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(54) BOILER HAVING CHECK VALVE INTEGRATED WITH WATER PIPE LINE

(57) The objective of the present invention is to pro-
vide a boiler having a check valve integrated with a water
pipe line, the boiler being capable of simplifying and min-
iaturizing the structure of a water pipe. The present in-
vention comprises: a three-way valve for changing a
heating water passage in order to supply heating water,
heated in a main heat exchanger, to a place to be heated
or to selectively supply the same to a heat exchanger for
hot water supply; a bypass pipe connecting the three-way
valve, and a heating water return pipe connecting the
place to be heated and the main heat exchanger; and a
check valve provided at a bypass pipe line so as to allow
fluid to flow in only one direction from the three-way valve
toward the heating water return pipe when a heating pipe
connected to the place to be heated or a heating pipe
connected to the heat exchanger for hot water supply is
closed such that overpressure is generated, wherein the
three-way valve, the bypass pipe and the check valve
are provided in an integrated form in the same water pipe
module.
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Description

Technical Field

[0001] The present disclosure relates to a boiler having a check valve integrated with a water pipe line, and more
particularly, to a boiler having a check valve integrated with a water pipe line, which is capable of simplifying and
miniaturizing a structure of a water pipe by integrally forming a bypass structure of heating water inside a water pipe
module, wherein the bypass structure of heating water is able to prevent water pressure inside a heating pipe from rising
exceeding a predetermined level.

Background Art

[0002] Generally, a boiler is a device which heats heating water by combustion heat of a burner, supplies the heated
heating water to a place to be heated for the purpose of heating, and performs heat exchange between the heated
heating water and direct water to supply warm water.
[0003] A conventional typical boiler is configured to include a main heat exchanger configured to heat heating water
by combustion heat of a burner, a circulating pump installed at a passage of heating water and configured to forcibly
circulate the heating water, a three-way valve configured to change the passage of heating water and selectively supply
the heating water, which is heated in the main heat exchanger, to a place to be heated and a hot water heat exchanger,
the hot water heat exchanger configured to supply warm water through heat exchange between the heating water heated
in the main heat exchanger and direct water, and an expansion tank configured to collect and store the heating water
returning via the place to be heated and the heating water circulating via the hot water heat exchanger.
[0004] When a user arbitrarily blocks a heating pipe or foreign materials are accumulated inside the heating pipe to
cause an occlusion of the heating pipe while the boiler, which is configured as described above, is set and operated in
a heating mode or a warm water mode, overpressure exceeding allowable pressure is generated inside the heating pipe
such that damage to components of the boiler, which includes the circulating pump and the like, occurs. A configuration
for preventing the generation of overpressure inside the heating pipe is disclosed in Korean Patent Application Publication
No. 1998-016052, wherein the configuration is such that a bypass hole is formed at one lateral part of a discharge pipe
between two up and down opening and closing holes which are configured inside the discharge pipe of a bidirectional
circulating pump, and a bypass pipe is connected between the bypass hole and a heating water return pipe.
[0005] With such a configuration, there is an advantage in which overpressure may be prevented from being generated
inside the heating pipe, whereas, there are disadvantages in which, since the bypass pipe connecting the bidirectional
circulating pump to the heating water return pipe is configured with a usually open structure through the bypass hole, a
portion of the heating water, which is heated in the heating mode and the warm water mode, leaks to the heating water
return pipe through the bypass pipe and thus heat exchange efficiency may be degraded, and further manufacturing
costs may be increased due to employment of the bidirectional circulating pump that is high-priced.
[0006] Meanwhile, the hot water heat exchanger may be classified into a fin-tube type heat exchanger configured in
a form in which a plurality of tubes are inserted into a tank, and a plate-type heat exchanger which is configured such
that a plurality plates are stacked and heating water and direct water alternately flow at every layer inside the stacked
plates, thereby performing heat exchange between the heating water and the direct water. The plate-type heat exchanger
of these heat exchangers has an advantage capable of being assembled in a simplified manner and increasing productivity
by reducing the number of components and a volume compared to those of the fin-tube type heat exchanger.
[0007] A general structure of such a plate-type heat exchanger in which the plurality of plates is stacked is disclosed
in Korean Registered Patent No. 10-1151754 and Korean Patent Application Publication No. 10-2003-0071249.
[0008] A conventional typical plate-type heat exchanger according to the related art has a configuration for increasing
heat exchange efficiency, and thus it is configured such that a heating water inlet and a heating water outlet are respectively
formed at a lower one side of a plate and an upper another side thereof and a direct water inlet and a warm water outlet
are respectively formed at a lower another side of the plate and an upper one side thereof, thereby enabling heating
water and direct water to flow as a counter flow and to perform heat exchange with each other. However, since the
conventional plate-type heat exchanger is configured such that a water pipe in which heating water flows and a water
pipe in which direct water and/or warm water flow(s) are respectively formed at diagonal positions of a plate and thus
are more spaced apart from each other, a water pipe connected to the heating water inlet and the heating water outlet
and a water pipe connected to the direct water inlet and the warm water outlet are individually installed at positions,
which are spaced apart from each other, so that there are problems in that a water pipe structure for heating water and
a water pipe structure for direct water and/or warm water are complicated and occupy a large installation space to cause
difficulty in miniaturization, and a pressure loss occurs due to an increase in length of a water pipe line to result in
degradation of thermal efficiency.
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Disclosure

Technical Problem

[0009] To address the above described problems, an object of the present disclosure is to provide a boiler having a
check valve integrated with a water pipe line, which is capable of simplifying and miniaturizing a structure of a water
pipe of heating water by integrally forming a bypass structure of heating water, which is able to prevent water pressure
inside a heating pipe from rising exceeding a predetermined level, in a water pipe module.
[0010] Another object of the present disclosure is to provide a boiler having a check valve integrated with a water pipe
line, which is capable of improving productivity of a product by configuring each of functional articles of the water pipe
of the boiler with a module unit to simplify an assembly structure of components of the water pipe.
[0011] Still another object of the present disclosure is to provide a boiler having a check valve integrated with a water
pipe line, which is capable of improving performance of heat exchange by shortening a pipeline connecting components
of the water pipe to one another to minimize a pressure loss.

