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(54) HEAT EXCHANGER HAVING CIRCULATION GUIDE

(57) The present invention relates to a heat exchang-
er having a circulation guide and, more particularly, to a
heat exchanger having a circulation guide, which induces
circulation to prevent water exchanging heat with com-
bustion gas at a high temperature from stagnating. In
particular, the present invention relates to a heat ex-

changer having a circulation guide, which includes a spi-
ral guide disposed on the side of a discharge port to force
water to be introduced to a discharge side and a
plate-shaped guide disposed on the side of an inlet port
to force water to be supplied to the discharge side.
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Description

[Invention Title]

HEAT EXCHANGER HAVING CIRCULATION GUIDE

[Technical Field]

[0001] The present invention relates to a heat ex-
changer having a circulation guide and, more particularly,
to a heat exchanger having a circulation guide, which
induces circulation to prevent water exchanging heat with
a combustion gas at a high temperature from stagnating.
[0002] In particular, the present invention relates to a
heat exchanger having a circulation guide, which in-
cludes a spiral guide disposed on the side of a discharge
port to force water to be introduced to a discharge side
and a plate-shaped guide disposed on the side of an inlet
port to force water to be supplied to the discharge side.

[Background Art]

[0003] In general, a boiler used in a home, an office, a
factory, and various types of public buildings, includes a
burner for supplying a heat source (flames and a com-
bustion gas at a high temperature) and a heat exchanger
that performs heat-exchanging between the heat source
supplied by the burner and water.
[0004] For example, a boiler disclosed in Korean Pat-
ent Laid-open Publication No. 2013-0085090, as illus-
trated in FIGS. 1 and 2, includes a combustion device
150 having a blower fan 152 and a fuel suction port 153
in addition to a burner 151, and a heat exchanger installed
below the combustion device 150.
[0005] The heat exchanger includes a boiler casing
110, a water tank 120, a top end plate 121, a bottom end
plate 122, and a combustion pipe 130. In this case, water
supplied via a direct water supply pipe 112a passes
through the water tank 120 corresponding to a water
chamber and then is discharged to a discharge pipe
112b.
[0006] Thus, a heat source, such as flames and a com-
bustion gas at a high temperature, is supplied by the burn-
er 151 connected to a fire chamber 111, and the com-
bustion gas heats water while passing through the com-
bustion pipe 130. The combustion gas of which heat is
dissipated due to water, is discharged to the outside via
a discharge portion 140.
[0007] However, in the above-described related art,
while water supplied via the direct water supply pipe 112a
passes through the water tank 120, stagnation, such as
an eddy or a counter current, occurs in a particular portion
of the water tank 120.
[0008] In particular, a wide flow space (a first space
portion) is formed in a lower portion of the top end plate
121 that constitutes the fire chamber 111, whereas a nar-
row flow path (a second space portion) is formed between
sidewalls of the fire chamber 111 and the boiler casing

110, so that severe stagnation occurs in a section in
which water is introduced from the second space portion
to the first space portion.
[0009] Thus, when water is excessively heated in a
local area where stagnation occurs, water-boiling noise
(i.e., boiling noise) occurs, and foreign substances, such
as lime, are generated in the stagnation area and are
attached thereto, heat-exchanging efficiency with the
heat source is lowered, and a wobble phenomenon (i.e.,
6 temperature difference) of temperature of hot water or
heating water being supplied occurs.

[Disclosure]

[Technical Problem]

[0010] The present invention is directed to providing a
heat exchanger having a circulation guide, which induces
circulation to prevent water exchanging heat with a com-
bustion gas at a high temperature from stagnating.

