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Description

FIELD OF THE PRESENT INVENTION

[0001] The present invention relates to the technical
field of water heaters, and discloses a gas water heater
and a burner thereof.

BACKGROUND OF THE PRESENT INVENTION

[0002] In the prior art, most water heater manufactur-
ers adopt common atmospheric burners, in which the
burner has only a single fuel gas-air mixing channel, while
the NOX emissions in the combustion products remain
constantly high. A known water heater is disclosed in the
European patent application EP 3584499A1, which rep-
resents prior art in the sense of Article 54(3) EPC. It is
known that NOX is a toxic gas not only harmful to human
body but also polluting the atmosphere. Facing the im-
minent enforcement of European EN26 standard, gas
water heaters must meet the low NOX emission require-
ments. However, it is difficult for common burners to meet
the low NOX demand, thus restricting the company’s de-
velopment in a certain degree. At the same time, the CO
emission value of common burners remains relatively
high, leaving zero CO emission or low CO emission re-
quirements currently unachievable. In response to na-
tional energy conservation and emission reduction poli-
cies, it is a tendency that water heaters should achieve
low pollution emissions. In addition, as the minimum input
power of existing water heater has been too high, the
minimum temperature rise of heated water is too high,
which hardly achieves a desired bath temperature in
summer, thereby significantly affecting user experience.

SUMMARY OF THE PRESENT INVENTION

[0003] The objective of the present invention is to over-
come the deficiencies of the prior art and provide a gas
water heater and a burner thereof, which achieves low
pollution emissions by reducing NOX and CO emissions,
and also achieves "low heat combustion" by controlling
the number of combustive fuel gas-air mixing channels
11 in the burner, thus effectively increasing a turndown
ratio.
[0004] In order to achieve the above object, a first as-
pect of the present invention provides a burner compris-
ing an injector and a fire hole plate, wherein the injector
is internally provided with at least two non-communicat-
ing parallel fuel gas-air mixing channels, one end of the
injector is provided with at least two injection holes that
are respectively in communication with the fuel gas-air
mixing channels in one-to-one correspondence, the oth-
er end of the injector is provided with at least two jet holes
that are respectively in communication with the fuel gas-
air mixing channels in one-to-one correspondence, the
fire hole plate is arranged covering the end of the injector
that provides the jet holes, and there is provided a plu-

rality of fire holes opened on the fire hole plate above
each jet hole.
[0005] The injector is provided with a water flow chan-
nel that is disposed adjacent to the jet hole for a flow of
cooling water.
[0006] The fuel gas-air mixing channel is T-shaped in
general, and the fuel gas-air mixing channel includes a
converging section, a mixing section, and a diverging
section which are sequentially communicated along a
fuel gas-air flow direction, wherein the converging section
has a tapered shape that gradually tapers in the fuel gas-
air flow direction, a cross-sectional area of an inlet of the
converging section is 3-6 times a cross-sectional area of
an outlet of the converging section; a cross-sectional ar-
ea of the mixing section along the fuel gas-air flow direc-
tion gradually increases, and a cross-sectional area of
an outlet of the mixing section is 2-5 times a cross-sec-
tional area of an inlet of the mixing section; and the di-
verging section is triangular-shaped in general along the
fuel-gas air flow direction, a cross-sectional area of an
inlet of the diverging section is smaller than a cross-sec-
tional area of an outlet of the diverging section, and an
intermediate section of the diverging section is provided
with a constricted opening.
[0007] Preferably, the cross-sectional area of the inlet
of the converging section is four times the cross-sectional
area of the outlet of the converging section, and the cross-
sectional area of the outlet of the mixing section is three
times the cross-sectional area of the inlet of the mixing
section.
[0008] The lengths of the converging section, the mix-
ing section, and the diverging section along the fuel gas-
air flow direction are respectively set to A, B and C, where-
in B>C>A, B is 3-6 times of A, and B is 1.5-3.5 times of C.
[0009] Preferably, a surface of the fire hole plate is pro-
vided with a catalyst.
[0010] Preferably, the injector is formed by folding and
connecting a structurally symmetrical first casing towards
opposite sides along a center line thereof, wherein the
first casing is provided with at least two first pressing
grooves on one side besides the center line, and is pro-
vided with at least two second pressing grooves which
are in one-to-one correspondence with the first pressing
grooves on the other side besides the center line; and
after the first casing is folded towards opposite sides, the
first pressing groove (131) and the second pressing
groove facing each other form the fuel gas-air mixing
channel.
[0011] Preferably, the injector is formed by assembling
a second casing and a third casing having a same struc-
ture, wherein the second casing is provided with at least
two third pressing grooves, the third casing is provided
with at least two fourth pressing grooves which are in
one-to-one correspondence with the third pressing
grooves, and the third pressing groove and the fourth
pressing groove facing each other form the fuel gas-air
mixing channel.
[0012] The end of the injector adjacent to the jet holes
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is provided with an outwardly extending flange, an en-
gagement groove is disposed at an edge of the fire hole
plate, and the flange is inserted into the engagement
groove to connect the fire hole plate and the injector.
[0013] For a similar objective, a second aspect of the
present invention provides a gas water heater comprising
the burner of any of the above.
[0014] The present invention provides a burner and a
gas water heater comprising the same, where the burner
is provided with at least two non-communicating fuel gas-
air mixing channels with at least two corresponding in-
dependent injection holes. In this way, more air can be
introduced by the fuel gas, so that the fuel gas combus-
tion is more sufficient, thereby reducing the emission of
NOX and CO in the combustion process. At the same
time, the number of combustive fuel gas-air mixing chan-
nels in the burner is controllable, which can effectively
increase a turndown ratio and achieve low heat combus-
tion, thereby ultimately meeting various requirements of
the customers for bath temperature.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