Technical Solution

[0012] To realize the above described objects, a boiler having a check valve integrated with a water pipe line according
to the present disclosure, which is provided with a main heat exchanger 30 configured to heat heating water by combustion
heat of a burner, and a hot water heat exchanger 100 configured to supply warm water through heat exchange between
the heating water heated in the main heat exchanger 30 and direct water, includes a three-way valve 210 configured to
change a passage of the heating water so as to selectively supply the heating water heated in the main heat exchanger
30 to a place to be heated and the hot water heat exchanger 100; a bypass pipe L8 configured to connect the three-
way valve 210 to a heating water return pipe L3 that connects the place to be heated to the main heat exchanger 30;
and a check valve 220 provided at a pipeline of the bypass pipe L8 and configured to enable fluid to flow in only one
direction from the three-way valve 210 to the heating water return pipe L3 when overpressure is generated resulting
from blocking of a heating pipe L2 connected to the place to be heated or a heating pipe L6 connected to the hot water
heat exchanger 100, wherein the three-way valve 210, the bypass pipe L8, and the check valve 220 are integrally
provided inside the same water pipe module. A circulating pump 20 configured to forcibly transfer the heating water
toward the main heat exchanger 30 in one direction may be provided at heating pipes L4 and L5 connected to the heating
water return pipe L3.
[0013] When the overpressure is generated resulting from the blocking of the heating pipe L2 connected to the place
to be heated or the heating pipe L6 connected to the hot water heat exchanger 100, the heating water heated in the
main heat exchanger 30 may be supplied to the three-way valve 210, flow into the bypass pipe L8 communicating with
one side of the three-way valve 210, pass the check valve 220, and then flow into an expansion tank 10, and heating
water stored in the expansion tank 10 may circulate and flow to the main heat exchanger 30 by a circulating pump 20
such that overpressure may be prevented from being generated inside the heating pipe.
[0014] The hot water heat exchanger 100 may be configured with a plate-type heat exchanger in which a heating
water passage P1 and a direct water passage P2 are formed to be separated from each other by stacking a plurality of
plates and thus the heating water and the direct water are able to alternately flow at every layer inside the stacked plates
to thereby cause heat exchange between the heating water and the direct water, wherein a front plate 110, which is
located at a front side among the plurality of plates, may be provided with a heating water discharge guide part 110c in
which a heating water outlet pipe L7 is configured to be located close to a heating water inlet pipe L6 to form a passage
of the heating water so as to enable the heating water to flow into the heating water inlet pipe L6, which is formed at a
lower one side of the front plate 110, and to be discharged after passing the heating water passage P1, and a warm
water discharge guide part 110d in which a warm water supply pipe L11 is configured to be located close to a direct
water inlet pipe L10 to form a passage of the warm water so as to enable the direct water to flow into the direct water
inlet pipe L10, which is formed at a lower another side of the front plate 110, to be discharged after passing the direct
water passage P2, and wherein the boiler may include a first water pipe module 200 having one side which is detachably
assembled into the heating water inlet pipe L6 and the heating water outlet pipe L7 of the hot water heat exchanger 100,
provided with the three-way valve 210, the bypass pipe L8, and the check valve 220 which are integrated therewith, and
configured to provide a passage through which the heating water, which is supplied from the main heat exchanger 30,
returns via the place to be heated or the hot water heat exchanger 100; and a second water pipe module 300 having
one side which is detachably assembled into the direct water inlet pipe L10 and the warm water supply pipe L11, and
configured to provide a passage through which each of the direct water and the warm water passes the hot water heat
exchanger 100.
[0015] A heating water inlet hole 111 connected to the heating water inlet pipe L6 may be formed at the lower one
side of the front plate 110, a heating water outlet hole 112 connected to the heating water outlet pipe L7 may be formed



EP 3 222 929 A1

4

5

10

15

20

25

30

35

40

45

50

55

at one side of the heating water inlet hole 111, and the heating water discharge guide part 110c may be formed to guide
the heating water, which is discharged in a front direction toward an upper another side of the front plate 110, to the
heating water outlet hole 112.
[0016] A direct water inlet hole 113 connected to the direct water inlet pipe L10 may be formed at a lower another side
of the front plate 110, a warm water outlet hole 114 may be formed at an upper portion of the front plate 110 and connected
to the warm water supply pipe L11 at a position of a region, at which the heating water discharge guide part 110c is not
formed, close to the direct water inlet hole 113, and the warm water discharge guide part 110d may be formed to guide
the warm water, which is discharged in the front direction toward an upper one side of the front plate 110, to the warm
water outlet hole 114.
[0017] A flat plate 120 may be stacked in rear of the front plate 110, wherein a heating water inlet hole 121 may be
formed at a lower one side of the flat plate 120, a heating water outlet hole 122 may be formed at an upper another side
of the flat plate 120, a direct water inlet hole 123 may be formed at a lower another side of the flat plate 120, and a warm
water outlet hole 124 may be formed at an upper one side of the flat plate 120, and a circumference of an edge of each
of the heating water discharge guide part 110c and the warm water discharge guide part 100d may come into tight
contact with the flat plate 120 and an inner part of the edge may protrude in the front direction to form a discharge
passage of each of the heating water and the warm water.
[0018] A plurality of first plates 130 and second plates 140, each of which is formed to enable boss parts located in a
diagonal direction to be intersected in front and rear directions, may be alternately stacked in rear of the flat plate 120,
thereby alternately forming the heating water passage P1 and the direct water passage P2, and a plurality of first beads
135 and second beads 145, which are bent in opposite directions, may be respectively formed at the plurality of first
plates 130 and second plates 140 to be configured to enable fluid to flow through overlapped gaps between the plurality
of first beads 135 and second beads 145.
[0019] A first passage changing plate 150 configured to change a passage of the direct water from the rear direction
toward the front direction, and a second passage changing plate 160 configured to change a passage of the heating
water from the rear direction toward the front direction may be sequentially stacked in rear of the second plate 140 that
is stacked at a rearmost position.
[0020] A heating water inlet hole 151 may be formed at a lower one side of the first passage changing plate 150, a
heating water outlet hole 152 may be formed at an upper another side of the first passage changing plate 150, and a
lower another side and an upper one side may be formed in a shape blocked in the front and rear directions, and an
entire region of the second passage changing plate 150 may be configured in a shape blocked in the front and rear
directions.
[0021] The second water pipe module 300 may be provided with a flow rate sensor 310 configured to sense a flow of
the direct water flowing into the direct water inlet pipe L10, a water supplement pipe L12 configured to receive the direct
water to supplement the heating water when the heating water is insufficient, and a make-up water valve 320 provided
at a pipeline of the water supplement pipe L12 and configured to suspend the flow of the direct water.

