment will be denoted by the description and reference numeral of the
first embodiment.

Fig. 7 is a view of a guide device according to a second embodiment.

Referring to Fig. 7, a guide device 200 according to the second embodiment includes
a support part 210 coupled to the insides of the headers 50 and 60 and having a
discharge hole 215, a cover part 220 movably disposed on the support part 210 to se-
lectively open or close the discharge hole 215, and an elastic member 240 for
providing a restoring force into the cover part 220.

The cover part 220 is rotatably coupled to a lower portion of the support part 210 by
a hinge part 230. In detail, the cover part 220 has one end coupled to the support part
210 through the hinge part 230 and the other end which is movable to serve as a free
end.

When the cover part 220 is rotated downward by a predetermined pressure, the
discharge hole 215 is opened, and the elastic member 240 is extended. On the other
hand, when the predetermined pressure is released, the cover part 220 may be rotated
upward by a restoring force of the elastic member 240 to cover the discharge hole 215.

The predetermined pressure may be understood as a flow force (a force due to a mass
flow) of the liquid refrigerant of the refrigerant flowing into an upper side of the cover
part 220. Also, an elastic modulus of the elastic member 240 may be determined within
a range in which the elastic member 240 may be extended by the force due to the mass
flow. A top surface of the cover part 220 may be understood as a “pressed surface”
pressed by the refrigerant.

For example, when the heat exchanger 10 serves as the condenser, the gaseous re-
frigerant introduced through the second entrance part 55 is heat-exchanged while being
moved downward toward the first entrance part 51. When the liquid refrigerant
generated through the heat exchange reaches an upper side of the guide device 200, the
liquid refrigerant presses the cover part 220 downward by its self-weight.

Thus, the cover part 220 overcomes the elastic force of the elastic member 240 and is
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rotated downward to open the discharge hole 215. Also, the liquid refrigerant is
collected into lower portions of the headers 50 and 60 through the discharge hole 215.

On the other hand, when the heat exchanger serves as an evaporator, the refrigerant
introduced through the first entrance part 51 is heat-exchanged while flowing upward
toward the second entrance part 55. Also, the cover part 220 is rotated upward by a
mass flow of the refrigerant flowing upward to cover the discharge hole 215. Here, a
restoring force may be applied to the elastic member 240 and thus be compressed.

As described above, when the heat exchanger 10 serves as an evaporator, the
discharge hole 215 may be covered to prevent the liquid refrigerant from being
discharged downward. Thus, the liquid refrigerant may be heat-exchanged while
flowing into the flat tube 20, and thus be easily phase-changed into a gaseous re-
frigerant.

Fig. 8 is a view illustrating a refrigerant flow when a heat exchanger serves as a
condenser according to a third embodiment. Fig. 9 is a view illustrating a refrigerant
flow when the heat exchanger serves as an evaporator according to the third em-
bodiment.

Referring to Figs. 8 and 9, a refrigerator 10 according to a third embodiment includes
a plurality of guide devices disposed within headers 50 and 60 to guide a flow of a re-
frigerant.

The guide devices include a support part having a discharge hole and a cover part
rotatably coupled to one side of the support part. An overall structure and operation of
each of the guide devices are similar to that according to the first embodiment (see Fig.
4), and thus their detailed descriptions will be omitted.

However, in the current embodiment, two kinds of cover parts having different char-
acteristics when a condensed refrigerant or an evaporated refrigerant flows.

In detail, one guide device of the plurality of guide devices includes a first cover part
321, and the other guide device includes a second cover part 325. The first cover part
321 and the second cover part 325 may be alternately disposed from upper portion of
the headers 50 and 60 up to lower portions.

Each of the first cover part 321 and the second cover part 325 may include the first
cover part 121 and the second cover part 125 of Fig. 4. In detail, in the first cover part
321 and the second cover part 325, the second cover member 125 may be coupled to a
lower portion of the first cover member 121 having a relatively high thermal expansion
coefficient.

When a condensed refrigerant flows, the first cover part 321 may cover a discharge
hole. Also, when an evaporated refrigerant flows, the first cover part 321 may open the
discharge hole. On the other hand, when the condensed refrigerant flows, the second

cover part 325 may open the discharge hole. Also, when the evaporated refrigerant
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flows, the second cover part 325 may cover the discharge hole.

For these operations, the first cover part 321 may be coupled to an upper side of the
discharge hole, and the second cover part 325 may be coupled to a lower side of the
discharge hole.

A flow of a refrigerant when the heat exchanger 10 serves as a condenser will be
described with reference to Fig. 8.

A gaseous refrigerant is introduced into the heat exchanger 10 through a second
entrance part 55 to flow downward toward a first entrance part 51. Here, the refrigerant
may flow in a zigzag shape by circulating a first header 50, a flat tube 20, and a second
header 60.