FIG. 1 is a schematic perspective view of a burner
in an embodiment of the present invention;
FIG. 2 is a front elevational view of Figure 1;
FIG. 3 is a cross-sectional view taken along line A-
A of Figure 2;
FIG. 4 is a schematic view showing the structure of
an injector after being disassembled and unfolded,
according to an embodiment of the present inven-
tion.

List of reference numerals:

[0016]

10. injector
11. fuel gas-air mixing channel
111. injection hole
112. jet hole
113. converging section
1131. inlet of converging section
1132. outlet of converging section
114. mixing section
1141. inlet of mixing section
1142. outlet of mixing section
115. diverging section
1151. inlet of diverging section
1152. outlet of diverging section
115a. constricted opening
12. water flow channel
13. first casing
131. first pressing groove
132. second pressing groove
133. fifth pressing groove

134. folding rim
14. flange
15. mounting hole
16. threaded hole
17. positioning boss
18. center line
20. fire hole plate;
21. fire hole
22. engagement groove

DETAILED DESCRIPTION OF ILLUSTRATED EM-
BODIMENTS

[0017] Implementations of the present invention are
further described in detail below in conjunction with the
drawings and embodiments. The following examples are
intended to illustrate the present invention, but not to limit
the scope of the present invention.
[0018] In the description of the present invention, it is
to be understood that the designated orientation or po-
sitional relationship of the terms "upper", "lower", "left",
"right", "top", "bottom" and the like is based on the draw-
ings, which is merely for the purpose of describing the
present invention and simplifying the description, and is
not intended to indicate or imply that the device or ele-
ment to be referred to has a particular orientation or is
constructed and operated in a particular orientation, and
thus is not to be construed as limiting the present inven-
tion. It should be understood that the terms "first", "sec-
ond", and the like are used in the present invention to
describe various information that should not be limited
thereto, and these terms are only used to distinguish the
same type of information from each other. For example,
"first" information may also be referred to as "second"
information, and similarly, "second" information may also
be referred to as "first" information, without departing
from the scope of the present invention.
[0019] As shown in FIG. 1 to FIG. 4, an embodiment
of the first aspect of the present invention provides a burn-
er including an injector 10 and a fire hole plate 20, where
the injector 10 is internally provided with at least two non-
communicating parallel fuel gas-air mixing channels 11.
One end of the injector 10 is provided with at least two
injection holes 111 that are respectively in communica-
tion with the fuel gas-air mixing channels 11 in one-to-
one correspondence, the other end of the injector 10 is
provided with at least two jet holes 112 that are respec-
tively in communication with the fuel gas-air mixing chan-
nels 11 in one-to-one correspondence. The fire hole plate
20 is arranged covering the end of the injector 10 that
provides the jet holes 112. Above each jet hole 112, there
is provided a plurality of fire holes 21 opened on the fire
hole plate 20. Illustratively, referring to FIG. 1, the injector
10 of the present embodiment is internally provided with
two non-communicating fuel gas-air mixing channels 11,
each of which is provided with the injection hole 111 and
the jet hole 112. In operation, fuel gas enters the fuel
gas-air mixing channel 11 from the injection hole 111;
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based on a Venturi principle, the fuel gas introduces air
from the injection hole 111 into the fuel gas-air mixing
channel 11. The fuel gas and air are uniformly mixed in
the fuel gas-air mixing channel 11 and then jet out from
the jet hole 112 to be stably and uniformly burned above
the fire holes 21.
[0020] The injector 10 of the present invention is pro-
vided with at least two non-communicating and inde-
pendent fuel gas-air mixing channels 11, and each fuel
gas-air mixing channel 11 is provided with the injection
hole 111 and the jet hole 112. On the one hand, due to
that the injector 10 is provided with an increased number
of the injection holes 111 as compared with existing in-
jectors, more air can be introduced so that the fuel gas
is able to be fully burned, in this way, the fuel gas utiliza-
tion rate is improved, thereby reducing NOX and CO
emissions. On the other hand, by controlling the number
of combustive fuel gas-air mixing channels 11 in the burn-
er of a burner assembly of a water heater, it is possible
to realize "low heat combustion" and increase a turndown
ratio of the burner assembly, thereby meeting the user’s
requirements for lower bath water temperatures in sum-
mer. Provided that each burner has a rated input power
of 2 KW and municipal natural gas is used as the fuel
gas source, a common burner having a single fuel gas-
air mixing channel has a turndown ratio of 2:1, while the
burner of an embodiment of the present invention having
two fuel gas-air mixing channels has a turndown ratio of
4:1 due to a selectable number of combustive fuel gas-
air mixing channels. Therefore, under the same input
power conditions, the burner of the present invention hav-
ing two fuel gas-air mixing channels can halve the mini-
mum temperature rise of the water heated by the water
heater, thereby effectively improving the user’s bath com-
fort.
[0021] Based on the above technical solution, a burner
is provided in the present embodiment. Referring to FIG.
1, the injector 10 is provided with a water flow channel
12 which is disposed adjacent to the jet hole 112 for a
flow of cooling water. By providing the water flow channel
12 adjacent to the jet hole 112, a large amount of heat
generated by the combustion in the injector 10 can be
absorbed to effectively reduce the temperature of com-
bustion zone of the fire holes 21, thereby further reducing
the amount of generated NOX. It should be understood
that the cooling water is also referred to water to be heat-
ed by the burner, the water absorbs the heat of a surface
of the injector 10 prior to passing through the water flow
channel 12, thereby effectively improving the energy con-
version efficiency and effectively achieving energy sav-
ing and emission reduction. Illustratively, a water pipe is
inserted in the water flow channel 12 by pipe expansion
techniques. The water pipe should be properly installed
for the cooling water to pass through, thereby ensuring
heat transfer and absorption. Illustratively, the water flow
channels 12 are opened on both sides of each of the fuel
gas-air mixing channel 11.
[0022] Specifically, in the present embodiment, the fuel