Advantageous Effects

[0022] In accordance with the boiler having a check valve integrated with a water pipe line according to the present
disclosure, a three-way valve configured to change a passage of heating water according to a heating mode and a warm
water mode, heating water supply and circulating passages connected to the three-way valve, and both a bypass pipe
and a check valve configured to prevent overpressure from being generated inside a heating pipe are integrally provided
inside a first water pipe module such that a structure of the water pipe may be simplified, an installation space may be
reduced, and at the same time damage to components, which results from the generation of overpressure, may be
prevented in advance, thereby improving durability.
[0023] Also, a first water pipe module, which is configured to provide a flow passage of heating water according to a
heating mode or a warm water mode and a bypass passage of the heating water when overpressure is generated inside
a heating pipe, and a second water pipe module, which is configured to provide a flow passage of each of direct water
and warm water and a supplement passage of the heating water in the warm water mode, are respectively configured
with a module unit and configured to be detachable from a hot water heat exchanger such that an assembly structure
of components of a water pipe may be simplified and the number of components may be reduced, thereby improving
productivity.
[0024] In addition, a heating water discharge guide part and a warm water discharge guide part are formed at a front
plate of a hot water heat exchanger to locate a gap between a heating water inlet pipe and a heating water outlet pipe
to be close to a gap between a direct water inlet pipe and a warm water supply pipe and thus a first water pipe module
and a second water pipe module are configured to be detachable from the hot water heat exchanger such that the
miniaturization of a boiler may be possible and further a connection passage of a water pipe may be shortened, thereby
reducing a pressure loss according to pressure drop of fluid to improve performance of heat exchange.
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Description of Drawings

[0025]

FIG. 1 is a schematic diagram illustrating a configuration of a boiler having a check valve integrated with a water
pipe line according to the present disclosure.

FIG. 2 is a perspective view in which major parts of the boiler according to the present disclosure are coupled.
FIG. 3 is a perspective view illustrating separated module units of FIG. 2.
FIG. 4 is an exploded perspective view of a heat exchanger shown in FIG. 3.
FIG. 5 is a front view of the heat exchanger.
FIG. 6 is a cross-sectional view taken along A-A line of FIG. 5.
FIG. 7 is a cross-sectional view taken along B-B line of FIG. 5.
FIG. 8 is a plan view of a first water pipe module shown in FIG. 3.
FIG. 9 is a cross-sectional view taken along C-C line of FIG. 8.
FIG. 10 is a cross-sectional view taken along D-D line of FIG. 8.
FIG. 11 is a cross-sectional view taken along E-E line of FIG. 8.
FIG. 12 is an exploded perspective view of a check valve shown in FIG. 11.
FIG. 13 is a diagram illustrating a flow passage of heating water in a heating mode of the boiler according to the

present disclosure.
FIG. 14 is a diagram illustrating flow passages of the heating water and direct water/warm water in a warm water

mode of the boiler according to the present disclosure.
FIG. 15 is a diagram illustrating a flow passage in which heating water bypasses to prevent generation of overpressure

when a heating pipe at a heating water supply or a hot water heat exchanger is blocked in the boiler of the
present disclosure.

** Description of Reference Numerals **
10: expansion tank 20: circulating pump
30: main heat exchanger 100: hot water heat exchanger
110: front plate
110a, 120a, 130a, 140a, 150a, and 160a: flat surface parts
110b, 120b, 130b, 140b, 150b, and 160b: flange parts

110c: heating water discharge guide part
110d: warm water discharge guide part
111, 121, 131, 141, and 151: heating water inlet holes
131a, 132a, 143a, 144a, 151a, and 161a: boss parts
112, 122, 132, 142, and 152: heating water outlet holes
113, 123, 133, and 143: direct water inlet holes

114, 124, 134, and 144: warm water outlet holes
120: flat plate 130: first plate
135 and 155: first beads 145 and 165: second beads
140: second plate 150: first passage changing plate
160: second passage changing plate
200: first water pipe module

201: housing 210: three-way valve
211: motor 212: cam member
213: shaft 214: valve body
215: elastic member 216: valve seat
216a and 216b: hook protrusions 220: check valve
221: body part 222: valve body

223: elastic member 224: coupler
300: second water pipe module 310: flow rate sensor
320: make-up water valve pipe L1: heating water main supply
L2: heating water supply pipepipe L3: heating water return
L4: heating water circulating inlet pipe
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Modes of the Invention