Also, the first cover part 321 may cover the discharge hole by a temperature of the
condensed refrigerant. Also, the second cover part 325 may open the discharge hole by
the temperature of the condensed refrigerant.

When the refrigerant reaches the first cover part 321 while flowing into the headers
50 and 60, the refrigerant may be guided into the flat tube 20 by the first cover part 321
and the support part. On the other hand, when the refrigerant reaches the second cover
part 325, the refrigerant may flow downward through the opened discharge hole. Thus,
the refrigerant reaching a lower portion of the first header 50 may be discharged to the
outside of the heat exchanger 10 through the first entrance part 51.

Also, as shown in Fig. 8, the liquid refrigerant may be discharged through the opened
second cover part 325 disposed in the lower portions of the headers 50 and 60 (a dotted
arrow). The discharged liquid refrigerant may flow into the first entrance part 51 and
then be discharged to the outside of the heat exchanger 10.

When the heat exchanger 10 serves as an evaporator, as shown in Fig. 9, a liquid or
two-phase refrigerant may be introduced into the heat exchanger 10 through the first
entrance part 51 to flow upward toward the second entrance part 55. Here, the re-
frigerant may flow in a zigzag shape by circulating the first header 50, the flat tube 20,
and the second header 60.

Also, the first cover part 321 may open the discharge hole by a temperature of the
evaporated refrigerant. Also, the second cover part 325 may cover the discharge hole
by the temperature of the evaporated refrigerant.

When the refrigerant reaches the first cover part 321 while flowing into the headers
50 and 60, the refrigerant flows upward through the opened discharge hole. On the
other hand, when the refrigerant reaches the second cover part 325, the refrigerant is
guided into the flat tube 20 by the first cover part 325 and the support part. For this re-
frigerant flow, the refrigerant reaching to an upper portion of the first header 50 may
be discharged to the outside of the heat exchanger 10 through the second entrance part
55.
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As described above, when the heat exchanger 10 serves as the condenser or
evaporator and is switched in flow direction to flow upward or downward, portions of
the plurality of cover parts may be opened so that the refrigerant passes through the
guide device. Also, the remaining cover parts may allow the refrigerant to be guided by
the guide device to flow into the flat tube 20. Thus, the refrigerant channel may be ef-
fectively configured. Thus, condensation efficiency and evaporation efficiency of the

refrigerant using the heat exchanger 10 may be improved.
Fig. 10 is a view of a guide device according to a fourth embodiment. Comparing

this embodiment to the forgoing embodiments, the fourth embodiment is different from
the forgoing embodiments in a structure of a guide device. Thus, different points will
be mainly described.

Referring to Fig. 10, headers 50 and 60 according to a fourth embodiment include a
guide device 400 for guiding a refrigerant flow. The guide device 400 includes a
support part 410 coupled to the inside of the first or second header 50 or 60 to define a
discharge hole 415, a cover part 440 rotatably coupled to the support part 410, and a
driving part 430 providing a driving force into the cover part 440. The cover part 440
may be disposed on an upper or lower side of the discharge hole 415.

The driving part 430 is disposed on a side of the support part 410. Also, the cover
part 440 has one end connected to the driving part 430 and the other end which is
movable to serve as a free end. When the driving part 430 is operated, the cover part
440 selectively opens or closes the discharge hole 415.

For example, when the heat exchanger 10 serves as a condenser, a refrigerant flows
downward from a second entrance part 55 toward a first entrance part 51. Also, the
cover part 440 may be rotated by the driving part 430 to open the discharge hole 415.
Thus, a liquid refrigerant may be discharged downward through the opened discharge
hole 415.

On the other hand, when the heat exchanger serves an evaporator, a refrigerant may
flow upward from the first entrance part 51 toward the second entrance part 55. Also,
the cover part 440 may cover the discharge hole 415 by the driving part 430. The re-
frigerant flow may be guided into the flat tube 20 from the headers 50 and 60 by the
support part 410 and the cover part 440.

The driving part 430 may selectively rotate the cover part 440 according to a cooling
or heating mode of an air conditioner. When the air conditioner is operated in the
cooling mode, the heat exchanger 10 may serve as an evaporator. On the other hand,
when the air conditioner is operated in the heating mode, the heat exchanger may serve

as a condenser.

Industrial Applicability
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[110] According to the embodiments, since the guide device is provided within the header
to guide the refrigerant flow, the heat exchange efficiency may be improved. However,

industrial applicability may be significantly high.



