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(54) HEAT PIPE HEAT EXCHANGER

(57) According to the present invention, there is pro-
vided a heat pipe heat exchanger of the present invention
including a high temperature portion formed with a high
temperature chamber through which a high temperature
fluid flows in and out; a low temperature portion formed
with a low temperature chamber through which a low
temperature fluid flows in and out; a separation plate in-
stalled between the high temperature portion and the low
temperature portion to partition the high temperature por-
tion and the low temperature portion; and a plurality of
heat exchange units installed to pass through the sepa-
ration plate and transferring heat from the high temper-
ature portion to the low temperature portion for heat ex-
change, in which the separating plate includes a pair of
first separation portions spaced apart from each other, a
plurality of second separation portions disposed between
the pair of first separation plates, and a pair of guide rails
that slidably support both ends of the first and second
separation portions, and are spaced apart from each oth-
er, and the plurality of heat exchange portions are insert-
ed and fixed between the first separation portion and the
second separation portion, and between the second sep-
aration portions adjacent to each other.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a heat pipe heat
exchanger, and more particularly, to a heat pipe heat
exchanger for exchanging heat between a high temper-
ature portion and a low temperature portion using a heat
pipe.

BACKGROUND

[0002] In general, a heat exchanger is a device for ex-
changing heat by directly or indirectly contacting two flu-
ids having different temperatures. such a heat exchanger
is classified into various types according to an energy
transfer method between the two fluids.
[0003] Among various types of heat exchangers, there
are a plate type heat exchanger, a radiation fin tube heat
exchanger, and a tube heat exchanger as a method for
exchanging only energy by separating heat exchange
fluids so as not to mix them.
[0004] In particular, in the case of the radiation fin tube
heat exchanger (hereinafter referred to as a ’heat pipe
heat exchanger’) using a heat pipe, it is possible to trans-
fer heat from the high temperature portion to the low tem-
perature portion without requiring additional power, and
since it is easy to clean against contamination, the heat
pipe heat exchanger is used in various types of heat
transfer devices.
[0005] FIG 1 shows an example of a conventional heat
pipe heat exchanger 1. As shown, when heat is ex-
changed using the heat pipe heat exchanger 1, a high
temperature gas HT is flowed into a high temperature
chamber 4a of a high temperature portion 4 to heat a
heat pipe 2, and then discharged to the outside. In addi-
tion, a low temperature fluid LT passing through a low
temperature chamber 3a of a low temperature portion 3
installed above the high temperature portion 4 exchang-
es heat with the heat pipe 2 and is then discharged to
the outside of the low temperature chamber 3a.
[0006] Here, in order to prevent the high temperature
gas HT flowed into the high temperature chamber 4a and
the low temperature fluid LT flowed into the low temper-
ature chamber 3a from mixing with each other, a sepa-
ration plate 5 is installed between the high temperature
portion 4 and the low temperature portion 3.
[0007] In the conventional heat pipe heat exchanger 1
as described above, as shown in FIG 2, a coupling portion
2b is formed in the middle of the heat pipe 2 and is
screwed to the separation plate 5.
[0008] Meanwhile, the heat pipe 2 couples heat radi-
ation fins 2a to expand a heat exchange area.
[0009] However, in order to couple the heat pipe 2 and
the separation plate 5, the heat pipe 2 has to be inserted
into the separation plate 5 from the high temperature part
4 side to the low temperature part 3 side or from the low
temperature part 3 side to the high temperature part 4

side. For this reason, the heat radiation fins 2a cannot
be coupled to a portion of the heat pipe 2 which is inserted
and the heat radiation fins 2a can be coupled to only a
portion thereof which is not inserted.
[0010] Therefore, in the conventional heat pipe heat
exchanger 1, because of the assembly of the heat pipe
2, the heat radiation fins 2a for expanding the heat ex-
change area can be formed on only one selected side of
the low temperature portion side and the high tempera-
ture portion side, and consequently, there is a problem
that the heat exchange efficiency is reduced.
[0011] As prior art for the present invention, Korean
Patent Laid-Open Publication No. 10-2016-0138720 (ti-
tle of the invention: modular heat exchanger) can be ex-
emplified.

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0012] The present invention has been created to solve
the above problems, and an object of the present inven-
tion is to provide a heat pipe heat exchanger implemented
to improve heat exchange performance by coupling heat
radiation fins for expanding a heat exchange area of a
heat pipe to both sides of a high temperature portion and
a low temperature portion.

