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(54) EXPANSION TANK FOR A GAS BOILER

(57) Provided is an expansion tank for a gas boiler
which may be easily manufactured at a low cost due to
its simple structure, and may have high pressure resist-
ance and high corrosion resistance against heating wa-
ter. To this end, the expansion tank includes: a body that
has an upper portion and a lower portion that are opened,

includes a lattice heating water receiving unit that is di-
vided into compartments by a plurality of diaphragms and
in which heating water is received, and is integrally
formed with the plurality of diaphragms; and an upper
inner cover and a lower inner cover that are coupled to
the body to cover the upper portion and the lower portion
of the body.
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Description

[Technical Field]

[0001] The present invention relates to an expansion tank for a gas boiler, and more particularly, to an expansion tank
for a gas boiler which may be easily manufactured at a low cost due to its simple internal structure, and may have high
pressure resistance and high corrosion resistance against a change in pressure of heating water.

[Background Art]

[0002] In general, gas boilers are classified into opened type gas boilers and closed type gas boilers. Opened type
gas boilers are structured such that heating water in an expansion tank is exposed to the atmosphere, and closed type
gas boilers are structured such that heating water in an expansion tank is blocked from the atmosphere.
[0003] FIG. 1 is a schematic view illustrating a conventional gas boiler including an opened type expansion tank.
[0004] The conventional opened type gas boiler includes a circulation pump 10 that circulates heating water, a main
heat exchanger 20 that transmits heat energy of a burner 21 to the heating water transferred by the circulation pump
10, a three-way valve 30 that supplies the heating water to a heating pipeline to be heated during a heating operation
and supplies the heating water to a hot water heat exchanger 40 during a hot water supply operation, the hot water heat
exchanger 40 that heats direct water and supplies hot water during the hot water supply operation, and an expansion
tank 50 that stores heating return water therein and absorbs a change in pressure as a temperature of the heating water
is changed.
[0005] Reference numeral 61 denotes a heating water supply pipe, 62 denotes a heating return water pipe, 63 denotes
a direct water pipe, and 64 denotes a hot water pipe.
[0006] The expansion tank 50 which is structured such that heating water is exposed to the atmosphere includes a
water level detection sensor 51 that detects whether heating water stored therein is within a predetermined water level
range, and an overflow pipe 52 that is provided on a side of an upper portion of the expansion tank 50 and allows the
heating water to overflow to the outside when the heating water exceeds a predetermined water level.
[0007] The conventional opened type gas boiler may be easily manufactured at a low cost due to its simple structure.
However, since a heating water circulation system is exposed to the atmosphere and thus may not be able to be provided
at a position lower than that of the heating pipeline to be heated, there is a limitation in an installation position of the
heating water circulation system. Also, since heating water is exposed to the atmosphere and thus oxygen is introduced
into the expansion tank 50, there is a risk of corrosion in the heating pipeline.
[0008] FIG. 2 is a schematic view illustrating a conventional gas boiler including an closed type expansion tank.
[0009] The conventional closed type gas boiler is the same as the conventional opened type gas boiler in that the
conventional closed type gas boiler includes the circulation pump 10, the main heat exchanger 20, the burner 21, the
three-way valve 30, and the hot water heat exchanger 40, and is different from the conventional opened type gas boiler
in that the expansion tank 70 is blocked from the atmosphere and the conventional closed type gas boiler further includes
a gas-water separator 71, an overpressure safety valve 72, and a pressure system 73.
[0010] The expansion tank 70 which is structured such that heating water is shielded from external air includes a
rubber plate 70a, and a gas storage unit 70b in which gas (for example, nitrogen) is filled and a heating water storage
unit 70c in which heating water is stored, wherein the gas storage unit 70b and the heating water storage unit 70c are
formed with the rubber plate 70a therebetween. The rubber plate 70a absorbs a change in a pressure of the heating
water by being deformed according to a pressure applied thereto.
[0011] The conventional closed type gas boiler has no limitation in its installation position, unlike the conventional
opened type gas boiler, and may prevent oxygen from being introduced into heating water because a heating water
circulation system is blocked from the atmosphere. However, since a change in a pressure of the heating water is
absorbed using a gas pressure of a gas filled in the gas storage unit 70b, a function of the conventional closed type gas
boiler may be degraded when it is used for a long time. Since the conventional closed type gas boiler has a complex
structure of filling a gas therein, the conventional closed type gas boiler may not be easily manufactured at a low cost.
Since the conventional closed type gas boiler is formed of a steel material, the conventional closed type gas boiler may
have a risk of corrosion.
[0012] Since the opened type expansion tank 50 has disadvantages of a limitation of an installation position and a
risk of corrosion of a heating water pipeline and the closed type expansion tank 70 has disadvantages of a complex
structure, a difficult manufacturing process, and high manufacturing costs, there is a demand for an expansion tank that
may overcome the disadvantages of the conventional expansion tanks 50 and 70.
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[Disclosure]

