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(57) ABSTRACT 

A fire hole part structure of a gas burner, which is constructed 
to be manufactured at a low cost, can improve flame stability, 
and can prevent incomplete combustion due to the length of 
flame. The structure is provided to a premixing ignition 
burner, which is installed to apply heat to a heat exchanger of 
a boiler, and includes fire hole pieces which are installed 
parallel to one anotherin mounting openings of a burner body, 
and each of which is defined with fire holes at regular inter 
vals. An upper wall of at least one of the fire hole pieces is bent 
or curved to extendinat least two directions, and the fireholes 
are defined through respective surface portions of the upper 
wall, which extend in different directions, to face different 
directions. 
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FLAME STRUCTURE OF GAS BURNER 

TECHNICAL FIELD 

0001. The present invention relates to a fire hole part struc 
ture of a gas burner, which can improve flame stability 
through impingement injection of flame through fire holes 
and can reduce the generation of incomplete combustion 
products. 

BACKGROUND ART 

0002. As a gas burner for a boiler or a water heating 
system, a Bunsen burner was used in the past, but a premixing 
ignition type burner is being mainly used these days since it 
can reduce the generation of pollutants and decrease the size 
of a combustion chamber. 

0003. The premixing ignition type burner has a fire hole 
part which has defined therein a plurality of fire holes for 
injecting the premixture of fuel gas and air to thereby produce 
flame. A conventional fire hole part has a structure in which 
fire holes are defined through a single plate member compris 
ing a flat plate or a cylindrical plate. The conventional fire 
hole part structure has problems in that the combustion Sur 
face thereof is likely to be distorted or the shape of the fire 
holes is likely to be changed due to deformation by thermal 
stress, whereby incomplete combustion or backfiring can be 
caused. 

0004. In order to overcome these problems, a fire hole part 
structure, which employs a metal fiber mat formed by weav 
ing metal fiber, or a ceramic plate formed by sintering 
ceramic, has been disclosed in the art. However, this structure 
incurs Substantial material costs, and the manufacturing pro 
cedure is complicated, so that the manufacturing costs are 
increased. Also, because the configuration of a premixer is 
complex, pressure loss increases, the flame is unstable, and 
noise occurs. Further, the fire hole part structure suffers from 
defects due to the characteristics of the material thereof. For 
example, in the case of the metal fiber mat, since it has a 
certain degree of softness, the combustion Surface and fire 
holes are likely to be distorted due to deformation by the 
application of force upon assembly and due to drooping after 
installation. In the case of the sintered ceramic plate, as con 
densed water drips from the heat exchanger, arranged above 
the ceramic plate, the fire hole part can be adversely affected. 
0005 FIG. 1 illustrates another conventional fire hole part 
structure for a gas burner, which is formed at a reduced cost 
using a metal plate and can solve the problems caused by 
deformation due to thermal stress. 

0006. In the illustrated conventional fire hole part, a plu 
rality of fire hole pieces 120 is installed in a parallel arrange 
ment in mounting openings 110 which are defined in the 
upper end of a burner body 100. Each fire hole piece 120 is 
bent so as to define an elongate channel which Substantially 
has the sectional shape of a U rotated 180° so that it opens 
downward. A plurality of fire holes 121 is defined at regular 
intervals through the upper surface of each firehole piece 120. 
Both ends of each fire hole piece 120 are fastened to the 
burner body 100 by fastening covers 123 and bolts. 
0007. Due to the fact that the fire hole part structure is 
constituted by the fire hole pieces 120, which are separately 
formed using metal plates, the manufacturing cost can be 
reduced. Further, since the respective separate firehole pieces 
120 are individually fastened, deformation of the entire fire 
hole part due to thermal stress can be decreased. Also, by 
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changing the number of fire hole pieces 120 for ease of 
mounting, the heating capacity of a burner can be easily 
adjusted. 