gas-air mixing channel 11 is T-shaped in general, which
enables a sufficient mixing of the fuel gas and air.
[0023] In this embodiment, the fuel gas-air mixing
channel 11 includes a converging section 113, a mixing
section 114, and a diverging section 115 which are se-
quentially communicated along a fuel gas-air flow direc-
tion. The converging section 113 has a tapered shape
that gradually tapers along the fuel gas-air flow direction,
a cross-sectional area of an inlet 1131 of the converging
section 113 is 3-6 times a cross-sectional area of an outlet
1132 of the converging section 113. By adopting the de-
sign of the tapered-shaped cross section, the frictional
losses of induced air are reduced. Meanwhile, under the
advantageous Venturi principle, induced fuel gas creates
a negative pressure at the outlet 1132 of the converging
section 113, which can increase air intake from the inlet
1131 of the converging section 113. In order to evenly
distribute the velocity field, the concentration field and
the temperature field of the fuel gas-air mixture before it
enters the diverging section 115, a cross-sectional area
of the mixing section 114 along the fuel gas-air flow di-
rection gradually increases. A cross-sectional area of an
outlet 1142 of the mixing section 114 is 2-5 times a cross-
sectional area of an inlet 1141 of the mixing section 114.
Referring to FIG. 1 and FIG. 2, the diverging section 115
is triangular-shaped in general along the fuel gas-air flow
direction, a cross-sectional area of an inlet 1151 of the
diverging section 115 is smaller than a cross-sectional
area of an outlet 1152 of the diverging section 115. Re-
ferring to FIG. 3, an intermediate section of the diverging
section 115 is provided with a constricted opening 115a.
In this way, the fuel gas and air can be mix further uni-
formly; and at the same time, a part of dynamic pressure
becomes a static pressure to increase the pressure of
the fuel gas-air mixture to uniformly mix the fuel gas and
air. In addition, the constricted opening 115a provides a
uniform distribution of the fuel gas-air velocity in the fuel
gas-air mixing channel 11.
[0024] Preferably, in the present embodiment, in order
to better mix the fuel gas and air mixture uniformly, the
cross-sectional area of the inlet 1131 of the converging
section 113 is four times the cross-sectional area of the
outlet 1132 of the converging section 113.
[0025] For the same purpose, in the present embodi-
ment, preferably, the cross-sectional area of the outlet
1142 of the mixing section 114 is three times the cross-
sectional area of the inlet 1141 of the mixing section 114.
[0026] Further, in order to uniformly mix the fuel gas
and air in the fuel gas-air mixing channel 11, lengths of
the converging section 113, the mixing section 114 and
the diverging section 115 along the fuel gas-air flow di-
rection are respectively set to A, B and C, wherein
B>C>A, B is 3-6 times of A, and B is 1.5-3.5 times of C.
[0027] Preferably, in the burner, the length B of the
mixing section 114 is four times the length A of the con-
verging section 113, and the length B the mixing section
114 is twice the length C of the diverging section 115.
[0028] In this embodiment, in order to achieve a stable
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combustion, the fire holes 21 are uniformly opened on
the fire hole plate 20, and the fire hole 21 has a diameter
ranging from 0.5 to 1.5 mm. The fuel gas-air mixture jetted
from the jet hole 112 can be evenly distributed into the
fire holes 21 for stable and complete combustion.
[0029] Specifically, in the present embodiment, a sur-
face of the fire hole plate 20 is provided with a catalyst,
the catalyst being a noble metal, a transition metal hy-
dride or a transition metal oxide. The catalyst can effec-
tively reduce the activation energy of the fuel gas-air mix-
ture, and at the same time enrich the molecules of the
mixture on the surface of the fire hole plate 20, thereby
increasing the reaction speed and accelerating the burn-
ing rate. Organic exhaust gas generated from incomplete
combustion can be flamelessly burned under a low igni-
tion temperature by using the catalyst, and then can be
oxidized and decomposed into CO2 and H2O, which
achieves low CO and even zero CO emissions and re-
leases a large amount of heat, thereby achieving the goal
of energy saving and emission reduction.
[0030] FIG. 4 is a schematic view showing the structure
of an injector after being disassembled and unfolded, ac-
cording to an embodiment of the present invention. Spe-
cifically, in this embodiment, referring specifically to FIG.
4, the injector 10 is formed by folding and connecting a
structurally symmetrical first casing 13 towards opposite
sides along a center line 18 thereof, wherein the first cas-
ing 13 is provided with at least two first pressing grooves
131 on one side besides the center line 18, and is pro-
vided with at least two second pressing grooves 132
which are in one-to-one correspondence with the first
pressing grooves 131 on the other side besides the cent-
er line 18. After the first casing 13 is folded towards op-
posite sides, the first pressing groove 131 and the second
pressing groove 132 form the fuel gas-air mixing channel
11. By integrally forming the injector 10, the manufacture
of the injector 10 can be simplified. Illustratively, referring
to FIG. 1 and FIG. 4 , two opposite edges of the first
casing 13 that are perpendicular to the center line 18 are
provided with folding rims 134 for performing a snap con-
nection between the two structurally symmetrical parts
of the first casing 13 after the first casing 13 is folded.
[0031] As an alternative, the injector 10 can be formed
by assembling a second casing and a third casing having
a same structure (not shown in the drawings), wherein
the second casing is provided with at least two third
pressing grooves (not shown in the drawings), the third
casing is provided with at least two fourth pressing
grooves (not shown in the drawings) which are in one-
to-one correspondence with the third pressing grooves.
The third pressing groove and the fourth pressing groove
facing each other form the fuel gas-air mixing channel
11. Similarly, the second casing and the third casing are
assembled together though folding rims 134 that are ar-
ranged on two opposite edges of the second casing or
the third casing.
[0032] Illustratively, the injector 10 is fabricated from a
material selected from at least one of aluminum, copper,