[Technical Solution]

[0011] One aspect of the present invention provides a
heat exchanger having a circulation guide, including: a
heat exchanger body having a water chamber formed
inside thereof; an inlet port, which is connected to a bot-
tom end of the heat exchanger body and through which
water is supplied to the water chamber; a discharge port,
which is connected to a top end of the heat exchanger
body and through which water is discharged from the
water chamber; a top body tube installed at a top end of
an inside of the heat exchanger body and having a fire
chamber formed inside thereof; a bottom end plate in-
stalled at a bottom end of the inside of the heat exchanger
body; and a plurality of combustion pipes, which each
have a top end connected to pass through a floor surface
of the top body tube and a bottom end connected to pass
through the bottom end plate and through which a com-
bustion gas at a high temperature introduced through the
fire chamber is discharged, wherein sidewalls that con-
stitute the top body tube are spaced apart from each other
inwardly from an inner circumferential surface of the heat
exchanger body, and a spiral guide that protrudes along
a spiral shape is installed at inner circumferential surfac-
es of the sidewalls.
[0012] Ends of the spiral guide in a protrusion direction
thereof may be in contact with the inner circumferential
surface of the heat exchanger body.
[0013] The heat exchanger may further include a plate-
shaped guide that is assembled to be passed through by
the combustion pipes inside the heat exchanger body
and closes a part of the water chamber of the heat ex-
changer body to force the flow of water to be changed.
[0014] The plate-shaped guide may include a plurality
of sub-guides, and the plurality of sub-guides may be
installed in the heat exchanger body in a height direction
to be spaced apart from each other.
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[0015] The plurality of sub-guides may include: a cen-
tral side flow guide installed to extend from the center of
the heat exchanger body outwardly by a predetermined
length; and a peripheral side flow guide installed to ex-
tend from the inner circumferential surface of the heat
exchanger body inwardly by a predetermined length.
[0016] The peripheral side flow guide may be installed
above the central side flow guide.

[Advantageous Effects]

[0017] As described above, according to the present
invention, a circulation guide is installed in a water cham-
ber in which water flows, so that water exchanging heat
with a combustion gas at a high temperature can be pre-
vented from stagnating in a local area of a heat exchang-
er.
[0018] In particular, a spiral guide that forces water to
be introduced to a discharge side and a plate-shaped
guide that forces water to be supplied to the discharge
side are provided so that water can be effectively pre-
vented from stagnating.
[0019] Thus, water-boiling noise is prevented from oc-
curring due to water in a stagnation area excessively
heated, or heat-exchanging efficiency is prevented from
being lowered due to foreign substances, such as lime,
generated in the stagnation area, or a temperature dif-
ference is prevented from occurring in hot water or heat-
ing water.

[Description of Drawings]

[0020]

FIG. 1 is a cross-sectional view of a boiler according
to the related art.
FIG. 2 is a perspective view of a heat exchanger of
the boiler according to the related art.
FIG. 3 is a cross-sectional view of a heat exchanger
having a circulation guide according to a first em-
bodiment of the present invention.
FIG. 4 is a perspective view of a spiral guide accord-
ing to the first embodiment of the present invention.
FIG. 5 is a cross-sectional view of a heat exchanger
having a circulation guide according to a second em-
bodiment of the present invention.
FIG. 6 is a plan view of a plate-shaped guide accord-
ing to the second embodiment of the present inven-
tion.

[Modes of the Invention]

[0021] Hereinafter, a heat exchanger having a circula-
tion guide according to exemplary embodiments of the
present invention will be described with the accompany-
ing drawings in detail.
[0022] However, hereinafter, a downward type in
which a burner is installed at an upper side to spout out