TECHNICAL SOLUTION

[0013] A heat pipe heat exchanger of the present in-
vention includes a high temperature portion formed with
a high temperature chamber through which a high tem-
perature fluid flows in and out; a low temperature portion
formed with a low temperature chamber through which
a low temperature fluid flows in and out; a separation
plate installed between the high temperature portion and
the low temperature portion to partition the high temper-
ature portion and the low temperature portion; and a plu-
rality of heat exchange units installed to pass through the
separation plate and transferring heat from the high tem-
perature portion to the low temperature portion for heat
exchange, in which the separating plate includes a pair
of first separation portions spaced apart from each other,
a plurality of second separation portions disposed be-
tween the pair of first separation plates, and a pair of
guide rails that slidably support both ends of the first and
second separation portions, and are spaced apart from
each other, and the plurality of heat exchange portions
are inserted and fixed between the first separation portion
and the second separation portion, and between the sec-
ond separation portions adjacent to each other.
[0014] The heat exchange unit may include a heat
pipe, a high temperature radiation fin disposed in the high
temperature portion and coupled to an outer circumfer-
ential surface of the heat pipe to expand a heat exchange
area, and a low temperature radiation fin disposed in the
low temperature portion and coupled to the outer circum-
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ferential surface of the heat pipe to expand a heat ex-
change area.
[0015] The pair of first separation portions may be
formed with a plurality of semicircular first insertion
grooves into which the heat pipes are inserted, the plu-
rality of second separation portions may be formed with
a plurality of semicircular second insertion grooves into
which the heat pipes are inserted, side by side on both
sides in a width direction, and the heat pipe may be in-
serted and fixed between the first insertion groove and
the second insertion groove, and between the second
insertion grooves adjacent to each other. Here, it is pref-
erable that the second insertion grooves are disposed to
be staggered from each other rather than side by side
along the width direction.
[0016] In the heat pipe, a portion exposed between the
high temperature radiation fin and the low temperature
radiation fin may be inserted and fixed between the first
insertion groove and the second insertion groove, and
between the second insertion grooves adjacent to each
other.
[0017] On the other hand, in the guide rail, a guide
groove may be formed for guiding ends of the first sep-
aration portion and the second separation portion to slide.
In addition, the first separation portion may include a first
plate in which the plurality of first insertion grooves are
formed, and a pair of first slide portions respectively pro-
truding from both ends of the first plate and slidably in-
stalled in the guide groove. Here, the first slide portion
and the guide rail may be coupled by bolt.
[0018] In addition, the second separation portion may
include a second plate on which the plurality of second
insertion grooves are formed, and a pair of second slide
portions respectively protruding from both ends of the
second plate and slidably installed in the guide groove.
Here, the second slide portion and the guide rail may be
coupled by bolt.
[0019] The heat pipe heat exchanger of the present
invention described above may further include a plurality
of sealing members interposed between the first and sec-
ond separation portions, and the heat exchange unit to
maintain airtightness between the low temperature por-
tion and the high temperature portion, in which in the first
and second separation portions, sealing grooves into
which the sealing member is inserted may be respective-
ly formed on an insertion surface of the heat exchange
unit. Here, the sealing member may be a line O-ring.

ADVANTAGEOUS EFFECTS

[0020] According to the heat pipe heat exchanger of
the present invention, since the first and second separa-
tion portions that can be separated and coupled to each
other in order to separate the high temperature portion
and the low temperature portion, even if the heat radiation
fins for expanding the heat exchange area are coupled
to both the high temperature portion and the low temper-
ature portion of the heat pipe, the separation plate and

the heat pipe can be easily coupled. In this way, the heat
exchange efficiency can be improved by expanding the
heat exchange area to both the high temperature portion
and the low temperature portion of the heat pipe.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

FIG 1 is a view showing an example of a conventional
heat pipe heat exchanger,
FIG 2 is a perspective view of a heat pipe applied to
FIG 1,
FIG 3 is a perspective view of coupling of a heat pipe
heat exchanger according to an example of the
present invention,
FIG 4 is a plan view of FIG 3,
FIG 5 is a perspective view showing a heat exchange
unit shown in FIG 3,
FIG 6 is a perspective view showing a first separation
portion of a separation plate shown in FIG 3,
FIG 7 is a perspective view showing a second sep-
aration portion of the separation plate shown in FIG 3
FIG 8 is a perspective view showing a guide rail of
the separation plate shown in FIG 3, and
FIGS. 9 to 13 are perspective views sequentially ex-
plaining for an assembling process of the heat ex-
change unit and the separation plate in the heat pipe
heat exchanger shown in FIG 3.