stainless steel and other alloy.
[0033] Illustratively, in the present embodiment, refer-
ring to FIG. 3 and FIG. 4, two opposite fifth pressing
grooves 133 are respectively depressed from two oppo-
site surfaces of the diverging section 115 of the injector
10 to form the constricted opening 115a in the fuel gas-
air mixing channel 11.
[0034] The fire hole plate 20 is arranged covering the
end of the injector 10 that provides the jet holes 112. In
this embodiment, referring to FIG. 3, in order to mount
the fire hole plate 20 on the end of the injector 10 that
provides the jet holes 112 in a sealed manner, the end
of the injector 10 that provides the jet holes 112 is pro-
vided with an outwardly extending flange 14, an engage-
ment groove 22 is disposed at an edge of the fire hole
plate 20, and the flange 14 is inserted into the engage-
ment groove 22 to connect the fire hole plate 20 and the
injector 10. Illustratively, the injector 10 is snapped into
the fire hole plate 20, then fixedly connected by riveting
or spot welding or other processes. Illustratively, an edge
of the fire hole plate 20 is provided with a bent edge to
form the engagement groove 22.
[0035] Illustratively, in the present embodiment, an an-
gle between a central axis of the injection hole 111 and
an end surface of the jet hole 112 is preferably 90 de-
grees. Meanwhile, when the burner of the present inven-
tion is applied to a type of water heater with a fan for
supplying air, the angle between the central axis of the
injection hole 111 and the end surface of the jet hole 112
ranges from 0 to 90 degrees.
[0036] Referring to FIG. 1, in the present embodiment,
a front side and a back side of the injector 10 are each
provided with a positioning boss 17, which is used for
stacking and assembling a plurality of the burners to form
a burner assembly. During the assembly process, two
adjacent burners are initially positioned by abutting the
corresponding two positioning bosses 17, so that the dis-
tance between adjacent burners can be kept consistent.
Further, in order to facilitate the assembly, the injector
10 is provided with a mounting hole 15 at the positioning
boss 17. During assembling, a connecting member pass-
es through the mounting holes 15 of adjacent two injec-
tors 10, so as to assemble a plurality of the burners to
form a burner assembly. Referring to FIG. 4, an end sur-
face of the injector 10 that provides the injection holes
111 is provided with mounting portions for mounting
windshields. Each of the injection holes 111 is provided
with windshields at both sides. Illustratively, the mounting
portions are threaded holes 16 opened on both sides of
the injection hole 111.
[0037] An embodiment of the second aspect of the
present invention provides a gas water heater including
the burner according to any of the above. Since the gas
water heater provided by the present invention comprises
the burner according to the first aspect, the gas water
heater has the all the benefits of the burner stated above;
the present embodiment will not be stated in detail here.
[0038] In summary, the embodiments of the present
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invention provide a gas water heater and a burner there-
of, where the burner comprises an injector that is provid-
ed with at least two non-communicating fuel gas-air mix-
ing channels and at least two corresponding independent
jet holes. In this way, more air can be introduced by the
fuel gas, so that the fuel gas combustion is more suffi-
cient, thereby reducing the emission of NOX and CO in
the combustion process. At the same time, the number
of combustive fuel gas-air mixing channels in the burner
is controllable, which can effectively increase a turndown
ratio and achieve low heat combustion, thereby ultimately
meeting various requirements of the customers for bath
temperature.
[0039] The embodiments stated above are only pre-
ferred embodiments of the present invention, and it is
noted that those skilled in the art can make various im-
provements and substitutions without departing from the
technical principles of the present invention, and the im-
provements and substitutions fall within the scope of the
present invention as defined in the appended claims.

