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(54) TWISTED PIPE HEAT EXCHANGER

(67)  Atwistedtube heatexchangerincludes atwisted
tube, and a heat insulator. The twisted tube includes a
first pipe having a spiral groove formed on a periphery
of the first pipe and allowing a first fluid to flow through
the first pipe, and a second pipe having a part wound
around the spiral groove on the first pipe and allowing
refrigerant that heats the first fluid to flow through the
second pipe. An area in which the first pipe and the sec-
ond pipe are joined together is defined as a first area,

FIG. 3
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and an area that is located closer to an end side of the
first pipe than is the first area and in which the first pipe
and the second pipe are not joined together is defined
as a second area. The heat insulator is wound around a
certain area including a boundary region between the
first area and the second area, covering peripheries of
the first pipe and the second pipe in the boundary region
and a periphery of the first pipe in the second area.
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Description
Technical Field

[0001] The present invention relates to a twisted tube
heat exchanger including a first pipe, and a second pipe
installed spirally on a periphery of the first pipe.

Background Art

[0002] A heatexchangerhasbeenknown thatincludes
a first pipe, and a second pipe installed on a periphery
of the first pipe and in which a first fluid such as water
flowing through the first pipe is heated by refrigerant flow-
ing through the second pipe (see, for example, Patent
Literature 1). In the heat exchanger described in Patent
Literature 1, the second pipe is placed along a length
direction of the first pipe. In other words, in the heat ex-
changer described in Patent Literature 1, the first pipe
and the second pipe are arranged in parallel. Besides,
in the heat exchanger described in Patent Literature 1,
peripheries of the first pipe and the second pipe are cov-
ered with a resin layer and the second pipe is placed in
close contact with the first pipe. The resin layer covering
the peripheries of the first pipe and the second pipe also
serves as a heat insulator. Also, the resin layer is provid-
ed on the peripheries of the first pipe and the second pipe
by extrusion process.

[0003] Also, as a heat exchanger configured to heat
the first fluid such as water flowing through the first pipe
with refrigerant flowing through the second pipe, a twisted
tube heat exchanger has been proposed. The twisted
tube heat exchanger includes a first pipe with a spiral
groove formed on a periphery and a second pipe wound
around the groove on the first pipe. That is, the second
pipe is installed spirally on the periphery of the first pipe.

Citation List
Patent Literature

[0004] PatentLiterature 1: Japanese Unexamined Pat-
ent Application Publication No. 2004-347178

Summary of Invention
Technical Problem

[0005] In the heat exchanger described in Patent Lit-
erature 1, the resin layer serving as a heat insulator is
formed by extrusion process. Thatis, the heat exchanger
described in Patent Literature 1 is configured such that
the heat insulator is installed on the entire heat exchang-
er. Thus, a configuration in which a heat insulator is in-
stalled in such a way as described in Patent Literature 1
has a problem of increased material costs of the heat
exchanger.

[0006] Also, the twisted tube heat exchanger has a
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complicated shape in which the second pipe is installed
spirally on the periphery of the first pipe. Consequently,
it is practically impossible to form a resin layer on the
peripheries of the twisted tube heat exchanger by extru-
sion process. Thus, the conventional twisted tube heat
exchanger has a problem in that the second pipe is cor-
roded because a heat insulating layer cannot be formed
on the peripheries.

[0007] Specifically, opposite ends of the second pipe
are connected with a pipe used to supply refrigerant to
the second pipe and a pipe through which the refrigerant
flows out of the second pipe, and thus are not wound
around the periphery of the first pipe. Consequently, a
mid-portion of the second pipe is wound around a pe-
riphery of a mid-portion of the first pipe. Then, the part
of the second pipe that is wound around the periphery of
the first pipe is joined to the first pipe by soldering or
another joining method. Hereinafter, an area in which the
first pipe and the second pipe are joined together will be
referred to as a first area while an area that is located
closer to an end side of the first pipe than is the first area
and an area in which the first pipe and the second pipe
are not joined together will be referred to as a second
area.

