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(67)  The present disclosure relates to a distributor
and a burner and a water heater having the same. The
distributor includes at least three injection pipes, a gas
mixing cavity, a splitter and a first through hole. Each
injection pipe is provided with a flow guiding inclined sur-
face, and the flow guiding inclined surface is formed by
inclining an end surface of a gas outlet section of the
injection pipe to two sides. The gas mixing cavity is com-
municated with each injection pipe. The splitter is dis-
posed at the gas outlet section of the injection pipe and
recessed to an interior of the gas mixing cavity to split
gastotwosides. Thefirstthrough hole is disposed beside
the injection pipe for the cooling water pipe to pass
through and is in close contact with the cooling water
pipe. The present disclosure can increase the ejector co-
efficient, make the gas combustion more complete, and
reduce generation of nitrogen oxides.
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EP 3 584 499 A1
Description

[0001] The present application claims priority to Chinese Patent Applications 201810039045.8, titled as "distributor
and burner and water heater having same" filed on Jan. 16, 2018 in the China National Intellectual Property Administration,
the entire contents of which are incorporated herein by reference.
[0002] The present application claims priority to Chinese Patent Applications 201810461364.8, titled as "distributor
and burner and water heater having same" filed on May 15, 2018 in the China National Intellectual Property Administration,
the entire contents of which are incorporated herein by reference.

FIELD

[0003] The present disclosure relates to a technical field of water heater, particularly to a distributor and a burner and
a water heater having the same.

BACKGROUND

[0004] The water heater or wall-hanging stove is a household appliance that uses fuel gas as the main energy source
to provide domestic hot water or household heating. The burner is a joint name of devices for making fuel and air sprayed
and mixed in a certain way, which is an important component of the gas water heater and wall-hanging stove. The burner
is divided into industrial burners, combustion engines, civil burners and special burners according to the type and
application field. The existing burner has insufficient combustion heat intensity, low combustion efficiency, and is prone
to generate a large amount of nitrogen oxides.

SUMMARY

[0005] Embodiments of the present disclosure provide a distributor and a burner and a water heater having same to
solve or alleviate one or more technical problems in the prior art.

[0006] As afirstaspectofthe embodiments of the present disclosure, anembodiment of the present disclosure provides
a distributor, comprising:

at least three injection pipes, wherein each injection pipe is provided with a flow guiding inclined surface, and the
flow guiding inclined surface is formed by inclining an end surface of a gas outlet section of the injection pipe to two
sides;

a gas mixing cavity respectively communicated with each injection pipe;

a splitter disposed at the gas outlet section of the injection pipe and recessed to an interior of the gas mixing cavity
to split gas to two sides; and

a first through hole disposed beside the injection pipe, configured for a cooling water pipe to pass through, and in
close contact with the cooling water pipe.

[0007] In some embodiments, a top of the first through hole is higher than a bottom of the splitter.

[0008] In some embodiments, the distributor includes a top plate covering a top of each injection pipe, and the top
plate is provided with a plurality of fire holes; and a vertical spacing between the top of the first through hole and the top
plate is less than or equal to 20 mm.

[0009] In some embodiments, a ratio of the vertical spacing to a vertical height of the injection pipe is less than or
equal to 20%.

[0010] In some embodiments, the fire hole has a plurality of protrusions, and the protrusions of two adjacent fire holes
are staggered.

[0011] In some embodiments, a center point of the first through hole is higher than a bottom of the gas outlet section.
[0012] In some embodiments, the splitter is provided with a vertex angle part, the vertex angle part is used for splitting
gas to two sides of the splitter, and an angle of the vertex angle part ranges from 45 degrees to 85 degrees.

[0013] Insomeembodiments, the distributor includes a second through hole, and the second through hole is positioned
at an outer side of the injection pipes at two sides of the distributor, used for the cooling water pipe to pass through, and
in close contact with the cooling water pipe.

[0014] In some embodiments, a top of the second through hole is lower than the bottom of the splitter.

[0015] As a second aspect of the embodiments of the present disclosure, an embodiment of the present disclosure
provides a burner, including a cooling water pipe and a plurality of distributors as described above, the plurality of
distributors being distributed side by side; the cooling water pipe passing through the first through hole and penetrating
through the plurality of the distributor.
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[0016] In some embodiments, the cooling water pipe is a U-shaped pipe, and the distributor includes two first through
holes, and two ends of the cooling water pipe pass through the corresponding first through holes and penetrate through
the plurality of the distributors.

[0017] In some embodiments, a first width is define by a horizontal distance between the center points of the two first
through holes, a second width is defined by a horizontal distance between center lines of two outside injection pipes,
and the first width is half of the second width.

[0018] In some embodiments, the vertical spacing between the top of the first through hole and the top plate is less
than or equal to 50% of the first width.