BEST MODE FOR INVENTION

[0022] Although the present invention has been de-
scribed with reference to the examples shown in the
drawings, this is only exemplary, and those skilled in the
art will understand that various modifications and equiv-
alent other examples are possible therefrom. Therefore,
the true technical scope of protection of the present in-
vention has to be determined by the technical spirit of
the appended claims.
[0023] Hereinafter, a heat pipe heat exchanger accord-
ing to an example of the present invention will be de-
scribed in detail with reference to the accompanying
drawings.
[0024] FIG 3 is a perspective view of coupling of a heat
pipe heat exchanger according to an example of the
present invention, and FIG 4 is a plan view of FIG 3.
[0025] Referring to the drawings, a heat pipe heat ex-
changer 1000 of the present invention includes a high
temperature portion H, a low temperature portion L, a
separation plate 1100, and a heat exchange portion
1200.
[0026] A high temperature chamber HR is formed in
the high temperature portion H, and a high temperature
fluid HT such as hot gas flows in and out of the high
temperature chamber HR.
[0027] A low temperature chamber LR is formed in the
low temperature portion L, and a low temperature fluid
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LT such as water flows in and out of the low temperature
chamber LR.
[0028] The separation plate 1100 is installed between
the high temperature portion H and the low temperature
portion L to separate and partition the high temperature
portion H and the low temperature portion L.
[0029] The heat exchange portion 1200 transfers heat
from the high temperature portion H to the low tempera-
ture portion L. FIG 5 is a perspective view showing such
a heat exchange unit 1200.
[0030] As shown, the heat exchange unit 1200 in-
cludes a heat pipe 1210, high temperature radiation fins
1230 disposed in the high temperature portion H, and
low temperature radiation fins 1220 disposed in the low
temperature portion L.
[0031] The heat pipe 1210 is generally made by vac-
uuming an inside of a metal pipe and adding a small
amount of refrigerant. The refrigerant (typically water) is
determined according to a temperature to be used, and
the refrigerant. a metal (usually copper) that does not
react with the refrigerant is selected according to the re-
frigerant to make the pipe. When the temperature differ-
ence between a heating portion and a cooling portion at
both ends of the heat pipe 1210 occurs, the refrigerant
in the heat pipe 1210 convects both ends of the heat pipe
1210 while holding the heat, thereby transferring heat.
[0032] The high temperature radiation fins 1230 and
the low temperature radiation fins 1220 are coupled to
an outer circumferential surface of the heat pipe 1210 to
expand a heat exchange area. Here, the high tempera-
ture radiation fins 1230 and the low temperature radiation
fins 1220 may be made into an annular shape as shown,
but this is exemplary and does not limit the shape thereof.
[0033] Hereinafter, the separation plate 1100 partition-
ing the high temperature portion H and the low temper-
ature portion L will be described in detail with reference
to the drawings, and an assembling process of the sep-
aration plate 1100 and the heat exchange portion 1200
will be described.
[0034] FIG 6 is a perspective view showing a first sep-
aration portion 1110 of the separation plate 1100 shown
in FIG 3, FIG 7 is a perspective view showing a second
separation portion 1120 of the separation plate 1100
shown in FIG 3, and FIG 8 is a perspective view showing
a guide rail 1130 of the separation plate 1100 shown in
FIG 3. In addition, FIGS. 9 to 13 are perspective views
sequentially explaining for the assembling process of the
heat exchange unit 1200 and the separation plate 1100
in the heat pipe heat exchanger 1000 shown in FIG 3.
[0035] Referring to the drawings, the separation plate
1100 includes a pair of first separation portions 1110, a
plurality of second separation portions 1120, and a pair
of guide rails 1130.
[0036] The pair of first separation plates 1110 are
spaced apart from each other. Each of the first separation
plates 1110 may include a first plate 1111 on which a
plurality of first insertion grooves 1111a are formed, and
a pair of first slide portions 1112 protruding from both

