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(57) Abstract: It is an object of
the present invention to provide
a combustion apparatus with a
cylindrical burner of a multiple
stage structure, which is capable
of improving a turn-down ratio by
configuring a distribution plate for
evenly distributing mixed gas to a
combustion chamber in the multiple
stage structure and independently
supplying the mixed gas to the
distribution plate of the multiple stage
structure in a gas boiler with the
cylindrical burner and of allowing
combustion to be stably performed at a
low load to a high load according to a
heating load required in the boiler. In
order to achieve the above-described
object, a combustion apparatus having
a cylindrical burner of a multiple stage
structure includes a distribution unit
including a plurality of mixed gas
pipes branched to a plurality of paths
at an inlet through which mixed gas
transferred by a blower is introduced
and in which an inner pipe is installed
in an inside of an outer pipe with being

100

o spaced from the outer pipe so that the mixed gas can pass in an inside of a combustion chamber, and a plurality of distribution
plates having a cylindrical thin plate with a plurality of holes positioned at an edge of the plurality of mixed gas pipes and installed
in a vertical lamination structure; and a porous plate having a plurality of flame holes, which is spaced from outer surfaces of the

plurality of distribution plates.
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Description

COMBUSTION APPARATUS EQUIPPED WITH MULTI LAYER

[1]

(2]

(3]

[4]

(5]

[6]

CYLINDRICAL BURNER
Technical Field

The present invention relates to a cylindrical burner of a multiple stage structure, and
more particularly, to a cylindrical burner of a multiple stage structure that can improve
a turn-down ratio by configuring a distribution plate installed in the burner, which

equalizes mixed gas, in the multiple stage structure.

Background Art

In general, a burner used in a gas boiler is classified into a cylindrical burner and a
flat-type burner in accordance with a shape of the burner. Among them, it is known
that the cylindrical burner optimizes and stabilizes combustion by enabling heat to be
stably absorbed and distributed.

FIG. 1 is a schematic view illustrating an example of a gas boiler employing a
cylindrical burner according to the related art. FIG. 1 (a) shows a tapered cylindrical
burner and FIG. 1 (b) shows a cylindrical burner.

The gas boiler includes a blower 10 that supplies mixed gas of air introduced from
the outside and fuel gas to the burner, a burner 20 that combusts the mixed gas
supplied from the blower 10 using an igniter, a combustion chamber 30 where the
mixed gas is combusted by the burner 20, and a heating water channel 41 and a heating
water pipe 42 which are installed on an outer wall of the combustion chamber 30 and
to which heat is transmitted from the combustion chamber 30.

The burner 20 includes a distribution plate 21 that has a plurality of holes formed on
a cylindrical or a tapered cylindrical thin plate to evenly distribute mixed gas, and a
porous plate 22 that is distantly installed outside of the distribution plate 21 by a predet
ermined distance, which has a plurality of flame holes punched on the cylindrical or
tapered cylindrical thin plate to stably produce a flame. Metal fiber may be installed on
the outside of the porous plate 22.

In such gas boiler, a turn-down ratio (TDR) is set according to a heating load
required in the boiler. The turn-down ratio (TDR) means the ratio of a 'maximum gas
flow rate to a minimum gas flow rate' in a gas combustion apparatus capable of
variably controlling a jetting amount of gas. For example, in case that the maximum
gas flow rate is 30,000 kcal/h and the minimum gas flow rate is 6,000 kcal/h, the turn-
down ratio (TDR) becomes 5:1. The turn-down ratio (TDR) is limited according to
how low the minimum gas flow rate for maintaining the stabilized flame can be

adjusted.
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[9]
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[13]

Disclosure of Invention

Technical Problem

In the case of a gas boiler, as a turn-down ratio (TDR) increases, the control of the
gas boiler becomes convenient.

That is, combustion is performed with the maximum heating power to reach a target
heating temperature in a short time during the initial combustion, but the combustion is
performed by gradually reducing an amount of gas supplied to a burner 20 as a current
heating temperature becomes close to the target heating temperature.

In this case, if the turn-down ratio (TDR) is low (that is, in the case in which the
minimum gas output is high), it becomes difficult to control the boiler by reducing the
amount of gas for decreasing an output of the burner 20.

Accordingly, various methods for improving the turn-down ratio (TDR) of the burner
applied to a conventional gas boiler have been proposed.

The present invention has been finalized in order to solve the above-described
problems. An object of the present invention is to provide a combustion apparatus with
a cylindrical burner of a multiple stage structure, which is capable of improving a turn-
down ratio by configuring a distribution plate as the multiple stage structure for evenly
distributing mixed gas to a combustion chamber and by independently supplying the
mixed gas to the distribution plate with the multiple stage structure, and capable of
allowing combustion to be stably performed at a low load to a high load according to a

heating load required in the boiler.