[0008] In the twisted tube heat exchanger, which is
configured as described above, the first fluid flowing into
the first pipe flows first in the second area. Subsequently,
the first fluid in the first pipe flows into the first area and
is heated by the refrigerant flowing through the second
pipe. That is, the first fluid flowing through a section of
the first pipe that is located in the second area is yet to
be heated by the refrigerant, and thus remains at a low
temperature. Consequently, the section of the first pipe
thatislocated inthe second areais atalowertemperature
than ambient temperature and tends to cause conden-
sation. Also, in the second area, in which the first pipe
and the second pipe are not joined together, a gap is
formed between the first pipe and the second pipe. Con-
sequently, when condensation occurs, in the second ar-
ea in which the gap between the first pipe and the second
pipe is small, that is, in a part of the second area that is
close to a border with the first area, condensed water is
held, bridging between the first pipe and the second pipe.
Here, the refrigerant higher in temperature than the first
fluid flows through the second pipe to heat the first fluid
in the first pipe. That is, the second pipe is higher in tem-
perature than the first pipe. Consequently, when con-
densed water is held, bridging between the first pipe and
the second pipe, the bridging portion acts as a thermogal-
vanic cell, causing corrosion of the second pipe located
on a high temperature side.

[0009] The present invention has been made to solve
the above problem and has an object to provide a twisted
tube heat exchanger that can inhibit corrosion of the sec-
ond pipe and curb increases in material costs.
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Solution to Problem

[0010] A twisted tube heat exchanger according to an
embodiment of the present invention includes a twisted
tube, and a heat insulator. The twisted tube includes a
first pipe having a spiral groove formed on a periphery
of the first pipe and allowing a first fluid to flow through
the first pipe, and a second pipe having a part wound
around the spiral groove on the first pipe and allowing
refrigerant that heats the first fluid to flow through the
second pipe. An area in which the first pipe and the sec-
ond pipe are joined together is defined as a first area,
and an area that is located closer to an end side of the
first pipe than is the first area and in which the first pipe
and the second pipe are not joined together is defined
as a second area. The heat insulator is wound around a
certain area including a boundary region between the
first area and the second area, covering peripheries of
the first pipe and the second pipe in the boundary region
and a periphery of the first pipe in the second area.

Advantageous Effects of Invention

[0011] The twisted tube heat exchanger according to
an embodiment of the present invention can be used as
a configuration in which the first fluid flows from the sec-
ond area to the first area. In the twisted tube heat ex-
changer according to the embodiment of the present in-
vention, the heat insulator is wound, covering the periph-
eries of the first pipe and the second pipe in the boundary
region between the first area and the second area as well
as the periphery of the first pipe in the second area. That
is, in the twisted tube heat exchanger according to the
embodiment of the present invention, the heat insulator
is wound around a portion in which condensed water
bridging between the first pipe and the second pipe acts
as athermogalvanic cell, causing corrosion of the second
pipe. Unlike a heat insulator installation method that uses
an extrusion process, a heat insulator installation method
of winding a heat insulator can easily install the heat in-
sulator even on the twisted tube heat exchanger that has
a complicated shape. Consequently, the twisted tube
heat exchanger according to the embodiment of the
presentinvention caninhibit condensed water from bridg-
ing between the first pipe and the second pipe and inhibit
the bridging portion from acting as a thermogalvanic cell
and causing corrosion of the second pipe. Also, the twist-
ed tube heat exchanger according to the embodiment of
the present invention, only in a part of which the heat
insulator is installed, can curb increases in material costs
of the twisted tube heat exchanger.

Brief Description of Drawings
[0012]

[Fig. 1] Fig. 1 is a perspective view showing a twisted
tube heat exchanger according to an embodiment
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of the present invention.

[Fig. 2] Fig. 2 is an enlarged view of a principal part
showing a vicinity of a heat insulator installation area
of a twisted tube in the twisted tube heat exchanger
according to the embodiment of the present inven-
tion, where a heat insulator is yet to be installed.
[Fig. 3] Fig. 3 is an enlarged view of a principal part
showing a vicinity of the heat insulator installation
area of the twisted tube in the twisted tube heat ex-
changer according to the embodiment of the present
invention, where a heat insulator has been installed.
[Fig. 4] Fig. 4 is a sectional view of the heat insulator
installation area of the twisted tube in the twisted
tube heat exchanger according to the embodiment
of the present invention.

[Fig. 5] Fig. 5 is a diagram showing an example of
the heat insulator wound around the twisted tube of
the twisted tube heat exchanger according to the em-
bodiment of the present invention.

[Fig. 6] Fig. 6 is a diagram showing another example
of the heat insulator wound around the twisted tube
of the twisted tube heat exchanger according to the
embodiment of the present invention.