ends of the first plate 1111, respectively. Here, the first
insertion grooves 1111a have a semicircular shape and
one side of the heat pipe 1210 is inserted thereto.
[0037] The plurality of second separation plates 1120
are disposed between the pair of first separation plates
1110 spaced apart from each other. In addition, each of
the second separation plates 1120 may include a second
plate 1121 having a plurality of second insertion grooves
1121a formed thereon, and a pair of second slide portions
1121a protruding from both ends of the second plate
1121, respectively. Here, the second insertion grooves
1121a have a semicircular shape and the other side of
the heat pipe 1210 is inserted thereto. In addition, these
second insertion grooves 1121a are formed side by side
on both sides in a width direction.
[0038] The pair of guide rails 1130 are spaced apart
from each other to slidably support both ends of the first
and second separation plates 1110 and 1120. To this
end, guide grooves 1130a are formed to slidably guide
both ends of the first and second separation plates 1110
and 1120. That is, the first slide portion 1112 of the first
separation portion 1110 and the second slide portion
1122 of the second separation portion 1120 slide along
the guide groove 1130a.
[0039] In the structure of the separation plate 1100 as
described above, the heat exchange unit 1200 is inserted
and fixed between the first insertion groove 1111a and
the second insertion groove 1121a, and between the sec-
ond insertion grooves 1121a adjacent to each other.
More specifically, an exposed portion of the heat pipe
1210 is inserted and fixed between the high temperature
radiation fin 1230 and the low temperature radiation fin
1220 in the heat exchange unit 1200.
[0040] In order to form grooves or holes for inserting
and fixing the heat pipe 1210, the first insertion groove
1111a and the second insertion groove 1121a have to
be formed at positions corresponding to each other. In
addition, it is preferable that the second insertion grooves
1121a are not parallel to each other in the width direction,
but are staggered from each other. Accordingly, the heat
exchange unit 1200 is evenly distributed throughout the
high temperature chamber HR and the low temperature
chamber LR, so that overall heat exchange efficiency
can be improved.
[0041] Meanwhile, in order to maintain airtightness be-
tween the low temperature portion L and the high tem-
perature portion H, a sealing member 1300 may be in-
tervened between the first separation portion 1110, the
second separation portion 1120, and the heat exchange
unit 1200. To this end, in the first separation portion 1110
and the second separation portion 1120, sealing grooves
1111b and 1121b into which the sealing members 1300
are inserted may be respectively formed on an insertion
surface of the heat exchange unit 1200. A line O-ring
may be used as the sealing member 1300, but its struc-
ture or material is not limited.
[0042] Hereinafter, the assembling process of the heat
exchange unit 1200 and the separation plate 1100 in the
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heat pipe heat exchanger 1000 according to the present
invention will be sequentially described with reference to
FIGS. 9 to 13.
[0043] First, as shown in FIG 9, the first separation
portion 1110 is fixedly installed to the pair of guide rails
1130. To this end, the first slide portion 1112 of the first
separation portion 1110 is slid along the guide groove
1130a of the guide rail 1130. Then, the first slide portion
1112 and the guide rail 1130 are fixed. As shown, the
first slide portion 1112 and the guide rail 1130 may be
fixed by bolt coupling, but this is exemplary and may be
fixed through other fastening methods.
[0044] When the first separation portion 1110 is fixed,
the sealing member 1300 such as a line O-ring is inserted
into the sealing groove 1111b of the first separation por-
tion 1110.
[0045] Next, as shown in FIG 10, one side surface of
a portion of the heat pipe 1210 exposed between the high
temperature radiation fin 1230 and the low temperature
radiation fin 1220 is inserted into the first insertion groove
1111a of the first separation portion 1110.
[0046] Next, the second slide portion 1122 of the sec-
ond separation portion 1120 in which the sealing member
1300 is inserted into the sealing groove 1121b is slid into
the guide groove 1130a of the guide rail 1130. Accord-
ingly, the other surface of the heat pipe 1210, one side
of which is inserted into the first insertion groove 1111a
of the first separation portion 1110, is inserted into the
second insertion groove 1121a formed on one side of
the second separation portion 1120.
[0047] When the heat pipe 1210 is inserted between
the first insertion groove 1111a and the second insertion
groove 1121a, the second slide portion 1122 and the
guide rail 1130 are fixed. Here, as shown in FIG 11, the
second slide portion 1122 and the guide rail 1130 may
be fixed by bolt coupling, but the fixing method is not
limited.
[0048] Next, as shown in FIG 12, the sealing member
1300 is inserted into the sealing groove 1121b of the
second separation portion 1120. Then, one side of other
heat pipes 1210 is inserted into the second insertion
groove 1121a formed on the other side of the second
separation portion 1120.
[0049] Next, the second slide portion 1122 of the sec-
ond separation portion 1120 in which the sealing member
1300 is inserted into the sealing groove 1121b is slid into
the guide groove 1130a of the guide rail 1130. Accord-
ingly, the other side of the heat pipe 1210 inserted into
the second insertion groove 1121a of the second sepa-
ration portion 1120 adjacent to one side thereof is insert-
ed. In a state where the heat pipes 1210 are inserted into
the second insertion grooves 1121a of the adjacent sec-
ond separation plates 1120 as described above, they are
fixed to the guide rails 1130 using bolts or the like.
[0050] After repeating the assembling process of the
heat exchange unit 1200 and the second separation por-
tion 1120 as described above, and finally assembling the
first separation portion 1110, the assembly of the sepa-