[0019] In some embodiments, at least four injection pipes are arranged, the first through hole is arranged between
every two adjacent injection pipes; the cooling water pipe is a serpentine pipe, and the cooling water pipe passes through
each first through hole in a circuitous way and penetrates through the plurality of distributor.

[0020] As a third aspect of the embodiments of the present disclosure, an embodiment of the present disclosure
provides a cooling water pipe and a plurality of distributors as described above, and the plurality of distributors are
distributed side by side; the cooling water pipe passes through the first through hole and the second through hole, and
penetrates through the plurality of the distributor.

[0021] As a fourth aspect of the embodiments of the present disclosure, an embodiment of the present disclosure
provides a burner, comprising a plurality of distributors as described above and a gas distributor arranged below each
distributor, a plurality of gas channels is defined in the gas distributor, and the gas channels being communicated with
the injection pipe.

[0022] Preferably, the gas distributor further includes gas distribution rods which are respectively perpendicular to
each gas channel, wherein the gas distribution rods are provided with branch passage holes to communicate the gas
distribution rods with each gas channel.

[0023] As afifth aspectof the embodiments of the present disclosure, an embodiment of the present disclosure provides
a water heater, including the burner of any of the above.

[0024] The technical solution of the embodiment of the present disclosure can increase the ejector coefficient, make
the gas combustion more complete, and reduce the generation of nitrogen oxides.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025]
Fig. 1 is a front view illustrating a burner according to the first embodiment.
Fig. 2 is a top view illustrating the burner according to the first embodiment.
Fig. 3 is a right side view illustrating a distributor of the burner according to the first embodiment.
Fig. 4 is a left side view illustrating the distributor and a gas distributor of the burner according to the first embodiment.
Fig. 5 is a top view illustrating the distributor of the burner according to the first embodiment.
Fig. 6 is a top view illustrating a burner according to the second embodiment.
Fig. 7 is a front view illustrating a distributor of the burner according to the second embodiment.
Fig. 8 is a left side view illustrating two distributors of the burner according to the second embodiment.
Fig. 9 is a front view illustrating a distributor of a burner according to the third embodiment.
Fig. 10 is a top view illustrating a burner according to the fourth embodiment.
Fig. 11 is a front view illustrating a distributor of the burner according to the fourth embodiment.
Description of reference numbers:

50: burner; 20: cooling water pipe; 500: distributor;
510: injection pipe;
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510A: first injection pipe;
511: gas outlet end;

512: gas inlet end;

141: turnup;

16: top plate;

17A: first housing;

12: gas mixing cavity;
611: first gas channel;
621: first nozzle;

630: gas distribution rod;
10: burner;

100A: first housing;
111A: first flow guiding inclined surface;

112A: first concave portion;
110A: negative pressure section;
110D: gas outlet section;

EP 3 584 499 A1

(continued)

510B: second injection
511A: flow guiding inclined surface;

D2: width of the gas inlet

15A: first concave part;

161: fire hole;

17B: second housing;

600: gas distributor;

612: second gas channel;

622: second nozzle;

631: branch passage hole;
100: distributor;

100B: second housing;

111B: second flow guiding inclined
surface;

112B: second concave portion;
110B: premixing section;

120: top plate;

pipe; 510C: third injection
pipe;

D1: width of the gas outlet
end;

end; 14: through hole;
15B: second concave part;
161A: protrusion;

18: bracket;

610: gas channel;

613: third gas channel;
623: third nozzle;

110: injection pipe;
112: splitter;

112C: vertex angle part;
110C: diffuser section;
121: fire hole;

131: first through hole of water inlet pipe;
200: cooling water pipe;
300: distributor;

132: first through hole of water outlet pipe;
210: water inlet pipe;
333: firstthrough hole of intermediate pipe;

140: turnup;
220: water outlet pipe;

40: burner; 400: distributor;
231: second through hole of water inlet ~ 232: second through hole of water outlet
pipe; pipe.

DETAILED DESCRIPTION
The first embodiment

[0026] As illustrated in Figs. 1 and 2, as an aspect of embodiments of the present disclosure, the present embodiment
provides a burner 50 including a plurality of distributors 500 arranged in a horizontal direction. Fig. 3 shows a right side
view of one of the distributors 500. The distributor 500 of the present embodiment includes a gas mixing cavity 12 and
a plurality of injection pipes 510. The number of the injection pipes 510 may be three or more. The plurality of injection
pipes 510 are independent of each other, and each of the injection pipes 510 is in communication with the gas mixing
cavity 12. The plurality of injection pipes 510 can inject a larger amount of gas and improve the ejecting ability, thereby
greatly improving combustion heat intensity and heat load of the burner, making the gas combustion more complete,
and reducing generation of nitrogen oxides.