[Technical Problem]

[0013] The present invention is directed to providing an expansion tank for a gas boiler which may be easily manu-
factured at a low cost due to its simple internal structure and may have high pressure resistance and high corrosion
resistance to heating water.

[Technical Solution]

[0014] One aspect of the present invention provides an expansion tank for a gas boiler, the expansion tank including:
a body that has an upper portion and a lower portion that are opened, includes a lattice heating water receiving unit that
is divided into compartments by a plurality of diaphragms and in which heating water is received, and is integrally formed
with the plurality of diaphragms; and an upper inner cover and a lower inner cover that are coupled to the body to cover
the upper portion and the lower portion of the body.
[0015] An upper outer cover may be attached to an upper portion of the upper inner cover, and a lower outer cover
may be attached to a lower portion of the lower inner cover.
[0016] The lattice heating water receiving unit may be shaped such that an outer surface of a body portion divided
into compartments by the plurality of diaphragms is curved outward.
[0017] Each of the body including the lattice heating water receiving unit, the upper inner cover, and the lower inner
cover is formed of a plastic material, and each of the upper outer cover and the lower outer cover may be formed of a
steel material.
[0018] Flanges that protrude outward may be vertically stacked on an edge portion of an upper end of the body, a
lower end of the upper inner cover, and a lower end of the upper outer cover, flanges that protrude outward may be
vertically stacked on an edge portion of a lower end of the body, an upper end of the lower inner cover, and an upper
end of the lower outer cover, and a plurality of bolts may pass at regular intervals through the flanges ranging from the
flange formed on the upper outer cover to the lower outer cover, and end portions of the plurality of bolts may be screwed
into nuts.
[0019] An upper support plate and a lower support plate may be horizontally provided respectively in the upper portion
and the lower portion of the body, and flanges may be formed on an upper end and a lower end of the lattice heating
water receiving unit and may be fixedly inserted into holes formed in the upper support plate and the lower support plate.
[0020] Each of the upper support plate and the lower support plate may be formed of a plastic material.
[0021] The upper support plate may include an upper communication unit that is provided at a position spaced a
predetermined interval downward from an upper end of the body and is disposed between the upper support plate and
the upper inner cover, and the lower support plate may include a lower communication unit that is provided at a position
spaced a predetermined interval upward from a lower end of the body and is disposed between the lower support plate
and the lower inner cover, wherein the compartments of the lattice heating water receiving unit communicate with one
another through the upper communication unit and the lower communication unit.
[0022] Protrusion units that are closely attached to an inner circumferential surface of the body may be respectively
formed on a lower end of the upper inner cover and an upper end of the lower inner cover, and O-rings may be disposed
between outer circumferential surfaces of the protrusion units and the inner circumferential surface of the body.
[0023] Each of the upper inner cover and the upper outer cover may be curved upward, and each of the lower inner
cover and the lower outer cover may be curved downward.
[0024] The expansion tank may further include a gas-water separator, a water level detection sensor, and an over-
pressure safety valve that are provided on the body.