flames in a downward direction, will be illustrated, but the
present invention may be applied to an upward type, and
it is obvious that up and down directions can be freely
changed depending on the downward type or the upward
type.
[0023] First, as illustrated in FIG. 3, in a heat exchanger
having a circulation guide according to a first embodiment
of the present invention, a spiral guide 223 is illustrated
as the circulation guide that prevents stagnation of water.
[0024] Meanwhile, the heat exchanger having the cir-
culation guide according to the present invention includes
a heat exchanger body 210 having a water chamber 210a
formed inside thereof, a top body tube 220 installed at a
top end of the heat exchanger body 210 and having a
fire chamber 220a formed inside thereof, a bottom end
plate 230 that closes a bottom end of the heat exchanger
body 210, and a combustion pipe 240 through which a
combustion gas at a high temperature is discharged.
[0025] In particular, the present invention includes the
spiral guide 223 disposed at sidewalls 221 of the top body
tube 220, unlike in the related art, so that a stagnation
phenomenon, such as an eddy or a counter current, is
prevented from occurring locally in the water chamber
210a inside the heat exchanger body 210.
[0026] In more detail, the heat exchanger body 210
has the water chamber 210a that is a space portion in
which water flows, formed inside thereof. The heat ex-
changer body 210 has a cylindrical shape, for example,
and the entire inside thereof is used as the water chamber
210a.
[0027] In addition, an inlet port IN through which the
supply of water occurs, is installed to be connected to
the bottom end of the heat exchanger body 210, and a
discharge port OUT through which water is discharged
from the water chamber 210a, is installed to be connected
to the top end of the heat exchanger body 210.
[0028] Thus, direct water at a low temperature or heat-
ing circulation water is introduced into the water chamber
210a inside the heat exchanger body 210 through the
inlet port IN, and the introduced direct water or heating
circulation water is heated by heat-exchanging and then
is discharged through the discharge port OUT. The water
discharged through the discharge port OUT is used as
hot water or heating water.
[0029] The top body tube 220 is installed at a top end
of an inside of the heat exchanger body 210 and covers
the top end of the opened heat exchanger body 210. To
this end, the top body tube 220 includes cylindrical side-
walls 221 and a floor surface 222 disposed at a lower
portion of the top body tube 220.
[0030] Thus, the fire chamber 220a is provided in an
inside space of the top body tube 220 surrounded by the
sidewalls 221 and the floor surface 222. A burner (see
151 of FIG. 1) is installed at an upper portion of the
opened fire chamber 220a to spout out flames and a com-
bustion gas at a high temperature generated in the burner
in a downward direction.
[0031] In addition, the sidewalls 221 of the top body

3 4 



EP 3 136 014 A1

4

5

10

15

20

25

30

35

40

45

50

55

tube 220 are spaced apart from each other inwardly from
an inner circumferential surface of the heat exchanger
body 210. Thus, water introduced into a space therebe-
tween is discharged to the outside through the discharge
port OUT.
[0032] In addition, the floor surface 222 of the top body
tube 220 serves as a top end plate that closes the upper
portion of the heat exchanger body 210. A plurality of
assembly holes are formed through the floor surface 222
of the top body tube 220 so that a top end of the com-
bustion pipe 240 is inserted into the top body tube 220
through the plurality of assembly holes.
[0033] The bottom end plate 230 is installed at a bottom
end of the inside of the heat exchanger body 210 and
closes the bottom end of the opened heat exchanger
body 210.
[0034] In addition, a plurality of assembly holes are al-
so formed through the bottom end plate 230 so that a
bottom end of the combustion pipe 240 is inserted into
the bottom end plate 230 through the plurality of assem-
bly holes.
[0035] The number of the assembly holes formed in
the bottom end plate 230 is the same as that of the as-
sembly holes formed in the floor surface 222 of a top end
plate, and positions thereof are the same as those of the
assembly holes formed in the floor surface 222 of the top
end plate.
[0036] Thus, the combustion pipe 240 is coupled be-
tween the floor surface 222 of the top body tube 220 and
the bottom end plate 230, which are disposed in parallel
in the vertical direction, so that the combustion gas gen-
erated in the fire chamber 220a passes through the com-
bustion pipe 240 and is discharged to the outside.
[0037] The combustion pipe 240 is used as a path on
which the combustion gas at the high temperature is dis-
charged, and a plurality of combustion pipes 240 are pro-
vided to smoothly discharge the combustion gas spouted
out to the fire chamber 220a, and the plurality of com-
bustion pipes 240 are spaced apart from each other and
increase a heat-exchanging surface area within the water
chamber 210a.
[0038] In this case, top ends of the plurality of combus-
tion pipes 240 are connected to each other to pass
through the floor surface 222 of the top body tube 220,
and bottom ends of the plurality of combustion pipes 240
are connected to each other to pass through the bottom
end plate 230. Thus, the combustion gas at the high tem-
perature introduced via the fire chamber 220a is dis-
charged, and in this procedure, the combustion gas at
the high temperature heat-exchanges with water filled in
the water chamber 210a.
[0039] However, heat-exchanging fins (see 130a of
FIG. 2), as known from FIG. 2, are disposed on inner
circumferential surfaces of the combustion pipes 240 so
as to improve heat-exchanging efficiency between the
combustion gas and water.
[0040] Meanwhile, as known from (a) and (b) of FIG.
4 in more detail, the spiral guide 223 is installed at inner