[0027] The present embodiment is exemplified by three injection pipes 510, that is, the distributor 500 of the present
embodimentincludes a firstinjection pipe 510A, a second injection pipe 510B, and a third injection pipe 510C. Preferably,
the first injection pipe 510A, the second injection pipe 510B, and the third injection pipe 510C are vertically arranged,
so that the distributor is simple in structure, convenient to manufacture, and low in cost. The first injection pipe 510A,
the second injection pipe 510B, and the third injection pipe 510C may be uniformly distributed at equal intervals, or may
be randomly distributed at unequal intervals.

[0028] In the following, the injection pipe 510 of the embodiment of the present disclosure will be described in detail
in the preferred manner with reference to the accompanying drawings. Since the first injection pipe 510A, the second
injection pipe 510B and the third injection pipe 510C preferably have the same shape, the following description will only
take the first ejector tube 510A as an example.

[0029] An end surface of a gas outlet end (gas outlet section) 511 of the first injection pipe 510A is inclined to two
sides to form a flow guiding inclined surface 511A, so as to reduce an injection pressure of gas at the gas outlet end
(gas outlet section) 511, guide the gas ejected from the gas outlet end (gas outlet section) 511 to flow to two sides, and
help the gas to be uniformly mixed in the gas mixing cavity 12.

[0030] A width D1 of the gas outlet end (gas outlet section) 511 of the first injection pipe 510A is preferably greater
than a width D2 of the gas inlet end 512, so that a size of the distributor 500 can be reduced as much as possible, and
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the gas can be uniformly mixed as much as possible after being ejected from the gas outlet end (gas outlet section) 511.
[0031] Fig. 4 illustrates a left side view of the distributor 500 of the present embodiment. Referring to Fig. 1, the burner
50 further includes a gas distributor 600 disposed below the first injection pipe 510A, the second injection pipe 510B,
and the third injection pipe 510C of the distributor 500. A plurality of gas channels 610 is defined in the gas distributor
600, and the number and distribution of the gas channels 610 should correspond to the number and distribution of the
injection pipes 510. In the present embodiment, the gas distributor 600 includes a first gas channel 611, a second gas
channel 612 and a third gas channel 613. The first gas channel 611 communicates with the first injection pipe 510A
through a first nozzle 621; the second gas channel 612 is communicated with the second injection pipe 510B through
a second nozzle 622; and the third gas channel 613 communicates with the third injection pipe 510C through a third
nozzle 623.

[0032] The gas distributor 600 is fixedly connected with the first injection pipe 510A, the second injection pipe 510B
and the third injection pipe 510C through a bracket 18. It should be noted that since the second gas channel 612 and
the second nozzle 622 are blocked by the bracket 18 in Fig. 4, the second gas channel 612 and the second nozzle 622
are shown by dotted lines.

[0033] Asshown in Figs. 1 and 4, the gas distributor 600 includes a gas distribution rod 630 disposed perpendicularly
to each gas channel (the first gas channel 611, the second gas channel 612, and the third gas channel 613), a gas
channel is defined inside the gas distribution rod 630, and the gas distribution rod 630 has a branch passage hole 631
to communicate the first gas channel 611, the second gas channel 612, and the third gas channel 613 with the gas
distribution rod 630, respectively.

[0034] As shown in Fig. 1, Fig. 2 and Fig. 3, the burner of the present embodiment further includes a cooling water
pipe 20, which passes through a through hole 14 provided in the distributor 500 and is in close contact with the distributor
500 to reduce cavity temperature of the distributor 500 and prolong service life of the burner. Preferably, the cooling
water pipe 20 is a U-shaped pipe, and the distributor 500 is provided with two through holes 14 for the cooling water
pipe 20 to pass through.

[0035] The distributor 500 of the present embodiment further includes a top plate 16 that covers a top of the gas mixing
cavity 12, and Fig. 5 shows a top view of the top plate 16. The top plate 16 has a plurality of fire holes 161, and the
plurality of fire holes 161 can be uniformly arranged in groups. Each fire hole 161 is strip-shaped with a plurality of
protrusions 161A in a middle portion thereof to increase an area of the fire hole 161A to enhance the injection intensity,
and the protrusions 161A of adjacent two fire holes 161 are staggered to increase the number and density of the fire
holes 161.

[0036] As shown in Fig. 1, the distributor 500 of the present embodiment includes a first housing 17A and a second
housing 17B which are symmetrically disposed forward and backward, that is, the injection pipe 510 is formed by the
first housing 17A and the second housing 17B, a cavity of the injection pipe 510 is surrounded by the first housing 17A
and the second housing 17B, and the gas mixing chamber 12 is surrounded by the first housing 17A and the second
housing 17B. The first housing 17A and the second housing 17B are buckled to be connected, and the top plate 16 is
welded to the first housing 17A and the second housing 17B respectively. Therefore, a punching process of the distributor
500 of the present embodiment is simple and reliable, which can reduce the production cost and reduce the noise when
the burner operates.