Description of Embodiments
Embodiment

[0013] Fig. 1is a perspective view showing a twisted
tube heat exchanger according to an embodiment of the
present invention.

[0014] The twisted tube heat exchanger 100 includes
a twisted tube 1. Although details of the twisted tube 1
will be described later, the twisted tube 1 includes a first
pipe 10 through which a first fluid such as water flows
and second pipes 20 through which refrigerant that heats
the first fluid flows, as described later (see Figs. 2 and 3
described later). Also, in the twisted tube heat exchanger
100 according to the present embodiment, a heat insu-
lator 30 is wound around a part of the twisted tube 1.
Note that the twisted tube heat exchanger 100 according
to the present embodiment uses a long twisted tube 1
(long in length). Consequently, in the twisted tube heat
exchanger 100 according to the present embodiment,
the twisted tube 1 is wound into a coil shape having a
plurality of turns. A height of the coil shape portion and
the number of the turns of the coil shape portion can be
determined appropriately depending on a length of the
twisted tube 1.

[0015] The twisted tube heat exchanger 100 is used,
for example, as a water refrigerant heat exchanger for a
heat pump water heater. In this case, water serving as
the firstfluid is heated by the twisted tube heat exchanger
100. Specifically, the water flows into the twisted tube 1
through an inlet-side end portion 11 of the twisted tube
1. More specifically, the water flows into the first pipe 10
through the inlet-side end portion 11 of the first pipe 10
of the twisted tube 1. Then, the water flowing into the first
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pipe 10 is heated to become hot water by the refrigerant
flowing through the second pipes 20, and then flows out
through an outlet-side end portion 12.

[0016] Next, details of the twisted tube 1 according to
the present embodiment will be described.

[0017] Fig. 2 is an enlarged view of a principal part
showing a vicinity of a heat insulator installation area of
the twisted tube in the twisted tube heat exchanger ac-
cording to the embodiment of the present invention,
where a heat insulator is yet to be installed. Fig. 3 is an
enlarged view of a principal part showing a vicinity of the
heat insulator installation area of the twisted tube in the
twisted tube heat exchanger according to the embodi-
ment of the present invention, where a heat insulator has
been installed. Also, Fig. 4 is a sectional view of the heat
insulator installation area of the twisted tube in the twisted
tube heat exchanger according to the embodiment of the
present invention. Note that Fig. 4 is a sectional view
perpendicular to a length direction of the first pipe 10. In
other words, Fig. 4 is a sectional view perpendicular to
a pipe axis direction of the first pipe 10. Also, Fig. 4 is a
sectional view of a location at which the first pipe 10 and
the second pipes 20 are joined together.

[0018] The twisted tube 1 includes the first pipe 10 and
the second pipes 20 installed spirally on a periphery of
the first pipe 10. The first pipe 10 and the second pipes
20 are formed of a material having good thermal conduc-
tivity. According to the present embodiment, the first pipe
10 and the second pipes 20 are formed, for example, of
copper or a copper alloy.

[0019] As described above, the first pipe 10 allows the
first fluid such as water to flow through the first pipe 10.
Spiral grooves 13 are formed on the periphery of the first
pipe 10, allowing the second pipes 20 to be wound around
the spiral grooves 13. Specifically, according to the
present embodiment, spiral ridges 14 and spiral valleys
15 are formed alternately on the periphery of the first pipe
10. The valleys 15 serve as the grooves 13. Note that
plural grooves 13 are formed according to the present
embodiment. More specifically, three grooves 13 are
formed according to the present embodiment. Conse-
quently, as shown in Fig. 4, a cross-sectional shape of
the first pipe 10 having the grooves 13 is triangular. This
is because three sides are formed when the first pipe 10
is formed by twisting a circular pipe to form three grooves
around the first pipe 10. Consequently, when four
grooves 13 are formed on the first pipe 10, a cross-sec-
tional shape of the first pipe 10 having the grooves 13 is
quadrangular.