circumferential surfaces of the sidewalls 221 that consti-
tute the top body tube 220. The spiral guide 223 prevents
water from stagnating in the water chamber 210a inside
the heat exchanger body 210.
[0041] To this end, the spiral guide 223 is formed at
the inner circumferential surfaces of the sidewalls 221 to
have a spiral shape that circles in a height direction. In
this case, the spiral guide 223 protrudes from the side-
walls 221 inwardly by a predetermined length.
[0042] Thus, when water (i.e., direct water or heating
circulation water) introduced through the inlet port IN due
to an operation of a pump flows in an upward direction
and inflow of the water occurs in a narrow flow path
formed between the heat exchanger body 210 and the
sidewalls 221 of the top end plate, the water spirals due
to the spiral guide 223.
[0043] In addition, when the water is discharged
through the discharge port OUT while spiraling due to
the spiral guide 223, flowing water is sucked and drawn
from the lower portion of the top body tube 220 so that
stagnation, such as an eddy or a counter current, does
not occur in the water chamber 210a of the heat exchang-
er body 210.
[0044] In particular, a wide flow space (a first space
portion) is formed in the lower portion of the top body
tube 220 that constitutes the fire chamber 220a, whereas
a narrow flow path (a second space portion) is formed
between the sidewalls 221 of the top body tube 220 and
the heat exchanger body 210. Stagnation of water is pre-
vented even in a point where water flows into the first
space portion from the second space portion.
[0045] Thus, water-boiling noise is prevented from oc-
curring due to water in a stagnation area excessively
heated, or heat-exchanging efficiency is prevented from
being lowered due to foreign substances, such as lime,
generated in the stagnation area, or a temperature dif-
ference is prevented from occurring in hot water or heat-
ing water.
[0046] However, preferably, ends of the spiral guide
223 in a protrusion direction thereof are in contact with
the inner circumferential surface of the heat exchanger
body 210. Thus, water passes through the spiral guide
223, and water spirals with a larger force.
[0047] Hereinafter, a heat exchanger having a circula-
tion guide according to a second embodiment of the
present invention will be described. The heat exchanger
having the circulation guide according to the second em-
bodiment of the present invention is characterized by fur-
ther including a plate-shaped guide in addition to the
above-described spiral guide as the circulation guide for
preventing stagnation of water.
[0048] As illustrated in FIG. 5, the heat exchanger hav-
ing the circulation guide according to the second embod-
iment of the present invention also includes a heat ex-
changer body 210 having a water chamber 210a, a top
body tube 220 having a fire chamber 220a formed inside
thereof, a bottom end plate 230 that closes a bottom end
of the heat exchanger body 210, and a combustion pipe
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240 through which a combustion gas at a high tempera-
ture is discharged.
[0049] In addition, the top body tube 220 includes side-
walls 221 and a floor surface 222, and a spiral guide 223
is installed at the sidewalls 221 of the top body tube 220.
These configurations are the same as those of the first
embodiment of the present invention.
[0050] Thus, direct water or heating circulation water
supplied to the water chamber 210a inside the heat ex-
changer body 210 through an inlet port IN passes through
an inside of the water chamber 210a and is discharged
through a discharge port OUT. During discharge, stag-
nation of water is prevented by the spiral guide 223.
[0051] Furthermore, flames and the combustion gas
spout out via a burner connected to the top body tube
220, and the combustion gas is discharged to the outside
through the combustion pipe 240. Thus, direct water or
heating circulation water supplied to the water chamber
210a heat-exchanges with the flames and the combus-
tion gas and is heated, and heated water is supplied as
hot water or heating water.
[0052] Meanwhile, the heat exchanger having the cir-
culation guide according to the second embodiment of
the present invention further includes a plate-shaped
guide 250, and the plate-shaped guide 250 is assembled
to be passed through by the combustion pipe 240 inside
the heat exchanger body 210 and closes a part of the
water chamber 210a of the heat exchanger body 210 to
force the flow of water to be changed.
[0053] The purpose of forcing the flow of water to be
changed by the plate-shaped guide 250 is, firstly, to pre-
vent stagnation of water from occurring locally in a par-
ticular area of the water chamber 210a, and secondly, to
allow water to be uniformly distributed into the water
chamber 210a to improve heat-exchanging efficiency.
[0054] Thus, one or a plurality of plate-shaped guides
250 capable of achieving at least the two purposes may
be used, and an installation position thereof is also prop-
erly selected according to the shape of the heat exchang-
er body 210.
[0055] However, it is obvious that a plurality of plate-
shaped guides 250 are used rather than one plate-
shaped guide 250 so that the above two purposes will
be more securely satisfied. Thus, the plate-shaped guide
250 includes a plurality of sub-guides 250-1 and 250-2,
and the plurality of sub-guides 250-1 and 250-2 are in-
stalled in the heat exchanger body 210 in a height direc-
tion to be spaced apart from each other.
[0056] In FIG. 5, the plate-shaped guide 250 includes
two sub-guides 250-1 and 250-2. The two sub-guides
250-1 and 250-2 include a central side flow guide 250-1
and a peripheral side flow guide 250-2.
[0057] The central side flow guide 250-1 is installed to
extend from the center of the heat exchanger body 210
outwardly by a predetermined length. Thus, water flows
through an outside periphery of the water chamber 210a
having no central side flow guide 250-1 formed inside
thereof.