[0026] Hereinafter, configurations and operations for preferred embodiments of the present disclosure will be described
in detail with reference to the accompanying drawings.
[0027] Referring to FIGS. 1 to 3, a boiler according to one embodiment of the present disclosure is configured to
include an expansion tank 10 configured to store heating water returning via a place to be heated in a heating mode or
heating water circulating inside the boiler in a warm water mode, a circulating pump 20 configured to forcibly transfer
the heating water discharged from the expansion tank 10 in one direction, a main heat exchanger 30 configured to heat
the heating water, which flows in via the circulating pump 20, by combustion heat of a burner, a hot water heat exchanger
100 configured to supply warm water through heat exchange between the heating water heated in the main heat exchanger
30 and direct water, a first water pipe module 200 configured to provide a passage through which the heating water
supplied from the main heat exchanger 30 returns via the place to be heated or the hot water heat exchanger 100, and
a bypass passage for preventing generation of overpressure inside a heating pipe, and a second water pipe module
300 configured to provide passages of direct water and warm water passing the hot water heat exchanger 100, and a
supplement passage of the heating water.
[0028] Further, a reference numeral ’L1’ shown in FIG. 1 represents a heating water main supply pipe through which
the heating water, which is heated in the main heat exchanger 30, is provided to a three-way valve 210, a reference
numeral ’L2’ represents a heating water supply pipe through which the heating water is supplied from the three-way
valve 210 to the place to be heated in a heating mode, a reference numeral ’L3’ represents a heating water return pipe
through which heating water passing the place to be heated returns to the expansion tank 10, a reference numeral ’L4’
represents a heating water circulating inlet pipe through which the heating water discharged from the expansion tank
10 is supplied to the circulating pump 20, a reference numeral ’L5’ represents a heating water circulating outlet pipe
through which the heating water being forcibly transferred from the circulating pump 20 is supplied to the main heat
exchanger 30, a reference numeral ’L6’ represents a heating water inlet pipe through which the heating water is supplied
from the three-way valve 210 to the hot water heat exchanger 100, a reference numeral ’L7’ represents a heating water
outlet pipe through which the heating water is connected from the hot water heat exchanger 100 to the heating water
return pipe L3, a reference numeral ’L8’ represents a bypass pipe through which the heating water is discharged from
the three-way valve 210 to the heating water return pipe L3 so as to prevent an overpressure state inside the heating
pipe, a reference numeral ’L9’ represents a direct water supply pipe through which direct water flows inside the boiler,
a reference numeral ’L10’ represents a direct water inlet pipe through which the direct water flows from a flow rate sensor
310, which senses a flow of the direct water, to the hot water heat exchanger 100, a reference numeral ’L11’ represents
a warm water supply pipe through which warm water heated in the hot water heat exchanger 100 is supplied to the place
to be heated, and a reference numeral ’L12 represents a water supplement pipe through which the direct water flowing
into the direct water supply pipe L9 flows into the expansion tank 10.
[0029] As shown in FIG. 3, in the present disclosure, the first water pipe module 200 and the second water pipe module
300 are respectively configured with module units and are detachably assembled into the hot water heat exchanger 100
so as to be configured to simplify a structure of each of a water pipe for the heating water and a water pipe for the direct
water/warm water. As a configuration for the described above, the first water pipe module 200 is provided with the three-
way valve 210 configured to change a passage of heating water so as to selectively supply the heating water, which is
heated in the main heat exchanger 30 and then supplied through the heating water main supply pipe L1, to the place to
be heated through the heating water supply pipe L2 and to the hot water heat exchanger 100 through the heating water
inlet pipe L6, the bypass pipe L8 configured to connect the three-way valve 210 to the heating water return pipe L3, and
a check valve 220 provided at the bypass pipe L8 and configured to enable fluid to flow in only one direction from the
three-way valve 210 to the heating water return pipe L3 when a pipeline of the heating water supply pipe L2 connected
to the place to be heated or a pipeline of the heating water inlet pipe L6 connected to the hot water heat exchanger 100
is blocked to cause generation of overpressure inside the heating pipe.
[0030] The second water pipe module 300 is provided with the flow rate sensor 310 configured to sense a flow of
direct water which flows in through the direct water supply pipe L9 in a warm water mode, the water supplement pipe

(continued)