[Advantageous Effects]

[0025] According to an expansion tank for a gas boiler of the present invention, since each of a body and upper and
lower inner covers contacting heating water is formed of a plastic material, corrosion resistance may be improved. Since
each of upper and lower outer covers is formed of a steel material, the body, the upper and lower inner covers, and the
upper and lower outer covers are coupled to one another using bolts and nuts, and a lattice heating water receiving unit
formed of a plastic material is provided in the body, a rapid change in a pressure of heating water may be supported
and damage due to expansion may be prevented.
[0026] Also, when the expansion tank includes a gas-water separator, a water level detection sensor, and an over-
pressure safety valve, since the expansion tank has an opened structure when a water level of heating water is equal
to or less than a predetermined water level and is changed to a closed structure when the water level of the heating
water exceeds the predetermined water level, a risk of corrosion of a heating pipeline which is caused when external
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oxygen is introduced into the expansion tank may be avoided. Also, since a water level in the expansion tank is detected,
whether to supplement heating water may be easily determined. Since the pressure is adjusted to an appropriate pressure
using the overpressure safety valve when a pressure in the expansion tank rapidly increases, damage to the expansion
tank may be prevented.

[Description of Drawings]

[0027]

FIG. 1 is a schematic view illustrating a conventional gas boiler including an opened type expansion tank.
FIG. 2 is a schematic view illustrating a conventional gas boiler including a closed type expansion tank.
FIG. 3 is a front view illustrating an expansion tank for a gas boiler according to an embodiment of the present
invention.
FIG. 4 is an exploded perspective view illustrating the expansion tank of FIG. 3.
FIG. 5 is a perspective view illustrating a lattice heating water receiving unit provided in a body of the expansion
tank of FIG. 4.
FIG. 6 is a cross-sectional view taken along line A-A of the body of the expansion tank of FIG. 4.
FIG. 7 is a cross-sectional view taken along line B-B of the body of the expansion tank of FIG. 4.
FIG. 8 is a front view illustrating an expansion tank for a gas boiler according to another embodiment of the present
invention.

** Description of Reference Numerals **

[0028]

10: circulation pump
20: main heat exchanger
21: burner
30: three-way valve
40: hot water heat exchanger
50, 70, 100, 200: expansion tank
51: water level detection sensor
52: overflow pipe
61: heating water supply pipe
62: heating return water pipe
63: direct water pipe
64: hot water pipe
70a: rubber plate
70b: gas storage unit
70c: heating water storage unit
71: gas-water separator
72: overpressure safety valve
73: pressure system
110: body
111, 113, 121, 131, 141, 151: flange
112, 114, 122, 132, 142, 152: coupling hole
115: lattice heating water receiving unit
115a: body portion
115b, 115c: flange
115d, 115e, 115f, 115g: diaphragm
116: upper support plate
117: lower support plate
118: upper communication unit
119: lower communication unit
120: upper inner cover
124, 144: protrusion unit
125, 145: O-ring
130: upper outer cover
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140: lower inner cover
150: lower outer cover
161: bolt
162: nut
210: gas-water separator
220: water level detection sensor
230: overpressure safety valve

[Modes of the Invention]