Technical Solution

In order to achieve the above-described object, according to the present invention,
there is provided a combustion apparatus having a cylindrical burner of a multiple
stage structure. The combustion apparatus includes a distribution unit including a
plurality of mixed gas pipes branched to a plurality of paths at an inlet through which
mixed gas transferred by a blower is introduced and in which an inner pipe is installed
in an inside of an outer pipe with being spaced from the outer pipe by a predetermined
interval so that the mixed gas can pass in an inside of a combustion chamber, and a
plurality of distribution plates having a cylindrical or tapered cylindrical thin plate with
a plurality of holes positioned at an edge of each of the plurality of mixed gas pipes
and installed in a vertical lamination structure; and a porous plate having a plurality of
flame holes, which is spaced from outer surfaces of the plurality of distribution plates
to form a space between the porous plate and outer surfaces of the plurality of dis-
tribution plates.

In this case, it is preferable that the space be divided into spaces of the number cor-

responding to the number of the distribution plates by shielding members formed
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(23]

[24]

[25]

[26]

between the plurality of distribution plates and the porous plate.

Here, the combustion apparatus may further include a control valve for controlling to
selectively supply the mixed gas through one or more paths among the plurality of dis-
tribution units.

In the combustion apparatus, air is transferred to the mixed gas pipes of the plurality
of distribution units by a blower, and control valves for controlling a selective supply
of fuel to the plurality of mixed gas pipes are installed on fuel supply pipes branched
from the mixed gas pipes.

Advantageous Effects

According to a combustion apparatus with a cylindrical burner of a multiple stage
structure of the present invention, it is possible to allow combustion to be stably
performed at a low load to a high load depending on a heating load required in a boiler
by improving a turn-down ratio.

Brief Description of the Drawings

FIG. 1 is a schematic view illustrating an example of a gas boiler employing a
cylindrical burner according to the related art.

FIG. 2 is a schematic view illustrating a combustion apparatus with a cylindrical
burner according to an embodiment of the invention.

FIG. 3 is an exploded perspective view illustrating components of the cylindrical
burner shown in FIG. 2.

FIG. 4 is a schematic view illustrating a combustion apparatus with a cylindrical
burner according to another embodiment of the invention.

FIG. 5 is a schematic view illustrating a fuel introduction unit of a combustion
apparatus with a cylindrical burner according to a further embodiment of the invention.
Best Mode for Carrying Out the Invention

Hereinafter, configuration and effects of preferred embodiments of the present
invention will be described in detail with reference to the accompanying drawings.

FIG. 2 is a schematic view illustrating a combustion apparatus with a cylindrical
burner according to an embodiment of the invention. FIG. 3 is an exploded perspective
view illustrating components of the cylindrical burner shown in FIG. 2.

Mixed gas of air and fuel for combustion is transferred to a burner 200 by a blower
100. FIG. 2 shows a structure in which the mixed gas is introduced into the blower
100. However, a structure in which only the air is transferred by the blower 100 and
the fuel is mixed with the transferred air may be adopted.

The mixed gas transferred by the blower 100 is dividedly transferred by a first dis-
tribution unit 210, a second distribution unit 220, and a third distribution unit 230.

In this embodiment, three distribution units are used, but two or four or more dis-
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[35]

tribution units may be used in accordance with an area where an output of the burner is
desired to be controlled according to a heating load (that is, in accordance with a turn-
down ratio to be set). That is, as the number of distribution units increases, the turn-
down ratio increases in proportion to the number of distribution units.

Mixed gas pipes 211, 221, and 231 are provided with the first distribution unit 210,
the second distribution unit 220, and the third distribution unit 230, respectively.

Control valves 410 and 420 are installed on the two mixed gas pipes 221 and 231
among the three mixed gas pipes 211, 221, and 231. In order to control the output of
the burner according to the heating load, by opening and closing the two control valves
410 and 420, the mixed gas is selectively supplied through one or more paths among
the three distribution units 210, 220, and 230.

An inner pipe is inserted into an outer pipe with being spaced from the outer pipe by
a predetermined gap in each mixed gas pipe so that the mixed gas can be separately
supplied to the three mixed gas pipes 211, 221, and 231.

That is, the first mixed gas pipe 211 is installed with being inserted into the second
mixed gas pipe 221 and the second mixed gas pipe 221 is installed with being inserted
into the third mixed gas pipe 231.

In this case, an outer surface of the first mixed gas pipe 211 and an inner surface of
the second mixed gas pipe 221, and an outer surface of the second mixed gas pipe 221
and an inner surface of the third mixed gas pipe 231 are spaced from each other by the
predetermined gap. As a result, the mixed gas is introduced into the spaced gap and
jetted to the inside of a combustion chamber 300 through distribution plates 212, 222,
and 232.

The first distribution plate 212, the second distribution plate 222, and the third dis-
tribution plate 232 of an expanded shape for evenly distributing the mixed gas are
formed at upper edges of the first mixed gas pipe 211, the second mixed gas pipe 221,
and the third mixed gas pipe 231, respectively.

The first to third distribution plates 212, 222, and 232 are formed with a tapered
cylindrical shape by a thin plate. A plurality of holes are formed on surfaces of the dis-
tribution plates. An edge on a bottom surface of the first distribution plate 212 comes
in contact with an edge of a top surface of the second distribution plate 222 and an
edge of a bottom surface of the second distribution plate 222 comes in contact with an
edge of a top surface of the third distribution plate 232, thereby forming a vertical
lamination structure.