L5: heating water circulating outlet pipe
L6: heating water inlet pipepipe L7: heating water outlet
L8: bypass pipe L9: direct water supply pipe
L10: direct water inlet pipe L11: warm water supply pipe
L12: water supplement pipe P1: heating water passage
P2: direct water passage
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L12 configured to receive direct water to supplement heating water when the heating water is insufficient, and a make-
up water valve 320 provided at a pipeline of the water supplement pipe L12 and configured to suspend a flow of the
direct water.
[0031] Referring to FIGS. 4 to 7, the hot water heat exchanger 100 is configured with a plate-type heat exchanger in
which a heating water passage P1 and a direct water passage P2 are formed to be separated from each other by stacking
a plurality of plates 110, 120, 130-1, 140-1, 130-2, 140-2, 130-3, 140-3, 130-4, 140-4, 150, and 160 and thus heating
water and direct water are able to alternately flow at every layer inside the stacked plates to thereby cause heat exchange
between the heating water and the direct water. In FIGS. 3 and 4, a solid line arrow represents a flow passage of the
heating water, a dotted line arrow represents a flow passage of each of the direct water and the warm water, and FIGS.
6 and 7 show that the heating water passage P1 and the direct water passage P2 are alternately formed at every layer
to be spaced apart from each other.
[0032] Referring to FIG. 4, the plurality of plates 110, 120, 130-1, 140-1, 130-2, 140-2, 130-3, 140-3, 130-4, 140-4,
150, and 160 are stacked such that the flat plate 120 is stacked in rear of the front plate 110, and the first plate 130 (that
is, 130-1, 130-2, 130-3, and 130-4) and the second plate 140 (that is, 140-1, 140-2, 140-3, and 140-4) are alternately
stacked in rear of the flat plate 120. That is, the first plate 130-1, the second plate 140-1, the first plate 130-2, the second
plate 140-2, the first plate 130-3, the second plate 140-3, the first plate 130-4, and the second plate 140-4 are sequentially
stacked in rear of the flat plate 120. However, in the present embodiment, a case in which the first plate 130 and the
second plate 140 are configured with four pairs of plates is exemplified, but the number of the first plate 130 and the
second plate 140, which are to be stacked, may be differently configured from the described above.
[0033] Further, the first passage changing plate 150 configured to change a passage of the warm water from a rear
direction toward a front direction, and the second passage changing plate 160 configured to change a passage of the
heating water from a rear direction toward a front direction are stacked in rear of the first plate 130 and the second plate 140.
[0034] The plurality of plates 110, 120, 130-1, 140-1, 130-2, 140-2, 130-3, 140-3, 130-4, 140-4, 150, and 160 respec-
tively include flat surface parts 110a, 120a, 130a, 140a, 150a, and 160a of a rectangular shape, and flange parts 110b,
120b, 130b, 140b, 150b, and 160b, each of which forwardly protrudes from an edge of each of the flat surface parts
110a, 120a, 130a, 140a, 150a, and 160a, and plates being adjacently stacked in the front and rear directions are welding-
coupled between the flange parts 110b, 120b, 130b, 140b, 150b, and 160b and are spaced apart from one another at
regular intervals such that the heating water passage P1 and the direct water passage P2 are formed and at the same
time fluid flowing at the heating water passage P1 and the direct water passage P2 is blocked so as not to leak to the
outside.
[0035] To enable the hot water heat exchanger 100 to be easily attached to or detached from the first water pipe
module 200 and the second water pipe module 300, each of which is configured in a module unit, a dual passage
structure 110c and 110d, that is, a heating water discharge guide part 110c and a warm water discharge guide part
110d, which respectively form a discharge passage of the heating water and a discharge passage of the warm water,
are formed at the front plate 110 of the hot water heat exchanger 100.
[0036] As a configuration for the described above, a heating water inlet hole 111 connected to the heating water inlet
pipe L6 is formed at a lower one side of the front plate 110, a heating water outlet hole 112 connected to the heating
water outlet pipe L7 is formed at one side of the heating water inlet hole 111, and the heating water discharge guide
part 110c is formed to guide heating water, which passes the heating water passage P1 and then is discharged in the
front direction toward an upper another side of the front plate 110, to the heating water outlet hole 112.
[0037] Further, a direct water inlet hole 113 connected to the direct water inlet pipe L10 is formed at a lower another
side of the front plate 110, a warm water outlet hole 114 connected to the warm water supply pipe L11 is formed at a
position of an upper portion of the front plate 110, which is in contiguity with the direct water inlet hole 113 among regions
at which the heating water discharge guide part 110c is not formed, and the warm water discharge guide part 110d is
formed to guide warm water, which passes the direct water passage P2 and then is discharged in the front direction
toward an upper one side of the front plate 110, to the warm water outlet hole 114.
[0038] In the flat plate 120 stacked in rear of the front plate 110, a heating water inlet hole 121 is formed at a lower
one side of the flat plate 120, a heating water outlet hole 122 is formed at an upper another side of the flat plate 120, a
direct water inlet hole 123 is formed at a lower another side of the flat plate 120, and a warm water outlet hole 124 is
formed at an upper one side of the flat plate 120. An edge of each of the heating water discharge guide part 110c and
the warm water discharge guide part 100d is tightly welded to the flat surface part 120a of the flat plate 120, and an
inner part of the edge of each of the heating water discharge guide part 110c and the warm water discharge guide part
100d forwardly protrudes to form discharge passages of the heating water and the warm water.
[0039] In the first plate 130 stacked in rear of the flat plate 120, a heating water inlet hole 131 is formed at a lower one
side of the first plate 130, a heating water outlet hole 132 is formed at an upper another side of the first plate 130, a
direct water inlet hole 133 is formed at a lower another side of the first plate 130, and a warm water outlet hole 134 is
formed at an upper one side of the first plate 130. Further, boss parts 131a and 132a, which forwardly protrude to
respectively come into tight contact with edges of the heating water inlet hole 121 and the heating water outlet hole 122
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of the flat plate 120, are respectively formed at edges of the heating water inlet hole 131 and the heating water outlet
hole 132 of the first plate 130, and a plurality of first beads 135, each of which is bent to one side, are formed to protrude
toward the front direction at the flat surface part 130a of the first plate 130.
[0040] In the second plate 140 stacked in rear of the first plate 130, a heating water inlet hole 141 is formed at a lower
one side of the second plate 140, a heating water outlet hole 142 is formed at an upper another side of the second plate
140, a direct water inlet hole 143 is formed at a lower another side of the second plate 140, and a warm water outlet
hole 144 is formed at an upper one side of the second plate 140. Further, boss parts 143a and 144a, which forwardly
protrude to respectively come into tight contact with edges of the direct water inlet hole 133 and the warm water outlet
hole 134 of the first plate 130, are respectively formed at edges of the direct water inlet hole 143 and the warm water
outlet hole 144 of the second plate 140, and a plurality of second beads 145, each of which is bent in a direction opposite
to that of each of the first beads 135, are formed at the flat surface part 140a of the second plate 140.
[0041] The heating water passage P1 and the direct water passage P2 may be alternately separately formed at every
layer by the boss parts 131a and 132a formed at the first plate 130 and the boss parts 143a and 144a formed at the
second plate 140. That is, the boss parts 131a and 132a formed at the first plate 130 enable the direct water to flow
between the flat plate 120 and the first plate 130 and block the heating water from flowing therebetween such that the
direct water passage P2 is formed, and the boss parts 143a and 144a formed at the second plate 140 enable the heating
water to flow between the first plate 130 and the second plate 140 and block the direct water from flowing therebetween
such that the heating water passage P1 is formed.
[0042] Further, when the first plate 130 and the second plate 140 are overlapped with each other, generation of
turbulence is promoted to a flow of fluid passing and flowing through overlapped gaps between the first beads 135
formed at the first plate 130 and the second beads 145 formed at the second plate 140 such that heat exchange efficiency
between the heating water and the direct water is improved.
[0043] The first plate 130 and the second plate 140 are alternately overlapped in plural, a heating water inlet hole 151
is formed at a lower one side of the first passage changing plate 150, which is stacked in rear of the second plate 140-4
disposed at a rearmost position, a heating water outlet hole 152 is formed at an upper another side of the first passage
changing plate 150, and a lower another side and an upper one side are configured in a shape blocked in the front and