[0029] The present invention will now be described more fully with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown.
[0030] FIG. 3 is a front view illustrating an expansion tank 100 for a gas boiler according to an embodiment of the
present invention. FIG. 4 is an exploded perspective view illustrating the expansion tank 100 of FIG. 3. FIG. 5 is a
perspective view illustrating a lattice heating water receiving unit 115 provided in a body 110 of the expansion tank 100
of FIG. 4. FIG. 6 is a cross-sectional view taken along line A-A of the body 110 of the expansion tank 100 of FIG. 4. FIG.
7 is a cross-sectional view taken along line B-B of the body 110 of the expansion tank 100 of FIG. 4.
[0031] Referring to FIG. 3, the expansion tank 100 includes the body 110 that has a cylindrical shape and includes
the lattice heating water receiving unit 115 therein, an upper inner cover 120 that is coupled to the body 110 to cover
an upper portion of the body 110, an upper outer cover 130 that is coupled to the upper inner cover 120 to be closely
attached to an upper portion of the upper inner cover 120, a lower inner cover 140 that is coupled to the body 110 to
cover a lower portion of the body 110, and a lower outer cover 150 that is coupled to the lower inner cover 140 to be
closely attached a lower portion of the lower inner cover 140 and includes a heating return water inlet pipe 171 and a
heating return water outlet pipe 172. The elements are coupled to one another using bolts 161 and nuts 162.
[0032] Since each of the body 110 including the lattice heating water receiving unit 115, the upper inner cover 120,
and the lower inner cover 140 is formed of a plastic material, even when the body 110, the upper inner cover 120, and
the lower inner cover 140 contact heating water stored in the expansion tank 100, there is no risk of corrosion.
[0033] However, if all of the elements of the expansion tank 100 are formed of a plastic material, when a water pressure
of the heating water stored in the expansion tank 100 increases, the expansion tank 100 may not withstand the water
pressure and may be damaged. Accordingly, in order to increase water pressure resistance of the expansion tank 100,
each of the upper outer cover 130 and the lower outer cover 150, which do not contact the heating water, is formed of
a steel material.
[0034] A coupling structure of the expansion tank 100 will now be explained with reference to FIG. 4.
[0035] The body 110 has a cylindrical shape and the upper and lower portions of the body 110 are opened. As shown
in FIGS. 5 through 7, the heating water receiving unit 115 having a lattice shape to withstand a pressure increase of the
heating water by distributing a water pressure of the heating water is provided in the body 110, and flanges 111 and
113 that protrude outward are formed on edge portions of upper and lower ends of the body 110.
[0036] The upper inner cover 120 and the lower inner cover 140 have the same shape and are symmetrically coupled
to the upper and lower portions of the body 110 respectively. The upper outer cover 130 and the lower outer cover 150
have the same shape and are symmetrically coupled to the upper portion of the upper inner cover 120 and the lower
portion of the lower inner cover 140 respectively.
[0037] Each of the upper inner cover 120 and the upper outer cover 130 has a hat-like shape in which an empty space
is formed and is curved upward. The lower inner cover 140 and the lower outer cover 150 are curved downward to be
symmetrical to the upper inner cover 120 and the upper outer cover 130.
[0038] Flanges 121 and 131 which protrude outward are formed on an edge portion of a lower end of the upper inner
cover 120 and a lower end of the upper outer cover 130. The flange 121 of the upper inner cover 120 and the flange
131 of the upper outer cover 130 are sequentially stacked on the flange 111 formed on the upper end of the body 110.
[0039] Likewise, flanges 141 and 151 which protrude outward are formed on an edge portion of an upper end of the
lower inner cover 140 and an upper end of the lower outer cover 150. The flange 141 of the lower inner cover 140 and
the flange 151 of the lower outer cover 150 are sequentially stacked under the flange 113 formed on the lower end of
the body 110.
[0040] A protrusion unit 124 that protrudes downward is formed on the lower end of the upper inner cover 120 and is
closely attached to an inner circumferential surface of the upper portion of the body 110. A protrusion unit 144 that
protrudes upward is formed on the upper end of the lower inner cover 140 and is closely attached to an inner circumferential
surface of the lower portion of the body 110.
[0041] O-rings 125 and 145 are provided on outer circumferential surfaces of the protrusion units 124 and 144 to
maintain airtightness between the outer circumferential surfaces of the protrusion units 124 and 144 and an inner
circumferential surface of the body 110.
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[0042] A plurality of coupling holes 132, 122, 112, 114, 142, and 152 are respectively formed at regular intervals in
the flanges 131, 121, 111, 113, 141, and 151, the bolts 161 are sequentially inserted into the coupling holes 132, 122,
112, 114, 142, and 152, and end portions of the bolts 161 are screwed into the nuts 162 so that the upper inner cover
120 and the upper outer cover 130 are coupled to the upper portion of the body 110 and the lower inner cover 140 and
the lower outer cover 150 are coupled to the lower portion of the body 110.
[0043] An internal structure of the body 110 will now be explained with reference to FIGS. 5 through 7.