DISCLOSURE OF INVENTION 

Technical Problem 

0008. However, the flame of a premixing ignition burner 
has narrow limits of inflammability, unlike the diffusion 
flame of a Bunsen burner. In the case of an ideal premixture 
combustion type flame, which is produced through the com 
bustion of for example, LNG, which contains methane as a 
main constituent thereof, flames are not produced at an excess 
air factor of 1.6 or greater. In actual fact, since fuel and air are 
not ideally mixed in the premixing ignition burner, flame can 
be produced even at an excess air factor of 1.7, but in this case, 
the flame lifts off the burner and becomes unstable. 

0009. Therefore, in the conventional fire hole part struc 
ture of a gas burner, in which flame is produced through the 
fire holes 121 defined on the flat upper surfaces of the fire hole 
pieces 120, since flame stabilizing means is not provided, the 
flame is likely to be unstable due to lifting. Also, as the load of 
the premixture, such as the flow amount or the flow rate, is 
increased, the length of the flame is also increased, and the 
flame is likely to come into direct contact with the heat 
exchanger arranged above the burner. In this case, as the 
temperature of the flame decreases, incomplete combustion 
can occur, generating a Substantial amount of pollutants such 
as carbon monoxide, etc. 

Technical Solution 

0010. Accordingly, an object of the present invention is to 
provide a fire hole part structure of a gas burner, which is 
constructed to be manufactured at a low cost, can improve 
flame stability, and can prevent incomplete combustion attrib 
utable to the length of flame. 

Advantageous Effects 

0011 Thanks to the features of the present invention, due 
to the fact that impingement injection of flame between 
adjoining fire hole pieces is made possible through the fire 
holes, which are defined in at least two directions inclined 
relative to a vertical direction, a flame holding characteristic 
can be improved, and excellent flame stability can be main 
tained even in combustion under a high load. Also, because 
the verticallength of the flame is decreased, incomplete com 
bustion due to contact between the heat exchanger and flame 
can be prevented, the size of the burner can be reduced, and 
the combustion load can be increased. 

0012 Moreover, by changing the shape or the arrange 
ment of the fire hole pieces depending upon the desired per 
formance or conditions, it is possible to provide a burner 
which can accomplish or further improve the above-de 
scribed effects. 

0013 Furthermore, by increasing the deformation 
strength of the fire hole piece through bending or curving the 
upper wall of the fire hole piece, even when a fire hole part is 
constructed Such that the fire hole pieces are integrally con 
nected with one another to constitute a single plate, deforma 
tion due to thermal stress can be reduced, and it is possible to 
provide a fire hole part structure having improved durability. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0014 FIG. 1 is a perspective view illustrating a conven 
tional fire hole part structure of a gas burner, 
0015 FIG. 2 is a perspective view illustrating a fire hole 
part structure of a gas burner in accordance with a first 
embodiment of the present invention; 
0016 FIG. 3 is cross-sectional view illustrating the main 
portion of the fire hole part structure shown in FIG. 2; 
0017 FIG. 4 is a perspective view illustrating a fire hole 
part structure of a gas burner in accordance with a second 
embodiment of the present invention; 
0018 FIG. 5 is a perspective view illustrating a fire hole 
part structure of a gas burner in accordance with a third 
embodiment of the present invention; 
0019 FIG. 6 is a perspective view illustrating a fire hole 
part structure of a gas burner in accordance with a fourth 
embodiment of the present invention; 
0020 FIG. 7 is a perspective view illustrating a fire hole 
part structure of a gas burner in accordance with a fifth 
embodiment of the present invention; 
0021 FIG. 8 is a perspective view illustrating a fire hole 
part structure of a gas burner in accordance with a sixth 
embodiment of the present invention; and 
0022 FIG. 9 is a perspective view illustrating a fire hole 
part structure of a gas burner in accordance with a seventh 
embodiment of the present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0023. According to the present invention, there is provided 
a fire hole part structure provided to a premixing ignition 
burner which is installed to apply heat to the heat exchanger 
of a boiler, and including a plurality of fire hole pieces which 
are installed parallel to one another in mounting openings of 
a burner body and each of which is defined with a number of 
fire holes at regular intervals, wherein an upper wall of at least 
one of the firehole pieces is bent or curved to extend in at least 
two directions, and the fire holes are defined through respec 
tive surface portions of the upper wall, which extend in dif 
ferent directions, to face different directions. 