rear directions, such that a passage of the direct water is changed toward the front direction at the direct water passage
P2 between the second plate 140-4 and the first passage changing plate 150. Further, a plurality of first beads 155,
each of which is bent to one side and forwardly protrudes, are formed at the flat surface part 150a of the first passage
changing plate 150.
[0044] An entire region of the flat surface part 160a of the second passage changing plate 160, which is stacked in
rear of the first passage changing plate 150, is configured in a shape blocked in the front and rear directions such that
a passage of the heating water is changed toward the front direction at the heating water passage P1 between the first
passage changing plate 150 and the second passage changing plate 160. Further, a plurality of second beads 165,
each of which is bent to another side and forwardly protrudes, are formed at the flat surface part 160a of the second
passage changing plate 160.
[0045] In accordance with such a configuration of the hot water heat exchanger 100, the heating water passage P1
communicating from the lower one side to the upper another side and the direct water passage P2 communicating from
the lower another side to the upper one side are alternately formed inside the plurality of stacked plates 110, 120, 130-1,
140-1, 130-2, 140-2, 130-3, 140-3, 130-4, 140-4, 150, and 160, and the generation of turbulence is promoted to the flow
of fluid passing and flowing through the overlapped gaps between the first beads 135 and 155 and the second beads
145 and 165 such that heat exchange efficiency between the heating water and the direct water may be increased.
[0046] Further, the front plate 110 is provided with the heating water discharge guide part 110c configured to guide
the heating water, which is discharged after passing the heating water passage P1, to the heating water outlet hole 112
formed to be close to one side of the heating water inlet hole 111, and the warm water discharge guide part 110d
configured to guide the warm water, which is discharged after passing the direct water passage P2, to the warm water
outlet hole 114 formed to be maximally close to the direct water inlet hole 113, so that the first water pipe module 200
and the second water pipe module 300, which are described above, may be configured to be easily attached to or
detached from the hot water heat exchanger 100.
[0047] Also, a gap between the heating water inlet pipe L6 and the heating water outlet pipe L7, which are connected
to the hot water heat exchanger 100, is formed to be narrow such that a size of the first water pipe module 200, which
is connected to the heating water inlet pipe L6 and the heating water outlet pipe L7, may be miniaturized.
[0048] Similarly, a gap between the direct water inlet pipe L10 and the warm water supply pipe L11, which are connected
to the hot water heat exchanger 100, is also formed to be narrow such that a size of the second water pipe module 300,
which is connected to the direct water inlet pipe L10 and the warm water supply pipe L11, may also be miniaturized.
[0049] In this case, the heating water inlet hole 111 and the heating water outlet hole 112 are formed at one side of
the hot water heat exchanger 100, and the direct water inlet hole 113 and the warm water outlet hole 114 are formed at
positions that are spaced apart from a region, at which the heating water inlet hole 111 and the heating water outlet hole
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112 are formed, to another side thereof, so that the first water pipe module 200 and the second water pipe module 300
may be respectively coupled to both side parts of the hot water heat exchanger 100.
[0050] Hereinafter, a structure for a passage change and a bypass of the heating water, which is provided inside the
first water pipe module 200, will be described in more detail with reference to FIGS. 8 and 12.
[0051] The first water pipe module 200 is provided with the three-way valve 210 configured to selectively change a
passage of the heating water, which flows from the heating water main supply pipe L1 connected to one side of a housing
201, to the heating water supply pipe L2 connected to a lower side of the housing 201, or to the heating water inlet pipe
L6 connected to the other side of the housing 201, the bypass pipe L8 communicates with a lateral wall of the housing
201, which is located at one side of the three-way valve 210, and the check valve 220 is provided at a pipeline of the
bypass pipe L8.
[0052] As described above, pipelines connected to the heating water main supply pipe L1, the heating water supply
pipe L2, the heating water inlet pipe L6, and the bypass pipe L8 are integrally formed at the housing 201 of the first water
pipe module 200 such that a water pipe structure of the heating water may be compactly configured, and further a
pipeline length of a water pipe may be shortened in comparison with a conventional structure in which water pipes are
individually installed, and a pressure loss of the heating water may be reduced such that thermal efficiency of the boiler
may be improved.
[0053] The three-way valve 210 is configured to include a motor 211, a cam member 212 coupled to a rotating shaft
of the motor 211, a shaft 213 having an upper end that is supported and raised by the cam member 212, a valve body
214 coupled to a lower outer circumferential surface of the shaft 213, an elastic member 215 configured to apply an
upward elastic force to the shaft 213 to maintain a state in which the upper end of the shaft 213 comes into contact with
a lower end of the cam member 212, and a valve seat 216 in which an upper hook protrusion 216a configured to hook
an upper end of the valve body 214 and a lower hook protrusion 216b configured to hook a lower end of the valve body
214 according to rising of the shaft 213 are formed, and configured to selectively change a passage of the heating water,
which flows inside the housing 201 through the heating water main supply pipe L1, to the heating water supply pipe L2
and the heating water inlet pipe L6.
[0054] The bypass pipe L8 is formed to penetrate a lateral wall of the housing 201 in a region between the upper hook
protrusion 216a and the lower hook protrusion 216b of the valve seat 216, thereby communicating with the heating water
return pipe L3.
[0055] Referring to FIGS. 11 and 12, the check valve 220 is configured to include a body part 221 at which an inlet
221a communicating with the bypass pipe L8, which is formed at the lateral wall of the housing 201, is formed, a valve
body 222 configured with a shaft part 222a and a valve part 222b, which are inserted inside the body part 221, and
configured to open and block a passage of the heating water flowing in through the inlet 221a, an elastic member 223
disposed at an outer circumference of the shaft part 222a and configured to provide an elastic force to the valve part
222b in a direction of blocking a passage of the heating water, and a coupler 224 in which an insertion recess 224a
coupled to the shaft part 222a of the valve body 222 is formed, and coupled to the body part 221.
[0056] In accordance with such a configuration of the check valve 220, only when water pressure of the heating water
flowing into the inlet 221a of the body part 221 exceeds the elastic force of the elastic member 223 to cause generation
of overpressure inside a heating pipe, the valve body 222 opens a passage of the heating water and thus the heating
water passes the bypass pipe L8 to flow to the heating water return pipe L3, whereas, when the water pressure of the
heating water acts as being equal to or less than the elastic force of the elastic member 223, the valve body 222 maintains
a state of blocking the passage of the heating water.
[0057] Hereinafter, flow passages of the heating water and the warm water in a heating mode and a warm water mode
of the boiler and when overpressure is generated will be described with reference to FIGS. 13 to 15.
[0058] Referring to FIG. 13, in a heating mode, heating water heated in the main heat exchanger 30 is supplied to the
three-way valve 210 along the heating water main supply pipe L1, and, in this case, the three-way valve 210 is set to
be blocked to the heating water inlet pipe L6 and to be open to the heating water supply pipe L2, so that the heating
water passing the three-way valve 210 is supplied to a place to be heated along the heating water supply pipe L2. The
heating water, which transfers heat while passing the place to be heated, flows into the expansion tank 10 through the
heating water return pipe L3, and heating water, which is stored in the expansion tank 10, is supplied to the main heat
exchanger 30 along the heating water circulating inlet pipe L4 and the heating water circulating outlet pipe L5 by an
operation of the circulating pump 20, and circulates and flows after it is heated in the main heat exchanger 30.
[0059] Referring to FIG. 14, in a warm water mode, heating water heated in the main heat exchanger 30 is supplied
to the three-way valve 210 along the heating water main supply pipe L1, and, in this case, the three-way valve 210 is
set to be blocked to the heating water supply pipe L2 and to be open to the heating water inlet pipe L6, so that the heating
water passing the three-way valve 210 is supplied to the hot water heat exchanger 100 along the heating water inlet
pipe L6. The heating water, which transfers heat to direct water in the hot water heat exchanger 100, flows into the
expansion tank 10 along the heating water outlet pipe L7 and the heating water return pipe L3, and heating water, which
is stored in the expansion tank 10, is supplied to the main heat exchanger 30 along the heating water circulating inlet