14

WO 2013/162222 PCT/KR2013/003362

Claims

[Claim 1] A heat exchanger comprising:
a plurality of refrigerant tubes in which a refrigerant flows;
a heatsink fin coupled to the plurality of refrigerant tubes to heat-
exchange the refrigerant with a fluid;
a header disposed on at least one side of the plurality of refrigerant
tubes to define a flow space of the refrigerant; and
a guide device disposed in the header to partition the flow space, the
guide device guiding the refrigerant from the header to the refrigerant
tubes,
wherein the guide device comprises a movable cover part.

[Claim 2] The heat exchanger according to claim 1, wherein the guide device
further comprises a support part coupled to the inside of the header to
define a discharge hole through which the refrigerant flows.

[Claim 3] The heat exchanger according to claim 2, wherein the support part
extends from one surface of the header toward the other surface to
cross an inner space of the header.

[Claim 4] The heat exchanger according to claim 2, wherein the cover part is
disposed on one side of the discharge hole to selectively cover the
discharge hole.

[Claim 5] The heat exchanger according to claim 1, wherein the header comprises
first and second headers which are respectively coupled to one side and
the other side of the refrigerant tubes, and
the cover part is provided in plurality, and the plurality of cover parts
are spaced apart from each other in a length direction of the first or
second header.

[Claim 6] The heat exchanger according to claim 5, wherein the first header
comprises a plurality of entrance parts through which the refrigerant is
introduced or discharged according to whether the heat exchanger
serves as a condenser or an evaporator.

[Claim 7] The heat exchanger according to claim 6, wherein the plurality of
entrance parts comprise:

a first entrance part through which the refrigerant is introduced when
the heat exchanger serves as the evaporator and through which the re-
frigerant is discharged when the heat exchanger serves as the
condenser; and

a second entrance part through which the refrigerant is discharged
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[Claim 14]

[Claim 15]
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when the heat exchanger serves as the evaporator and through which
the refrigerant is introduced when the heat exchanger serves as the
condenser.

The heat exchanger according to claim 2, wherein the cover part
comprises first and second cover members having thermal expansion
coefficients different from each other, and

the first and second cover members are selectively bent according to a
temperature.

The heat exchanger according to claim 8, wherein the guide device is
provided in plurality,

wherein one guide device of the plurality of guide devices comprises
one cover part coupled to an upper portion of the support part, and

the other guide device of the plurality of guide devices comprises the
other cover part coupled to a lower portion of the support part.

The heat exchanger according to claim 9, wherein the one cover part
and the other cover part are alternately disposed along a length
direction of the header.

The heat exchanger according to claim 9, wherein, when the heat
exchanger serves as a condenser, the one cover part is covered, and the
other cover part is opened, and

when the heat exchanger serves as an evaporator, the one cover part is
opened, and the other cover part is covered.

The heat exchanger according to claim 2, wherein the guide device
further comprises an elastic member providing a restoring force into the
cover part.

The heat exchanger according to claim 12, wherein a top surface of the
cover part is a pressed surface pressed by a flow of the refrigerant, and
when the pressed surface is pressed, the cover part is rotated
downward.

The heat exchanger according to claim 2, wherein the guide device
further comprises a driving part providing a driving force into the cover
part.

The heat exchanger according to claim 2, wherein, when the heat
exchanger serves as a condenser, the cover part opens the discharge
hole to guide a liquid refrigerant of the refrigerant so that the liquid re-
frigerant flows downward, and

when the heat exchanger serves as an evaporator, the cover part covers

the discharge hole.
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A heat exchanger comprising:

a plurality of refrigerant tubes in which a refrigerant flows;

a heatsink fin coupled to the plurality of refrigerant tubes to heat-
exchange the refrigerant with a fluid;

a header disposed on each of both sides of the plurality of refrigerant
tubes to extend vertical; and

a cover part disposed within the header to selectively open a refrigerant
flow space of the header,

wherein the cover part comprises a plurality of cover members having
thermal expansion coefficients different from each other.

The heat exchanger according to claim 16, further comprising a support
part supporting the cover part, the support part having a discharge hole
through which a liquid refrigerant is discharged downward.

The heat exchanger according to claim 17, wherein the plurality of
cover members comprise:

a first cover member disposed on a lower side of the discharge hole, the
first cover member having a set thermal expansion coefficient; and

a second cover member coupled to a lower portion of the first cover
member, the second cover member having a thermal expansion co-
efficient less than that of the first cover member.

The heat exchanger according to claim 16, further comprising an elastic
member providing a restoring force into the cover part,

wherein the elastic member is coupled to the cover part and the support
part.

The heat exchanger according to claim 16, wherein the support part is
provided in plurality, and the plurality of support parts are vertically
spaced apart from each other,

wherein the cover parts are disposed on an upper portion of one support
part of the plurality of support parts and a lower portion of the other
support part.
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