Claims

1. A burner, comprising an injector (10) and a fire hole
plate (20), wherein:

the injector (10) is internally provided with at
least two non-communicating parallel fuel gas-
air mixing channels (11), one end of the injector
(10) is provided with at least two injection holes
(111) that are respectively in communication
with the fuel gas-air mixing channels (11) in one-
to-one correspondence, the other end of the in-
jector (10) is provided with at least two jet holes
(112) that are respectively in communication
with the fuel gas-air mixing channels (11) in one-
to-one correspondence, the fire hole plate (20)
is arranged covering the end of the injector (10)
that provides the jet holes (112), and there is
provided a plurality of fire holes (21) opened on
the fire hole plate (20) above each jet hole (112);
wherein the injector (10) is provided with a water
flow channel (12) that is disposed adjacent to
the jet hole (112) for a flow of cooling water;
wherein the fuel gas-air mixing channel (11) is
T-shaped in general, and the fuel gas-air mixing
channel (11) comprises a converging section
(113), a mixing section (114), and a diverging
section (115) which are sequentially communi-
cated along a fuel gas-air flow direction, where-
in:

the converging section (113) has a tapered
shape that gradually tapers in the fuel gas-
air flow direction, a cross-sectional area of
an inlet (1131) of the converging section
(113) is 3-6 times a cross-sectional area of

an outlet (1132) of the converging section
(113); a cross-sectional area of the mixing
section (114) along the fuel gas-air flow di-
rection gradually increases, and a cross-
sectional area of an outlet (1142) of the mix-
ing section (114) is 2-5 times a cross-sec-
tional area of an inlet (1141) of the mixing
section; and the diverging section (115) is
triangular-shaped in general along the fuel-
gas air flow direction, a cross-sectional area
of an inlet (1151) of the diverging section
(115) is smaller than a cross-sectional area
of an outlet (1152) of the diverging section
(115), and an intermediate section of the
diverging section (115) is provided with a
constricted opening (115a);
wherein lengths of the converging section
(113), the mixing section (114), and the di-
verging section (115) along the fuel gas-air
flow direction are respectively set to A, B
and C, wherein:

B>C>A, B is 3-6 times of A, and B is
1.5-3.5 times of C;
wherein the end of the injector (10) that
provides the jet holes (112) is provided
with an outwardly extending flange
(14), an engagement groove (22) is dis-
posed at an edge of the fire hole plate
(20), and the flange (14) is inserted into
the engagement groove (22) to connect
the fire hole plate (20) and the injector
(10);
wherein two opposite fifth pressing
grooves (133) are respectively de-
pressed from two opposite surfaces of
the diverging section (115) of the injec-
tor (10) to form the constricted opening
(115a) in the fuel gas-air mixing chan-
nel (11).