EP 3 222 929 A1

10

5

10

15

20

25

30

35

40

45

50

55

pipe L4 and the heating water circulating outlet pipe L5 by an operation of the circulating pump 20, and circulates and
flows after it is heated in the main heat exchanger 30.
[0060] At the same time, the direct water, which flows in through the direct water supply pipe L9, is supplied to the hot
water heat exchanger 100 through the direct water inlet pipe L10 via the flow rate sensor 310, and warm water, which
is heated by receiving the heat transferred from the heating water while passing the hot water heat exchanger 100, is
supplied to a place that requires warm water through the warm water supply pipe L11.
[0061] Referring to FIG. 15, the heating water supply pipe L2, which is connected from the three-way valve 210 to the
place to be heated, is blocked in the heating mode, or the heating water inlet pipe L6, which is connected from the three-
way valve 210 to the hot water heat exchanger 100, is blocked in the warm water mode and, when overpressure is
generated inside the heating pipe, the check valve 220 provided at the pipeline of the bypass pipe L8 is open, and thus
the heating water, which is supplied to the three-way valve 210 through the heating water main supply pipe L1, may
flow into the expansion tank 10 through the bypass pipe L8 and the heating water return pipe L3, thereby releasing the
overpressure generated inside the heating pipe. Therefore, damage to other components in addition to the circulating
pump 20, which is caused when the overpressure is generated inside the heating pipe, may be prevented to improve
durability.
[0062] Although a case in which heat exchange between the heating water and the direct water is performed in the
hot water heat exchanger 100 is exemplified in the present disclosure, the hot water heat exchanger 100 may be
applicable to a case in which heat exchange is performed between two different fluids in addition to water.
[0063] As described above, the present disclosure is not limited to the above described embodiments, and modified
implementations can be devised by those skilled in the art without departing from the technical spirit of the present
disclosure as defined in the appended claims. Therefore, such modified implementations should be construed to fall
within the scope of the present disclosure.

Claims

1. A boiler having a check valve integrated with a water pipe line, which is provided with a main heat exchanger (30)
configured to heat heating water by combustion heat of a burner, and a hot water heat exchanger (100) configured
to supply warm water through heat exchange between the heating water heated in the main heat exchanger (30)
and direct water, comprising:

a three-way valve (210) configured to change a passage of the heating water so as to selectively supply the
heating water heated in the main heat exchanger (30) to a place to be heated and the hot water heat exchanger
(100) ;
a bypass pipe (L8) configured to connect the three-way valve (210) to a heating water return pipe (L3) that
connects the place to be heated to the main heat exchanger (30); and
a check valve (220) provided at a pipeline of the bypass pipe (L8) and configured to enable fluid to flow in only
one direction from the three-way valve (210) to the heating water return pipe (L3) when overpressure is generated
resulting from blocking of a heating pipe (L2) connected to the place to be heated or a heating pipe (L6) connected
to the hot water heat exchanger (100),
wherein the three-way valve (210), the bypass pipe (L8), and the check valve (220) are integrally provided inside
the same water pipe module.