MODE FOR THE INVENTION 

0024. The above objects, and other features and advan 
tages of the present invention will become more apparent 
after a reading of the following detailed description. Hereaf 
ter, a preferred embodiment of the present invention will be 
described with reference to the attached drawings. 
0025 FIG. 2 is a perspective view illustrating a fire hole 
part structure of a gas burner in accordance with a first 
embodiment of the present invention, and FIG. 3 is cross 
sectional view illustrating the main portion of the fire hole 
part structure shown in FIG. 2. 
0026 Referring to FIGS. 2 and 3, in a fire hole part struc 
ture for a gas burner in accordance with a first embodiment of 
the present invention, fire hole pieces 20 are installed parallel 
to and adjacent to one another in a plurality of mounting 
openings 13 which are defined in the upper portion of a burner 
body 11. 
0027. The burner body 11 is a conventional one. While not 
shown in the drawings, a manifold, in which fuel gas and air 
are mixed with each other, is coupled to the lower portion of 
the burner body 11. A gas Supply pipe for Supplying fuel and 
a blower for supplying air are coupled to the manifold. Since 
the burner body 11 has a conventional configuration, detailed 
description thereof will be omitted herein. 
0028. A plurality of premixture accommodating spaces 
14, which are separated by partition walls 12, is defined in the 
burner body 11 according to the capacity of the gas burner. 
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Each premixture accommodating space 14 is opened upward, 
and the upper end thereof defines the mounting opening 13. 
0029. Each fire hole piece 20 has an upper wall 21 which 

is bent along the center portion thereof in the lengthwise 
direction thereof, and defines a channel which is opened 
downward. The upper wall 21 is bent to have a wedge-shaped 
section which projects upward. The plurality of fire holes 23 
is defined through surface portions which are divided by a 
bending line 24 in a manner Such that the discharge directions 
of premixture through the fire holes 23 are inclined with 
respect to the vertical direction. Preferably, the fire holes 23 
defined in both sides of the bending line 24 are arranged to be 
staggered with each other. 
0030) Fastening holes 16 are defined in the burner body 11 
adjacent to both lengthwise ends of the mounting openings 
13. Support lips 27 to be received in the fastening holes 16 are 
formed on both lengthwise ends of the fire hole pieces 20. As 
fastening plates 15 are locked to the burner body 11 by bolts 
17 in such a way as to press the support lips 27, the fire hole 
pieces 20 are fastened to the burner body 11. A plurality of 
grooves 25 is defined in the sidewalls of the fire hole pieces 20 
to prevent distortion of the fire hole pieces 20 due to thermal 
stress and to promote cooling of the fire hole pieces 20. 
0031. As described above, in the fire hole part structure 
according to the present invention, the upper wall 21 of each 
fire hole piece 20 is bent such that two inclined surface por 
tions extending in different directions are formed, and the fire 
holes 23 are defined through the two inclined surface por 
tions. Therefore, as shown in FIG.3, the injection direction of 
the flame created through each fire hole 23 is inclined with 
respect to the vertical direction, and the two flames injected 
through the two facing fire holes 23 of adjoining fire hole 
pieces 20 interfere with each other, by which flame stabilizing 
means is formed. 