2. The burner according to claim 1, wherein the cross-
sectional area of the inlet (1131) of the converging
section (113) is four times the cross-sectional area
of the outlet (1132) of the converging section (113),
and the cross-sectional area of the outlet (1142) of
the mixing section (114) is three times the cross-
sectional area of the inlet (1141) of the mixing section
(114).

3. The burner according to claims 1 or 2, wherein a
surface of the fire hole plate (20) is provided with a
catalyst.

4. The burner according to claim 3, wherein the injector
(10) is formed by folding and connecting a structur-
ally symmetrical first casing (13) towards opposite
sides along a center line (18) thereof, wherein the
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first casing (13) is provided with at least two first
pressing grooves (131) on one side besides the cent-
er line (18), and is provided with at least two second
pressing grooves (132) which are in one-to-one cor-
respondence with the first pressing grooves (131)
on the other side besides the center line (18); and
after the first casing (13) is folded towards opposite
sides, the first pressing groove (131) and the second
pressing groove (132) facing each other form the
fuel gas-air mixing channel (11).

5. The burner according to claim 3, wherein the injector
(10) is formed by assembling a second casing and
a third casing having a same structure, wherein the
second casing is provided with at least two third
pressing grooves, the third casing is provided with
at least two fourth pressing grooves which are in one-
to-one correspondence with the third pressing
grooves, and the third pressing groove and the fourth
pressing groove facing each other form the fuel gas-
air mixing channel (11).

6. A gas water heater, comprising the burner according
to any one of claims 1-5.

Patentansprüche

1. Brenner, umfassend einen Einspritzer (10) und eine
Feuerlochplatte (20), wobei:

der Einspritzer (10) intern mit mindestens zwei
nicht in Verbindung stehenden, parallelen
Brenngas-Luft-Mischkanälen (11) versehen ist,
wobei ein Ende des Einspritzers (10) mit min-
destens zwei Einspritzlöchern (111) versehen
ist, die jeweils in eineindeutiger Entsprechung
in Verbindung mit den Brenngas-Luft-Mischka-
nälen (11) stehen, das andere Ende des Ein-
spritzers (10) mit mindestens zwei Strahllöchern
(112) versehen ist, die jeweils in eineindeutiger
Entsprechung in Verbindung den Brenngas-
Luft-Mischkanälen (11) stehen, die Feuerloch-
platte (20) das Ende des Einspritzers (10) ab-
deckend angeordnet ist, das die Strahllöcher
(112) bereitstellt, und eine Vielzahl von Feuer-
löchern (21) vorgesehen ist, die auf der Feuer-
lochplatte (20) über jedem Strahlloch (112) ge-
öffnet ist;
wobei der Einspritzer (10) mit einem Wasser-
strömungskanal (12) versehen ist, der neben
dem Strahlloch (112) für eine Strömung von
Kühlwasser angeordnet ist;
wobei der Brenngas-Luft-Mischkanal (11) allge-
mein T-förmig ist und der Brenngas-Luft-Misch-
kanal (11) einen zusammenlaufenden Abschnitt
(113), einen Mischabschnitt (114) und einen
auseinanderlaufenden Abschnitt (115) umfasst,

die sequenziell entlang einer Brenngas-Luft-
Strömungsrichtung verbunden sind, wobei:

der zusammenlaufende Abschnitt (113) ei-
ne verjüngte Form aufweist, die sich allmäh-
lich in der Brenngas-Luft-Strömungsrich-
tung verjüngt, wobei eine Querschnittsflä-
che eines Einlasses (1131) des zusammen-
laufenden Abschnitts (113) ein 3-6-Faches
einer Querschnittsfläche eines Auslasses
(1132) des zusammenlaufenden Ab-
schnitts (113) beträgt; wobei sich eine
Querschnittsfläche des Mischabschnitts
(114) entlang der Brenngas-Luft-Strö-
mungsrichtung allmählich vergrößert und
eine Querschnittsfläche eines Auslasses
(1142) des Mischabschnitts (114) ein 2-5-
Faches einer Querschnittsfläche eines Ein-
lasses (1141) des Mischabschnitts beträgt;
und der auseinanderlaufende Abschnitt
(115) allgemein dreieckig entlang der
Brenngas-Luft-Strömungsrichtung geformt
ist, eine Querschnittsfläche eines Einlasses
(1151) des auseinanderlaufenden Ab-
schnitts (115) kleiner als eine Querschnitts-
fläche eines Auslasses (1152) des ausein-
anderlaufenden Abschnitts (115) ist und ein
Zwischenabschnitt des auseinanderlaufen-
den Abschnitts (115) mit einer verengten
Öffnung (115a) versehen ist;
wobei Längen des zusammenlaufenden
Abschnitts (113), des Mischabschnitts
(114) und des auseinanderlaufenden Ab-
schnitts (115) entlang der Brenngas-Luft-
Strömungsrichtung jeweils auf A, B und C
festgelegt sind, wobei:

B > C > A, B ein 3-6-Faches von A ist
und B ein 1,5-3,5-Faches von C ist;
wobei das Ende des Einspritzers (10),
das die Strahllöcher (112) bereitstellt,
mit einem nach außen verlaufenden
Flansch (14) versehen ist, eine Ein-
griffsnut (22) an einer Kante der Feu-
erlochplatte (20) angeordnet ist und der
Flansch (14) in die Eingriffsnut (22) ein-
gesetzt ist, um die Feuerlochplatte (20)
und den Einspritzer (10) zu verbinden;
wobei zwei gegenüberliegende fünfte
Pressnuten (133) jeweils von zwei ge-
genüberliegenden Oberflächen des
auseinanderlaufenden Abschnitts
(115) des Einspritzers (10) gedrückt
sind, um die verengte Öffnung (115a)
im Brenngas-Luft-Mischkanal (11) zu
bilden.

2. Brenner nach Anspruch 1, wobei die Querschnitts-
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fläche des Einlasses (1131) des zusammenlaufen-
den Abschnitts (113) ein Vierfaches der Quer-
schnittsfläche des Auslasses (1132) des zusam-
menlaufenden Abschnitts (113) beträgt und die
Querschnittsfläche des Auslasses (1142) des
Mischabschnitts (114) ein Dreifaches der Quer-
schnittsfläche des Einlasses (1141) des Mischab-
schnitts (114) beträgt.

3. Brenner nach Anspruch 1 oder 2, wobei eine Ober-
fläche der Feuerlochplatte (20) mit einem Katalysa-
tor versehen ist.

4. Brenner nach Anspruch 3, wobei der Einspritzer (10)
durch Falten und Verbinden eines strukturell sym-
metrischen ersten Gehäuses (13) zu gegenüberlie-
genden Seiten entlang einer Mittellinie (18) davon
gebildet ist, wobei das erste Gehäuse (13) mit min-
destens zwei ersten Pressnuten (131) an einer Seite
neben der Mittellinie (18) versehen ist und mit min-
destens zwei zweiten Pressnuten (132) versehen ist,
die in eineindeutiger Entsprechung zu den ersten
Pressnuten (131) auf der anderen Seite neben der
Mittellinie (18) stehen; und nachdem das erste Ge-
häuse (13) zu gegenüberliegenden Seiten gefaltet
ist, die erste Pressnut (131) und die zweite Pressnut
(132), die einander gegenüberliegen, den Brenngas-
Luft-Mischkanal (11) bilden.

5. Brenner nach Anspruch 3, wobei der Einspritzer (10)
durch Zusammensetzen eines zweiten Gehäuses
und eines dritten Gehäuses mit einer gleichen Struk-
tur gebildet ist, wobei das zweite Gehäuse mit min-
destens zwei dritten Pressnuten versehen ist, das
dritte Gehäuse mit mindestens zwei vierten Press-
nuten versehen ist, die in eineindeutiger Entspre-
chung zu den dritten Pressnuten stehen, und die drit-
te Pressnut und die vierte Pressnut, die einander
gegenüberliegen, den Brenngas-Luft-Mischkanal
(11) bilden.

6. Gas-Wassererwärmer, der den Brenner nach einem
der Ansprüche 1-5 umfasst.

Revendications

1. Brûleur, comprenant un injecteur (10) et une plaque
à trous de feu (20), dans lequel : l’injecteur (10) est
muni à l’intérieur d’au moins deux canaux de mélan-
ge gaz combustible-air parallèles non communi-
cants (11), une extrémité de l’injecteur (10) est munie
d’au moins deux trous d’injection (111) qui sont res-
pectivement en communication avec les canaux de
mélange gaz combustible-air (11) en correspondan-
ce biunivoque, l’autre extrémité de l’injecteur (10)
est munie d’au moins deux trous de jet (112) qui sont
respectivement en communication avec les canaux

de mélange gaz combustible-air (11) en correspon-
dance biunivoque, caractérisé en ce que : l’injec-
teur (10) est muni d’au moins deux trous de jet (112)
qui sont respectivement en communication avec les
canaux de mélange gaz combustible-air (11) en cor-
respondance biunivoque, la plaque à trous de feu
(20) est disposée de manière à couvrir l’extrémité
de l’injecteur (10) qui fournit les trous de jet (112),
et il est prévu une pluralité de trous de feu (21)
ouverts sur la plaque à trous de feu (20) au-dessus
de chaque trou de jet (112) ;
dans lequel l’injecteur (10) est muni d’un canal
d’écoulement de l’eau (12) qui est disposé adjacent
au trou de jet (112) pour un écoulement de l’eau de
refroidissement ;
dans lequel le canal de mélange gaz combustible-
air (11) est en forme de T en général, et le canal de
mélange gaz combustible-air (11) comprend une
section convergente (113), une section de mélange
(114), et une section divergente (115) qui sont com-
muniquées séquentiellement le long d’une direction
de flux gaz combustible-air, dans lequel :