A porous plate 240 in which a plurality of flame holes are punched on the thin plate
to stably form flames is installed outside the first to third distribution plates 212, 222,
and 232.

An inner surface of the porous plate 240 is spaced from outer surfaces of the first to
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[36]
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[40]

third distribution plates 212, 222, and 232 by a predetermined distance, thereby
forming a first space 261, a second space 262, and a third space 263.

The first space 261 and the second space 262 are separated from each other by a
shielding member 251, thereby preventing mixed gas passing through the first dis-
tribution plate 212 from being jetted to the combustion chamber 300 through the
second space 262, or mixed gas passing through the second distribution plate 222 from
being jetted to the combustion chamber 300 through the first space 261.

Also, the second space 262 and the third space 263 are separated from each other by
a shielding member 252, thereby preventing the mixed gas passing through the second
distribution plate 222 from being jetted to the combustion chamber 300 through the
third space 263 or mixed gas passing through the third distribution plate 232 from
being jetted to the combustion chamber 300 through the second space 262.

An operation according to a load amount required in the combustion apparatus
having the above-described configuration will now be described.

First, in order to actuate the burner in a low load, the mixed gas is supplied with the
two control valves 410 and 420 closed. In this case, the mixed gas is jetted to the
combustion chamber 300 through the first distribution plate 212 by way of the first
mixed gas pipe 211 and combustion is performed by ignition of an igniter (not shown).

In order to actuate the burner in a middle load, one control valve 410 is closed and
the other control valve 420 is opened. Thereby, the mixed gas is jetted to the
combustion chamber 300 through the first and second distribution plates 212 and 222
by way of the first and second mixed gas pipes 211 and 221, and then the combustion
is performed.

In order to actuate the burner in a high load, the two control valves 410 and 420 are
opened. Thereby, the mixed gas is jetted to the combustion chamber 300 through the
first to third distribution plates 212, 222, and 232 by way of the first to third mixed gas
pipes 211, 221, and 231.

‘When the combustion is controlled in the above-described manner, the combustion is
stably performed even in the low load, thereby realizing a high turn-down ratio.

FIG. 4 is a schematic view illustrating a combustion apparatus with a cylindrical
burner according to another embodiment of the invention.

In the embodiment of FIG. 2, the porous plate and the distribution plates have the
tapered cylindrical shape, but in this embodiment, a porous plate 270 and distribution
plates 214, 224, and 234 have the cylinder shape. Reference numerals 213, 223, and
233 not described, represent mixed gas pipes.

FIG. 5 is a schematic view illustrating a fuel introduction unit of a combustion
apparatus with a cylindrical burner according to a further embodiment of the invention.

In the embodiment of FIG. 2, introduction of the mixed gas is controlled by the
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control valves 410 and 420, but in the embodiment of FIG. 5, air is supplied by the
blower 100 and fuel supply is controlled by control valves 430 and 440.

[47] That is, the air is transferred to mixed gas pipes 215, 225, and 235 by the blower 100,
and the control valves 430 and 440 for controlling the selective supply of the fuel to
the mixed gas pipes 215, 225, and 235 are installed on fuel supply pipes 216, 226, and
236 branched from the mixed gas pipes 215, 225, and 235.

(48] Accordingly, when the open and close of the control valves 430 and 440 are
controlled according to the load area, the combustion can be stably performed in the
low load to the high load, thereby realizing the high turn-down ratio.

[49] As described above, while the invention has been described with reference to the em-
bodiments, the embodiments are just illustrative. Therefore, it will be understood by
those skilled in the art that various changes and modifications may be made without

departing from the spirit and scope of the invention.
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Claims

A combustion apparatus having a cylindrical burner of a multiple stage structure,
the combustion apparatus comprising:

a distribution unit including a plurality of mixed gas pipes branched to a plurality
of paths at an inlet through which mixed gas transferred by a blower is
introduced and in which an inner pipe is installed in an inside of an outer pipe
with being spaced from the outer pipe by a predetermined interval so that the
mixed gas can pass in an inside of a combustion chamber, and a plurality of dis-
tribution plates having a cylindrical or tapered cylindrical thin plate with a
plurality of holes positioned at an edge of each of the plurality of mixed gas
pipes and installed in a vertical lamination structure; and

a porous plate having a plurality of flame holes, which is spaced from outer
surfaces of the plurality of distribution plates to form a space between the porous
plate and outer surfaces of the plurality of distribution plates.

The combustion apparatus of claim 1,

wherein the space is divided into spaces of the number corresponding to the
number of the distribution plates by shielding members formed between the
plurality of distribution plates and the porous plate.

The combustion apparatus of claim 1 or 2, further comprising:

a control valve for controlling to selectively supply the mixed gas through one or
more paths among the plurality of distribution units.

The combustion apparatus of claim 1 or 2,

wherein air is transferred to the mixed gas pipes of the plurality of distribution
units by a blower, and

control valves for controlling a selective supply of fuel to the plurality of mixed

gas pipes are installed on fuel supply pipes branched from the mixed gas pipes.
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