[0020] As described above, the second pipes 20 allow
the refrigerant that heats the first fluid to flow through the
second pipes 20. The second pipes 20 are wound around
the grooves 13 on the first pipe 10. Note that plural
grooves 13 (more specifically, three grooves 13) are
formed according to the present embodiment as de-
scribed above. Consequently, as many second pipes 20
as grooves are formed are wound around the periphery
of the first pipe 10.
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[0021] Opposite ends of the second pipes 20 are con-
nected with a pipe used to supply the refrigerant to the
second pipes 20 and a pipe through which the refrigerant
flows out of the second pipes 20, and thus are not wound
around the periphery of the first pipe 10. Consequently,
mid-portions of the second pipes 20, that is, parts of the
second pipes 20, are wound around a periphery (that is,
the grooves 13) of a mid-portion of the first pipe 10. Then,
the parts of the second pipes 20 that are wound around
the grooves 13 on the first pipe 10 are joined to the first
pipe 10 by soldering or another joining method.

[0022] Note that, according to the present embodi-
ment, an area in which the first pipe 10 and the second
pipes 20 are joined together is defined as a first area 41.
Also, an area that is located closer to the inlet-side end
portion 11 of the first pipe 10 than is the first area 41 and
in which the first pipe 10 and the second pipes 20 are
not joined together is defined as a second area 42. Also,
aboundary region between the first area 41 and the sec-
ond area 42 is defined as a boundary region 43. That is,
the boundary region 43 is an outermost portion of the
area in which the first pipe 10 and the second pipes 20
are joined together.

[0023] As showninFig. 3,in the twisted tube 1 accord-
ing to the present embodiment, the above-mentioned
heat insulator 30 is installed in a certain area including
the boundary region 43. Specifically, the heat insulator
30 is wound, covering peripheries of the first pipe 10 and
the second pipes 20 in the boundary region 43 and the
periphery of the first pipe 10 in the second area 42. Note
that length of the heat insulator 30 (specifically, axial
length of the twisted tube 1) is not particularly limited, but
when ease of winding operation, cost of the heatinsulator
30, length of an area in which condensation of the twisted
tube 1 is expected, and similar other factors are taken
into consideration, an appropriate length of the heat in-
sulator 30 is approximately 20 cm from the boundary re-
gion 43 toward the second area 42. Also, preferably the
heat insulator 30 is formed of a material from which com-
ponents tending to corrode the first pipe 10 or the second
pipes 20 are less liable to leach out, for example, of pol-
yethylene foam resin.

[0024] The heat insulator 30 is fixed by being stuck to
the twisted tube 1 by adhesive, with the adhesive being
applied, for example, to an entire area on one side of the
heat insulator 30. When the heat insulator 30 is fixed in
this way, regarding the adhesive to be used, it is advis-
able to avoid adhesives from which any component (hy-
drochloric acid, sulfuric acid, acetic acid, or another sim-
ilar acid) tending to corrode the first pipe 10 or the second
pipes 20 leaches out, and, for example, an acrylic adhe-
sive is desirable.

[0025] Fig. 5 is a diagram showing an example of the
heat insulator wound around the twisted tube of the twist-
ed tube heat exchanger according to the embodiment of
the present invention. Also, Fig. 6 is a diagram showing
another example of the heat insulator wound around the
twisted tube ofthe twisted tube heatexchanger according
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to the embodiment of the present invention.

[0026] Before being wound around the twisted tube 1,
the heat insulator 30 has, for example, a rectangular
shape and has as many holes 31 as second pipes 20 are
formed. The holes 31 are holes through which the second
pipes 20 are inserted. The holes 31 have a diameter, for
example, substantially equal to an outside diameter of
the second pipes 20. Note that locations of the holes 31
are not particularly limited, but the holes 31 are formed
at an approximate center location in a short-side direc-
tion. Also, preferably a length L2 of a short side of the
heat insulator 30 is dimensioned such that almost the
entire peripheries of the first pipe 10 and the second pipes
20 in the boundary region 43 can be covered (see Fig.
4). Also, according to the present embodiment, as shown
in Fig. 3, an end of the heat insulator 30 in a longitudinal
direction is placed in the vicinity of a boundary region 43.
Consequently, when the area of approximately 20 cm
from the boundary region 43 toward the second area 42
is covered by the heat insulator 30, preferably a length
L1 of the long side of the heat insulator 30 is also approx-
imately 20 cm. Note that, when a part of the first area 41
closer to the boundary region 43 is also covered by the
heat insulator 30, it is advisable to extend the length L1
of the heat insulator 30 by a length over which of the part
of the first area 41 is covered.