la section convergente (113) a une forme coni-
que qui se rétrécit progressivement dans la di-
rection du flux gaz combustible-air, une zone
transversale d’une entrée (1131) de la section
convergente (113) est de 3 à 6 fois une zone de
transversale d’une sortie (1132) de la section
convergente (113) ; une zone transversale de
la section de mélange (114) le long de la direc-
tion d’écoulement de gaz combustible/air aug-
mente progressivement, et une zone transver-
sale d’une sortie (1142) de la section de mélan-
ge (114) est de 2 à 5 fois une zone transversale
d’une entrée (1141) de la section de mélange;
et la section divergente (115) est de forme trian-
gulaire en général le long de la direction d’écou-
lement de gaz combustible/air, une zone trans-
versale d’une entrée (1151) de la section diver-
gente (115) est plus petite qu’une zone de d’une
sortie (1152) de la section divergente (115), et
une section intermédiaire de la section diver-
gente (115) est pourvue d’une ouverture rétrécie
(115a) ;
dans lequel les longueurs de la section conver-
gente (113), de la section de mélange (114) et
de la section divergente (115) dans le sens du
flux gaz combustible-air sont respectivement
fixées à A, B et C, dans lequel
B>C>A, B est 3-6 fois A, et B est 1,5-3,5 fois C ;
dans lequel l’extrémité de l’injecteur (10) qui
fournit les trous de jet (112) est munie d’une bri-
de (14) s’étendant vers l’extérieur, une rainure
d’engagement (22) est disposée sur un bord de
la plaque à trous de feu (20), et la bride (14) est
insérée dans la rainure d’engagement (22) pour
relier la plaque à trous de feu (20) et l’injecteur
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(10) ;
dans lequel deux cinquièmes rainures de pres-
sion opposées (133) sont respectivement en-
foncées à partir de deux surfaces opposées de
la section divergente (115) de l’injecteur (10)
pour former l’ouverture rétrécie (115a) dans le
canal de mélange gaz combustible-air (11).

2. Brûleur selon la revendication 1, dans lequel la zone
transversale de l’entrée (1131) de la section conver-
gente (113) est quatre fois la zone transversale de
la sortie (1132) de la section convergente (113), et
la zone transversale de la sortie (1142) de la section
de mélange (114) est trois fois la zone transversale
de l’entrée (1141) de la section de mélange (114).

3. Brûleur selon les revendications 1 ou 2, dans lequel
la plaque à trous de feu (20) est munie d’un cataly-
seur.

4. Brûleur selon la revendication 3, dans lequel l’injec-
teur (10) est formé en pliant et en reliant un premier
boîtier structurellement symétrique (13) vers des cô-
tés opposés le long d’une ligne centrale (18) de celui-
ci, dans lequel le premier boîtier (13) est muni d’au
moins deux premières rainures de pression (131)
sur un côté en dehors de la ligne centrale (18), et
est muni d’au moins deux secondes rainures de
pression (132) qui sont en correspondance biunivo-
que avec les premières rainures de pression (131)
de l’autre côté en dehors de la ligne centrale (18) ;
et après que le premier boîtier (13) est replié vers
des côtés opposés, la première rainure de pression
(131) et la deuxième rainure de pression (132) se
faisant face forment le canal de mélange gaz com-
bustible-air (11).

5. Brûleur selon la revendication 3, dans lequel l’injec-
teur (10) est formé en assemblant un deuxième boî-
tier et un troisième boîtier ayant une même structure,
dans lequel le deuxième boîtier est pourvu d’au
moins deux troisièmes rainures de pression, le troi-
sième boîtier est pourvu d’au moins deux quatrièmes
rainures de pression qui sont en correspondance
biunivoque avec les troisièmes rainures de pression,
et la troisième rainure de pression et la quatrième
rainure de pression se faisant face forment le canal
de mélange gaz combustible-air (11).

6. Un chauffe-eau à gaz, comprenant le brûleur selon
l’une des revendications 1 à 5.

15 16 



EP 3 597 999 B1

10



EP 3 597 999 B1

11



EP 3 597 999 B1

12



EP 3 597 999 B1

13



EP 3 597 999 B1

14

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• EP 3584499 A1 [0002]


	bibliography
	description
	claims
	drawings
	cited references