2. The boiler of claim 1, wherein a circulating pump (20) configured to forcibly transfer the heating water toward the
main heat exchanger (30) in one direction is provided at heating pipes (L4) and (L5) connected to the heating water
return pipe (L3).

3. The boiler of claim 1, wherein, when the overpressure is generated resulting from blocking of the heating pipe (L2)
connected to the place to be heated or the heating pipe (L6) connected to the hot water heat exchanger (100), the
heating water heated in the main heat exchanger (30) is supplied to the three-way valve (210), flows into the bypass
pipe (L8) communicating with one side of the three-way valve (210), passes the check valve (220), and then flows
into an expansion tank (10), and heating water stored in the expansion tank (10) circulates and flows to the main
heat exchanger (30) by a circulating pump (20) such that overpressure is prevented from being generated inside
the heating pipe.

4. The boiler of claim 1, wherein the hot water heat exchanger (100) is configured with a plate-type heat exchanger in
which a heating water passage (P1) and a direct water passage (P2) are formed to be separated from each other
by stacking a plurality of plates and thus the heating water and the direct water are able to alternately flow at every
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layer inside the stacked plates to thereby cause heat exchange between the heating water and the direct water,

wherein a front plate (110), which is located at a front side among the plurality of plates, is provided with a
heating water discharge guide part (110c) in which a heating water outlet pipe (L7) is configured to be located
close to a heating water inlet pipe (L6) to form a passage of the heating water so as to enable the heating water
to flow into the heating water inlet pipe (L6), which is formed at a lower one side of the front plate (110), and to
be discharged after passing the heating water passage (P1), and
a warm water discharge guide part (110d) in which a warm water supply pipe (L11) is configured to be located
close to a direct water inlet pipe (L10) to form a passage of the warm water so as to enable the direct water to
flow into the direct water inlet pipe (L10), which is formed at a lower another side of the front plate (110), to be
discharged after passing the direct water passage (P2), and

wherein the boiler includes:

a first water pipe module (200) having one side which is detachably assembled into the heating water inlet pipe
(L6) and the heating water outlet pipe (L7) of the hot water heat exchanger (100), provided with the three-way
valve (210), the bypass pipe (L8), and the check valve (220) which are integrated therewith, and configured to
provide a passage through which the heating water, which is supplied from the main heat exchanger (30),
returns via the place to be heated or the hot water heat exchanger (100); and
a second water pipe module (300) having one side which is detachably assembled into the direct water inlet
pipe (L10) and the warm water supply pipe (L11), and configured to provide a passage through which each of
the direct water and the warm water passes the hot water heat exchanger (100).

5. The boiler of claim 4, wherein a heating water inlet hole (111) connected to the heating water inlet pipe (L6) is formed
at the lower one side of the front plate (110),

a heating water outlet hole (112) connected to the heating water outlet pipe (L7) is formed at one side of the
heating water inlet hole (111), and
the heating water discharge guide part (110c) is formed to guide the heating water, which is discharged in a
front direction toward an upper another side of the front plate (110), to the heating water outlet hole (112).

6. The boiler of claim 5, wherein a direct water inlet hole (113) connected to the direct water inlet pipe (L10) is formed
at a lower another side of the front plate (110),

a warm water outlet hole (114) is formed at an upper portion of the front plate (110) and connected to the warm
water supply pipe (L11) at a position of a region, at which the heating water discharge guide part (110c) is not
formed, close to the direct water inlet hole (113), and
the warm water discharge guide part (110d) is formed to guide the warm water, which is discharged in the front
direction toward an upper one side of the front plate (110), to the warm water outlet hole (114).

7. The boiler of claim 6, wherein a flat plate (120) is stacked in rear of the front plate (110), wherein a heating water
inlet hole (121) is formed at a lower one side of the flat plate (120), a heating water outlet hole (122) is formed at
an upper another side of the flat plate (120), a direct water inlet hole (123) is formed at a lower another side of the
flat plate (120), and a warm water outlet hole (124) is formed at an upper one side of the flat plate (120), and

a circumference of an edge of each of the heating water discharge guide part (110c) and the warm water
discharge guide part (100d) comes into tight contact with the flat plate (120) and an inner part of the edge
protrudes in the front direction to form a discharge passage of each of the heating water and the warm water.

8. The boiler of claim 7, wherein a plurality of first plates (130) and second plates (140), each of which is formed to
enable boss parts located in a diagonal direction to be intersected in front and rear directions, are alternately stacked
in rear of the flat plate (120), thereby alternately forming the heating water passage (P1) and the direct water passage
(P2), and

a plurality of first beads (135) and second beads (145), which are bent in opposite directions, are respectively
formed at the plurality of first plates (130) and second plates (140) to be configured to enable fluid to flow through
overlapped gaps between the plurality of first beads (135) and second beads (145).
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9. The boiler of claim 8, wherein a first passage changing plate (150) configured to change a passage of the direct
water from the rear direction toward the front direction, and a second passage changing plate (160) configured to
change a passage of the heating water from the rear direction toward the front direction are sequentially stacked in
rear of the second plate (140) that is stacked at a rearmost position.

10. The boiler of claim 9, wherein a heating water inlet hole (151) is formed at a lower one side of the first passage
changing plate (150), a heating water outlet hole (152) is formed at an upper another side of the first passage
changing plate (150), and a lower another side and an upper one side are formed in a shape blocked in the front
and rear directions, and

an entire region of the second passage changing plate (150) is configured in a shape blocked in the front and
rear directions.

11. The boiler of claim 4, wherein the second water pipe module (300) is provided with a flow rate sensor (310) configured
to sense a flow of the direct water flowing into the direct water inlet pipe (L10), a water supplement pipe (L12)
configured to receive the direct water to supplement the heating water when the heating water is insufficient, and
a make-up water valve (320) provided at a pipeline of the water supplement pipe (L12) and configured to suspend
the flow of the direct water.
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