[0027] Also, acutis made in the heat insulator 30, run-
ning from each hole 31 to an end of the heat insulator
30. When the second pipes 20 are inserted into the holes
31, by inserting the second pipes 20 from the end of the
heat insulator 30 through the cuts 32, the second pipes
20 can be inserted easily into the holes 31. Note that a
formation direction of the cuts 32 is not particularly limit-
ed. The cuts 32 may be made toward a long side as
shown in Fig. 5 or the cut 32 may be made toward a short
side as shown in Fig. 6.

[0028] Next, an operation of heating the firstfluid in the
twisted tube heat exchanger 100 according to the present
embodiment will be described.

[0029] The firstfluid flows into the first pipe 10 through
the inlet-side end portion 11 of the first pipe 10 of the
twisted tube 1. The first fluid flows in the first pipe 10 from
the second area 42 toward the first area 41. Then, while
flowing through the first area 41, the first fluid is heated
by the refrigerant flowing through the second pipes 20.
The heated first fluid flows out of the twisted tube heat
exchanger 100 through the outlet-side end portion 12 of
the first pipe 10.

[0030] Here, the first fluid flowing through a section of
the first pipe 10 that is located in the second area 42 is
yet to be heated by the refrigerant, and is the coldest of
the firstfluid in the first pipe 10. Consequently, the section
of the first pipe that is located in the second area is at a
lower temperature than ambient temperature, creating
an environment liable to cause condensation. Conse-
quently, when the twisted tube heat exchanger 100 is not
provided with a heat insulator 30, the section of the first
pipe that is located in the second area may cause con-
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densation.

[0031] The second area 42 is an area in which the first
pipe 10 and the second pipes 20 are not joined together,
and a gap 2 is formed between the first pipe 10 and the
second pipes 20 (see Fig. 2). Consequently, when the
section of the first pipe that is located in the second area
causes condensation, in a part of the second area 42
that is close to the boundary region 43 in which the gap
2 is small, condensed water is held, acting as a bridge.
Here, the refrigerant higher in temperature than the first
fluid flows through the second pipes 20 to heat the first
fluid in the first pipe 10. That is, the second pipes 20 are
higher in temperature than the first pipe 10. Consequent-
ly, when condensed water is held, bridging between the
first pipe 10 and the second pipes 20, the bridging portion
acts as a thermogalvanic cell, causing corrosion of the
second pipes 20 located on a high temperature side.
[0032] However, in the twisted tube heat exchanger
100 according to the present embodiment, the heat in-
sulator 30 is wound around a certain area including the
boundary region 43. That is, in the twisted tube heat ex-
changer 100, the heat insulator 30 is wound around the
part in which the condensed water bridging between the
first pipe 10 and the second pipes 20 would cause cor-
rosion of the second pipes 20 by acting as a thermogal-
vanic cell. Consequently, the twisted tube heat exchang-
er 100 according to the present embodiment can inhibit
the certain area including the boundary region 43 from
cooling ambient air, that is, inhibit the certain area includ-
ing the boundary region 43 from causing condensation.
Thus, the twisted tube heat exchanger 100 according to
the present embodiment can inhibit corrosion of the sec-
ond pipes 20.

[0033] Note that, as described above, in the twisted
tube heat exchanger 100 according to the present em-
bodiment, the twisted tube 1 is wound into a coil shape
having a plurality of turns. Consequently, when the twist-
ed tube heat exchanger 100 is not provided the heat in-
sulator 30, condensed water is likely to bridge between
the section of the first pipe 10 thatis located in the second
area 42 and a section of the twisted tube 1 thatis located
above this section. When condensed water acts as a
bridge in this way, the bridging portion acts as a ther-
mogalvanic cell, causing corrosion of the second pipe 20
located on the high temperature side. However, as shown
in Figs. 1 and 3, in the twisted tube heat exchanger 100
according to the present embodiment, the heat insulator
30 is placed between the area in which the heat insulator
30 is wound and the section of the twisted tube 1 that is
located above this area. Thus, the twisted tube heat ex-
changer 100 according to the present embodiment can
inhibit corrosion of the second pipes 20 inthe firstarea41.
[0034] As described above, the twisted tube heat ex-
changer 100 according to the present embodiment in-
cludes the twisted tube 1, the twisted tube 1 including
the first pipe 10 having spiral grooves 13 formed on a
periphery of the first pipe 10 and allowing a first fluid to
flow through the first pipe 10, and the second pipes 20
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having a part wound around the grooves 13 on the first
pipe 10 and allowing refrigerant that heats the first fluid
to flow through the second pipes 20. Also, the twisted
tube heat exchanger 100 according to the present em-
bodiment includes the heat insulator 30 wound around a
certain area including the boundary region 43 between
the first area 41 and the second area 42, covering the
peripheries of the first pipe 10 and the second pipes 20
in the boundary region 43 and the periphery of the first
pipe 10 in the second area 42.