[0058] To this end, as shown (a) of FIG. 6, the central
side flow guide 250-1 has a shape of a disc having a
smaller diameter than that of the water chamber 210a,
and a plurality of first assembly holes 250-1a through
which combustion pipes 240 are inserted into and as-
sembled to the central side flow guide 250-1, are formed
in the central side flow guide 250-1. The number and
position of the plurality of first assembly holes 250-1a are
the same as those of the combustion pipes 240 that pass
through the central side flow guide 250-1 among the plu-
rality of combustion pipes 240.
[0059] In addition, the peripheral side flow guide 250-2
is installed to extend from an inner circumferential sur-
face of the heat exchanger body 210 inwardly by a pre-
determined length. Thus, water flows through a central
side 250-2b of the water chamber 210a having no pe-
ripheral side flow guide 250-2 formed inside thereof.
[0060] To this end, as shown in (b) of FIG. 6, the pe-
ripheral side flow guide 250-2 has a shape of a disc hav-
ing the same diameter as that of the water chamber 210a,
and a plurality of second assembly holes 250-2a through
which the combustion pipes 240 are inserted into the
peripheral side flow guide 250-2, are formed in the pe-
riphery of the peripheral side flow guide 250-2. In addi-
tion, a flow hole 250-2b through which water passes, is
formed in the center of the peripheral side flow guide
250-2.
[0061] However, preferably, the above-described pe-
ripheral side flow guide 250-2 is installed above the cen-
tral side flow guide 250-1.
[0062] When water passes through the periphery of
the water chamber 210a due to the central side flow guide
250-1 disposed below the peripheral side flow guide
250-2 and then passes through the center (i.e., the flow
hole) of the peripheral side flow guide 250-2 disposed
above the central side flow guide 250-1, water circulates,
and a direction of water changes into the periphery of the
water chamber 210a. This is because water is naturally
guided to a portion where the spiral guide 223 is installed.
[0063] As described above, the plate-shaped guide
250 causes a change in the flow of water supplied by a
pump so that stagnation of water is prevented from oc-
curring in a local area of the water chamber 210a.
[0064] Furthermore, as water spirals due to the spiral
guide 223 installed at the discharge port OUT, in a state
in which a suction force is applied to water below the
spiral guide 223, the plate-shaped guide 250 installed at
the inlet port IN guides water to the spiral guide 223.
Thus, stagnation of water is further prevented.