[0044] The lattice heating water receiving unit 115 in which an inner space of a body portion 115a is divided into
compartments by a plurality of diaphragms 115d, 115e, 115f, and 115g to withstand a pressure increase of heating
water by distributing a water pressure of the heating water is provided in the body 110. Flanges 115b and 115c which
protrude outward are respectively formed on an upper end and a lower end of the body portion 115a.
[0045] Since the lattice heating water receiving unit 115 is formed of a plastic material and an outer surface of the
body portion 115a has a shape that is curved outward, a pressure of the heating water received in the compartments
divided by the diaphragms 115d, 115e, 115f, and 115g may be uniformly distributed outward.
[0046] An upper support plate 116 and a lower support plate 117 each formed of a plastic material are horizontally
provided in the upper portion and the lower portion of the body 110, and side surfaces of the upper support plate 116
and the lower support plate 117 are fixed to the inner circumferential surface of the body 110. Holes having sizes
corresponding to shapes of the flanges 115b and 115c formed on an upper end and a lower end of the lattice heating
water receiving unit 115 are formed in the upper support plate 116 and the lower support plate 117, and the flanges
115b and 115c of the lattice heating water receiving unit 115 are fixedly inserted into the holes.
[0047] Since the upper support plate 116 and the lower support plate 117 are horizontally provided in the body 110
and the lattice heating water receiving unit 115 is vertically coupled between the upper support plate 116 and the lower
support plate 117, and thus the body 110, the upper support plate 116, the lower support plate 117, and the lattice
heating water receiving unit 115 provided in the body 110 which are each formed of a plastic material mutually support
one another, a water pressure of the heating water stored in the body 110 may be withstood.
[0048] The upper support plate 116 is provided at a position spaced a predetermined interval downward from the
upper end of the body 110, and the lower support plate 117 is provided at a position spaced a predetermined interval
upward from the lower end of the body 110.
[0049] Accordingly, when the expansion tank 100 is assembled, an upper communication unit 118 is provided between
the upper support plate 116 and the upper inner cover 120, a lower communication unit 119 is provided between the
lower support plate 117 and the lower inner cover 140, and thus the lattice heating water receiving unit 115 communicates
with the upper communication unit 118 and the lower communication unit 119 in the body 110.
[0050] Also, since the upper communication unit 118 and the lower communication unit 119 are formed, spaces into
which the protrusion units 124 and 144 formed on the lower end of the upper inner cover 120 and the upper end of the
lower inner cover 140 are inserted into the inner circumferential surface of the body 110 are secured.
[0051] Although the body portion 115a of the lattice heating water receiving unit 115 has the outer surface looking like
partially overlapping convex cylindrical shapes, the present embodiment is not limited thereto. The body portion 115a
may have any other shapes as long as the inner space may be divided by the diaphragms to support a water pressure
and distribute the water pressure. Also, it would be understood that a number of the compartments is not limited to that
in FIG. 5 and may also be changed.
[0052] FIG. 8 is a front view illustrating an expansion tank 200 for a gas boiler according to another embodiment of
the present invention. The expansion tank 200 further includes a gas-water separator 210, a water level detection sensor
220, and an overpressure safety valve 230 in addition to the body 110 of the expansion tank 100.
[0053] The gas-water separator 210 for preventing a heating pipeline from being corroded by discharging air included
in heating water to the outside of the expansion tank 200 is configured such that an air vent hole communicating with
air is opened and closed according to a change in a water level in the expansion tank 200.
[0054] Accordingly, when a water level of the heating water stored in the expansion tank 200 is equal to or less than
a predetermined water level, the expansion tank 200 has an opened structure, and when the water level of the heating
water stored in the expansion tank 200 exceeds the predetermined water level, the expansion tank 200 is changed to
a closed structure.
[0055] The water level detection sensor 220 provides a standard for determining whether to supplement the heating
water by allowing a user to easily know a water level of the heating water stored in the expansion tank 200.
[0056] As a temperature of the heating water increases and thus a pressure in the expansion tank 200 rapidly increases,
the overpressure safety valve 230 is automatically opened. The overpressure safety valve 230 may be provided at a
side of the upper portion of the body 110 and may maintain a pressure in the expansion tank 200 at an appropriate level
or less by discharging air compressed in the expansion tank 200 to the outside.
[0057] According to the present embodiment, a change in a pressure of the expansion tank 200 may be handled using
the gas-water separator 210 and the overpressure safety valve 230, and whether to supplement heating water may be
easily determined using the water level detection sensor 220.
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Claims