[0035] Inthe twisted tube heat exchanger 100 accord-
ing to the present embodiment, the heat insulator 30 is
wound around the part in which the condensed water
bridging between the first pipe 10 and the second pipes
20 would cause corrosion of the second pipes 20 by act-
ing as a thermogalvanic cell. Unlike a heat insulator in-
stallation method that uses an extrusion process, a heat
insulator installation method of winding the heat insulator
30 can easily install the heat insulator 30 even on the
twisted tube heat exchanger 100 that has a complicated
shape. Consequently, the twisted tube heat exchanger
100 according to the present embodiment can inhibit con-
densed water from bridging between the first pipe 10 and
the second pipes 20 and inhibit the bridging portion from
acting as a thermogalvanic cell and causing corrosion of
the second pipes 20. Also, the twisted tube heat exchang-
er 100 according to the present embodiment, only in a
part of which the heat insulator 30 is installed, can curb
increases in material costs of the twisted tube heat ex-
changer 100.

[0036] Note that the heat insulator 30 is formed, for
example, of polyethylene foam resin. This is because
polyethylene foam resin is material from which compo-
nents tending to corrode the first pipe 10 or the second
pipes 20 are less liable to leach out.

[0037] Also, the holes 31 through which the second
pipes 20 are inserted and cuts 32 running from the holes
31 to an end of the heat insulator 30 are made in the heat
insulator 30, for example. When the second pipes 20 are
inserted into the holes 31, by inserting the second pipes
20 from the end of the heat insulator 30 through the cuts
32, the second pipes 20 can be inserted easily into the
holes 31. That is, the heat insulator 30 can be installed
more easily.

[0038] Also, when the twisted tube 1 is wound into a
coil shape having a plurality of turns, the heat insulator
30 is placed between the certain area (around which the
heat insulator 30 is wound) and a section of the twisted
tube 1 that is located above the certain area. Corrosion
of the second pipes 20 can also be inhibited in the section
of the twisted tube 1 that is located above the certain
area (around which the heat insulator 30 is wound).

Reference Signs List
[0039]

1 twisted tube 2 gap 10 first pipe 11 inlet-side end
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portion12 outlet-side end portion 13 groove 14 ridge
15 valley 20 second pipe 30 heat insulator 31 hole
32 cut 41 first area 42 second area 43 boundary re-
gion 100 twisted tube heat exchanger

Claims

1.

A twisted tube heat exchanger comprising:

a twisted tube; and
a heat insulator,
the twisted tube including

afirst pipe having a spiral groove formed on
a periphery of the first pipe and allowing a
first fluid to flow through the first pipe, and
a second pipe having a part wound around
the spiral groove on the first pipe and allow-
ing refrigerant that heats the firstfluid to flow
through the second pipe,

an area in which the first pipe and the second
pipe are joined together being defined as a first
area,

an area that is located closer to an end side of
the first pipe than is the first area and in which
the first pipe and the second pipe are not joined
together being defined as a second area,

the heat insulator being wound around a certain
area including a boundary region between the
first area and the second area, covering periph-
eries of the first pipe and the second pipe in the
boundary region and a periphery of the first pipe
in the second area.

The twisted tube heat exchanger of claim 1, wherein
the heatinsulator is formed of polyethylene foamres-
in.

The twisted tube heat exchanger of claim 1 or 2,
wherein a hole through which the second pipe is in-
serted and a cut running from the hole to an end of
the heat insulator are made in the heat insulator.

The twisted tube heat exchanger of any one of claims
1 to 3, wherein

the twisted tube is wound into a coil shape having a
plurality of turns, and

the heatinsulator is placed between the certain area
and a section of the twisted tube that is located above
the certain area.

The twisted tube heat exchanger of any one of claims
1 to 4, wherein the first fluid flows from the second
area toward the first area.
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