[Industrial Applicability]

[0065] While the invention has been shown and de-
scribed with reference to certain exemplary embodi-
ments thereof, it will be understood by those skilled in
the art that various changes in form and details may be
made therein without departing from the spirit and scope
of the invention as defined by the appended claims.
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[0066] Thus, because the above-described embodi-
ments are provided to completely inform those skilled in
the art of the scope of the invention, it will be understood
by those skilled in that art that the embodiments are il-
lustrative in all aspects and nonlimiting, and the present
invention is only defined by the claims.

Claims

1. A heat exchanger having a circulation guide, the heat
exchanger comprising:

a heat exchanger body (210) having a water
chamber (210a) formed inside thereof;
an inlet port (IN), which is connected to a bottom
end of the heat exchanger body (210) and
through which water is supplied to the water
chamber (201a);
a discharge port (OUT), which is connected to
a top end of the heat exchanger body (210) and
through which water is discharged from the wa-
ter chamber (210a);
a top body tube (220) installed at a top end of
an inside of the heat exchanger body (210) and
having a fire chamber (220a) formed inside
thereof;
a bottom end plate (230) installed at a bottom
end of the inside of the heat exchanger body
(210); and
a plurality of combustion pipes (240), which each
have a top end connected to pass through a floor
surface (222) of the top body tube (220) and a
bottom end connected to pass through the bot-
tom end plate (230) and through which a com-
bustion gas at a high temperature introduced
through the fire chamber (220a) is discharged,

wherein sidewalls (221) that constitute the top body
tube (220) are spaced apart from each other inwardly
from an inner circumferential surface of the heat ex-
changer body (210), and a spiral guide (223) that
protrudes along a spiral shape is installed at inner
circumferential surfaces of the sidewalls (221).

2.  The heat exchanger of claim 1, wherein ends of the
spiral guide (223) in a protrusion direction thereof
are in contact with the inner circumferential surface
of the heat exchanger body (210).

3. The heat exchanger of claim 1 or 2, further compris-
ing a plate-shaped guide (250) that is assembled to
be passed through by the combustion pipes (240)
inside the heat exchanger body (210) and closes a
part of the water chamber (210a) of the heat ex-
changer body (210) to force the flow of water to be
changed.

4. The heat exchanger of claim 3, wherein the plate-
shaped guide (250) comprises a plurality of sub-
guides (250-1, 250-2), and the plurality of sub-guides
(250-1, 250-2) are installed in the heat exchanger
body (210) in a height direction to be spaced apart
from each other.

5. The heat exchanger of claim 4, wherein the plurality
of sub-guides (250-1, 250-2) comprise:

a central side flow guide (250-1) installed to ex-
tend from the center of the heat exchanger body
(210) outwardly by a predetermined length; and
a peripheral side flow guide (250-2) installed to
extend from the inner circumferential surface of
the heat exchanger body (210) inwardly by a
predetermined length.

6.  The heat exchanger of claim 5, wherein the periph-
eral side flow guide (250-2) is installed above the
central side flow guide (250-1).
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