0032. Accordingly, in the case of the fire hole pieces 20 
according to the present invention, flame stability is improved 
compared to the conventional fire hole pieces formed of flat 
plates. Therefore, even when the air ratio of the flame or the 
load of a premixer is increased, flame lifting and resultant 
flame instability do not occur. Also, since the vertical length 
of the flame is shortened, the generation of incomplete com 
bustion products, such as carbon monoxide, etc., which may 
be caused when the flame comes into direct contact with a 
heat exchanger, can be avoided. As a consequence, by adopt 
ing the fire hole part structure according to the present inven 
tion, the height of the combustion chamber of the burner can 
be decreased, and the thermal load per unit area can be 
increased, whereby high load combustion can be effected 
using a burner structure having a reduced size. Moreover, 
assuming that the width of the fire hole piece 20 and the 
interval between the fire holes 23 are the same, the length of 
the fire hole 23 is decreased by about half, and the number of 
fire holes 23 is doubled, whereby the above-described effects 
can be further improved. 
0033 Moreover, due to the fact that the surfaceportions of 
the fire hole piece 20, which are bent along the bending line 
24, are located at Staggered positions, even when the fireholes 
23 are densely defined through the fire hole pieces 20 to thus 
have a narrow interval, the flames created through adjoining 
fire holes 23 do not needlessly interfere or combine with each 
other. Therefore, it is possible to realize a burner structure 
which permits high load combustion and the combustion 
intensity of which can be adjusted. Also, for the same reason, 
while not shown in the drawings, it is possible for the facing 
fire holes 23 of two adjoining fire hole pieces 20 to be defined 
to be staggered with respect to each other. 
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0034. Meanwhile, although, in this embodiment, the fire 
hole piece 20 was illustrated as being bent to have a wedge 
shaped section that projects upward, it is to be readily under 
stood that the present invention is not limited to this concrete 
example. Therefore, the upper wall 21 of the firehole piece 20 
can be bent or curved to have various sections so that the fire 
holes 23 defined through the fire hole pieces 20 face at least 
two different directions. For example, as shown in FIG. 8, the 
upper wall 21 of the fire hole piece 20 can be bent downward 
toward the inside of the burner body 11 in a manner such that 
the upper surface of each fire hole piece 20 has a wedge 
shaped section, similar to the above-described embodiment, 
but the bending line 24 is depressed downward, unlike the 
above-described embodiment. 
0035 Also, in addition to the wedge-shaped section, as 
shown in FIG. 4, the upper wall 21 of each fire hole piece 20 
can be curved upward in a manner Such that the upper Surface 
of each fire hole piece 20 has an arc-shaped section. The 
plurality of fire holes 23 is defined at two or more positions on 
the upper surface thereofto face directions which are inclined 
with respect to the vertical direction. Even in this sectional 
shape, similar to the wedge-shaped section described just 
above, the upper wall 21 can be curved downward toward the 
inside of the burner housing 11, as shown in FIG. 9. 
0036. As the case may be, the fire hole pieces 20 may not 
have the same sectional shape. For example, as shown in FIG. 
5, fire hole pieces 20a each having a flat upper surface, similar 
to the conventional fire hole piece 120 and three-dimensional 
fire hole pieces 20, each having an upper wall 21 which is bent 
or curved, as described above, can be alternately arranged 
with each other. That is to say, differently shaped fire hole 
pieces 20 and 20a can be alternately arranged with each other. 
In the case where the fire hole pieces 20 and 20a are arranged 
as shown in FIG. 5, since both side portions of the flame, 
which is created through the flat type fire hole piece 20a, 
interfere with the flames which are created through two 
adjoining three-dimensional fire hole pieces 20, the flame 
holding characteristic and flame stability, as described above, 
can be improved, and impingement angle and the interval of 
flame can be easily adjusted within a wide range. 
0037. Further, as shown in FIG. 5, in the case of the fire 
hole pieces 20b which are positioned on both side ends of the 
burner body 11, in order to avoid flame instability and incom 
plete combustion, which may occur due to direct contact of 
the flame with the burner body 11, it is preferred that only one 
surface portion of the two surface portions of the fire hole 
piece 20b which faces adjacent fire hole piece 20 or 20a be 
defined with the fire holes 23, and that the other surface 
portion of the two surface portions of the fire hole piece 20b, 
which faces the wall of the burner body 11, not be defined 
with the fire holes 23. 
0038. In another embodiment of the fire hole pieces 20, 
which are positioned on both side ends of the burner body 11, 
as shown in FIG. 6, each fire hole piece 20 can be configured 
in a manner Such that the Surface portion, which faces the 
center of the fire hole part, is formed as an inclined surface 28, 
the surface portion, which faces away from the center of the 
fire hole part, is formed as a vertical surface 29 to be brought 
into contact with the wall of the burner body 11, and the fire 
holes 23 are defined only through the inclined surface 28. 
0039. Further, although it was illustrated in the above 
described embodiments that the respective fire hole pieces 20 
are formed of individually separated plate members, as the 
case may be, as shown in FIG. 7, a single plate member can be 
bent so that the plurality of fire hole pieces 20 can be inte 
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grally connected with one another. Even in this case, since the 
upper surfaces 21 of the respective fire hole pieces 20 are bent 
or curved, the deformation strength of the fire hole part struc 
ture can be improved. Also, because a plurality of grooves 25 
is defined in the sidewalls of the integrated fire hole pieces 20 
to disperse thermal stress, even though the respective fire hole 
pieces 20 are not separated from one another, deformation 
due to thermal stress is decreased compared to the conven 
tional fire hole part structure formed of the flat plates. 