ration plate 1200 and the heat exchange unit 1200 is
completed.
[0051] As described above, according to the heat pipe
heat exchanger 1000 of the present invention, since the
first and second separation portions 1110 and 1120 that
can be separated and coupled to each other in order to
separate the high temperature portion H and the low tem-
perature portion L, even if the heat radiation fins 1220
and 1230 for expanding the heat exchange area are cou-
pled to both the high temperature portion H and the low
temperature portion L of the heat pipe 1210, the separa-
tion plate 1100 and the heat pipe 1210 can be easily
coupled. In this way, the heat exchange efficiency can
be improved by expanding the heat exchange area to
both the high temperature portion and the low tempera-
ture portion of the heat pipe 1210.

Claims

1. A heat pipe heat exchanger comprising:

a high temperature portion formed with a high
temperature chamber through which a high tem-
perature fluid flows in and out;
a low temperature portion formed with a low tem-
perature chamber through which a low temper-
ature fluid flows in and out;
a separation plate installed between the high
temperature portion and the low temperature
portion to partition the high temperature portion
and the low temperature portion; and
a plurality of heat exchange units installed to
pass through the separation plate and transfer-
ring heat from the high temperature portion to
the low temperature portion for heat exchange,
wherein the separating plate includes
a pair of first separation portions spaced apart
from each other,
a plurality of second separation portions dis-
posed between the pair of first separation plates,
and
a pair of guide rails that slidably support both
ends of the first and second separation portions,
and are spaced apart from each other, and
the plurality of heat exchange portions are in-
serted and fixed between the first separation
portion and the second separation portion, and
between the second separation portions adja-
cent to each other.

2. The heat pipe heat exchanger of claim 1, wherein
the heat exchange unit includes

a heat pipe,
a high temperature radiation fin disposed in the
high temperature portion and coupled to an out-
er circumferential surface of the heat pipe to ex-
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pand a heat exchange area, and
a low temperature radiation fin disposed in the
low temperature portion and coupled to the outer
circumferential surface of the heat pipe to ex-
pand a heat exchange area.

3. The heat pipe heat exchanger of claim 2, wherein
the pair of first separation portions are formed with
a plurality of semicircular first insertion grooves into
which the heat pipes are inserted,

the plurality of second separation portions are
formed with a plurality of semicircular second
insertion grooves into which the heat pipes are
inserted, side by side on both sides in a width
direction, and
the heat pipe is inserted and fixed between the
first insertion groove and the second insertion
groove, and between the second insertion
grooves adjacent to each other.

4. The heat pipe heat exchanger of claim 3, wherein
the second insertion grooves are disposed to be
staggered from each other rather than side by side
along the width direction.

5. The heat pipe heat exchanger of claim 3, wherein in
the heat pipe,
a portion exposed between the high temperature ra-
diation fin and the low temperature radiation fin is
inserted and fixed between the first insertion groove
and the second insertion groove, and between the
second insertion grooves adjacent to each other.

6. The heat pipe heat exchanger of claim 3, wherein in
the guide rail,
a guide groove is formed for guiding ends of the first
separation portion and the second separation por-
tion to slide.

7. The heat pipe heat exchanger claim 6, wherein the
first separation portion includes

a first plate in which the plurality of first insertion
grooves are formed, and
a pair of first slide portions respectively protrud-
ing from both ends of the first plate and slidably
installed in the guide groove.

8. The heat pipe heat exchanger of claim 7, wherein
the first slide portion and the guide rail are coupled
by bolt.

9. The heat pipe heat exchanger of claim 6, wherein
the second separation portion includes

a second plate on which the plurality of second
insertion grooves are formed, and

a pair of second slide portions respectively pro-
truding from both ends of the second plate and
slidably installed in the guide groove.

10. The heat pipe heat exchanger of claim 9, wherein
the second slide portion and the guide rail are cou-
pled by bolt.

11. The heat pipe heat exchanger of any one of claims
1 to 10, further comprising:

a plurality of sealing members interposed be-
tween the first and second separation portions,
and the heat exchange unit to maintain airtight-
ness between the low temperature portion and
the high temperature portion,
wherein in the first and second separation por-
tions, sealing grooves into which the sealing
member is inserted are respectively formed on
an insertion surface of the heat exchange unit.

12. The heat pipe heat exchanger of claim 11, wherein
the sealing member is a line O-ring.
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