1. An expansion tank for a gas boiler, the expansion tank comprising:

a body that has an upper portion and a lower portion that are opened,
comprises a lattice heating water receiving unit that is divided into compartments by a plurality of diaphragms
and in which heating water is received, and is integrally formed with the plurality of diaphragms; and
an upper inner cover and a lower inner cover that are coupled to the body to cover the upper portion and the
lower portion of the body.

2. The expansion tank of claim 1, wherein an upper outer cover is attached to an upper portion of the upper inner
cover, and a lower outer cover is attached to a lower portion of the lower inner cover.

3. The expansion tank of claim 1, wherein the lattice heating water receiving unit is shaped such that an outer surface
of a body portion divided into compartments by the plurality of diaphragms is curved outward.

4. The expansion tank of claim 2, wherein each of the body comprising the lattice heating water receiving unit, the
upper inner cover, and the lower inner cover is formed of a plastic material, and each of the upper outer cover and
the lower outer cover is formed of a steel material.

5. The expansion tank of claim 2, wherein flanges that protrude outward are vertically stacked on an edge portion of
an upper end of the body, a lower end of the upper inner cover, and a lower end of the upper outer cover,
flanges that protrude outward are vertically stacked on an edge portion of a lower end of the body, an upper end of
the lower inner cover, and an upper end of the lower outer cover, and
a plurality of bolts pass through at regular intervals from the flanges formed on the upper outer cover to the flanges
formed on the lower outer cover, and end portions of the plurality of bolts are screwed into nuts.

6. The expansion tank of claim 1, wherein an upper support plate and a lower support plate are horizontally provided
respectively in the upper portion and the lower portion of the body, and flanges are formed on an upper end and a
lower end of the lattice heating water receiving unit and are fixedly inserted into holes formed in the upper support
plate and the lower support plate.

7. The expansion tank of claim 6, wherein each of the upper support plate and the lower support plate is formed of a
plastic material.

8. The expansion tank of claim 6, wherein the upper support plate comprises an upper communication unit that is
provided at a position spaced a predetermined interval downward from an upper end of the body and is disposed
between the upper support plate and the upper inner cover, and the lower support plate comprises a lower com-
munication unit that is provided at a position spaced a predetermined interval upward from a lower end of the body
and is disposed between the lower support plate and the lower inner cover,
wherein the compartments of the lattice heating water receiving unit communicate with one another through the
upper communication unit and the lower communication unit.

9. The expansion tank of claim 8, wherein protrusion units that are closely attached to an inner circumferential surface
of the body are respectively formed on a lower end of the upper inner cover and an upper end of the lower inner
cover, and O-rings are disposed between outer circumferential surfaces of the protrusion units and the inner cir-
cumferential surface of the body.

10. The expansion tank of claim 2, wherein each of the upper inner cover and the upper outer cover is curved upward,
and each of the lower inner cover and the lower outer cover is curved downward.

11. The expansion tank of any one of claims 1 through 10, wherein a gas-water separator, a water level detection sensor,
and an overpressure safety valve are further provided on the body.
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