INDUSTRIAL APPLICABILITY 

0040. The present invention can provide a fire hole part 
structure of a gas burner, which is constructed to be manu 
factured at low cost, can improve flame stability, and can 
prevent incomplete combustion due to the length of a flame. 

1. A fire hole part structure comprising: 
a plurality of fire hole pieces configured to be installed 

parallel to one another in at least one mounting opening 
of a burner body, and 

wherein each fire hole piece has defined therein a plurality 
of fire holes at regular intervals, 

wherein an upper wall of at least a first fire hole piece is 
configured with two surface portions, 

wherein each of the two surface portions faces a different 
direction, and 

wherein each of the two surface portions includes at least 
two fire holes. 

2. The fire hole part structure according to claim 1, wherein 
the upper wall of the first fire hole piece has a wedge-shaped 
or an arc-shaped section which is one of concave or convex. 

3. The fire hole part structure according to claim 1, wherein 
the plurality of fire hole pieces are installed in the burner 
body, and wherein the fire hole pieces which are installed in 
outermost regions of the burner body contain fire holes only 
on Surface portions of the upper walls that face towards 
adjoining fire hole pieces. 

4. The fire hole part structure according to claim 1, wherein 
the fire holes defined through the two surface portions of the 
upper wall of each fire hole piece are staggered relative to 
each other. 

5. The fire hole part structure according to claim 1, wherein 
the plurality offire hole pieces are formed by bending a single 
plate so that the fire hole pieces are integrally connected with 
one another. 

6. The fire hole part structure according to claim 2, 
wherein, the plurality of fire hole pieces are installed in the 
burner body, and wherein the fire hole pieces which are 
installed in outermost regions of the burner body contain fire 
holes only on Surface portions of the upper walls that face 
towards adjoining fire hole pieces. 

7. The fire hole part structure according to claim 2, wherein 
the fire holes defined through the two surface portions of the 
upper wall of each fire hole piece are staggered relative to 
each other. 

8. The fire hole part structure according to claim 2, wherein 
the plurality offire hole pieces are formed by bending a single 
plate so that the fire hole pieces are integrally connected with 
one another. 

9. The fire hole part structure according to claim 1, wherein 
the fire hole structure is provided to a premixing ignition 
burner which is installed to apply heat to a heat exchanger of 
a boiler. 