[0037] Preferably, as shown in Figs. 3 and 4, the first housing 17A and the second housing 17B have turnup 141 in
a circumferential direction of the through hole 14, so that the cooling water pipe 20 is in close contact with the distributor
500.

[0038] Preferably, the first housing 17A for enclosing the gas mixing chamber 12 has a first concave part 15A with a
surface indentation, and the second housing 17B for enclosing the gas mixing cavity 12 has a second concave part 15B
symmetrically disposed with respect to the first concave part 15A in a front and rear direction, and the first concave part
15A and the second concave part 15B are concave toward an inside of the gas mixing cavity 12. As shown in Figs. 3
and 4, three groups of the first concave part 15A and the second concave part 15B are provided, which are respectively
located above the first injection pipe 510A, the second injection pipe 510B and the third injection pipe 510C, and are
used for hold down the airflow and uniformly mixing the air.

[0039] As another aspect of the embodiments of the present disclosure, the present embodiment further provides a
water heater including the burner according to the above embodiment. Other configurations of the water heater of the
present embodiment can adopt various technical solutions those are known to those skilled in the art now and in the
future, and will not be described in detail herein.

[0040] As another aspect of the embodiments of the present disclosure, the present embodiment further provides a
wall-hanging stove including the burner according to the above embodiment. Other configurations of the wall-hanging
stove of the present embodiment can adopt various technical solutions those are known to those skilled in the art now
and in the future, and will not be described in detail herein.

[0041] The burner and the water heater or wall-hanging stove having the same of some embodiments of the present
disclosure can greatly improve the ejecting ability and ejector coefficient of the gas, increase the combustion heat intensity
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and the heat load, make the combustion of the gas more completely, reduce the generation of nitrogen oxides, and
reduce the cavity temperature of the distributor, prolong the service life of the burner, reduce the cost, and at the same
time improve the performance and adaptability of the burner.

The second embodiment

[0042] Fig.6illustrates atop view of the burner 10 of the present embodiment. The burner 10 of the present embodiment
includes a plurality of distributors 100 and cooling water pipes 200 penetrating through the plurality of distributors 100.
The plurality of distributors 100 is distributed side by side along a width direction of the distributors 100. The cooling
water pipe 200 is a U-shaped pipe including a water inlet pipe 210 and a water outlet pipe 220 to feed and drain water
at a same side of the burner 10. Preferably, the cooling water pipe 200 is integrally formed.

[0043] Fig. 7 illustrates a front view of one of the distributors 100. The distributor 100 of the present embodiment
includes three injection pipes 110 and two first through holes (the first through hole 131 of the water inlet pipe and the
first through hole 132 of the water outlet pipe). The two ends of the cooling water pipe 200 respectively pass through
the corresponding first through holes, that is, the first through hole 131 of the water inlet pipe is used for the water inlet
pipe 210 to pass through and is in close contact with the water inlet pipe 210, and the first through hole 132 of the water
outlet pipe is used for the water outlet pipe 220 to pass through and is in close contact with the water outlet pipe 220.
The distributor 100 also includes a top plate 120 which covers above the three injection pipes 110 and is provided with
a plurality of fire holes 121, which can be understood in combination with Fig. 6.

[0044] A vertical height HO of the injection pipe 110 is preferably equal to or greater than 95 mm, which can be divided
into an ejector section and a gas outlet section 110D according to a gas flow direction (i.e. from bottom to up in Fig. 7),
the ejector section is sequentially a negative pressure section 110A, a premixing section 110B and a diffuser section
110C according to the gas flow direction. In the gas outlet section 110D, the gas injected by the three injection pipes
110 is mixed again and then discharged from the fire hole 121 and combusted to form a flame.

[0045] In order to prevent the flame from being excessively high due to the excessive jet force of the gas flow, firstly,
an end surface of the gas outlet section 110D of the injection pipe 110 is inclined to two sides to form a flow guiding
inclined surface (including a first flow guiding inclined surface 111A inclined to a left side and a second flow guiding
inclined surface 111B inclined to a right side); secondly, a hole diameter of the injection pipe 110 in the diffuser section
110C gradually increases in the gas flow direction to reduce the pressure.

[0046] Referring to Figs. 7 and 8, the distributor 100 may be formed by a first housing 100A and a second housing
100B buckled together, i.e., a cavity of the three injection pipes 100 are surrounded by the first housing 100A and the
second housing 100B. The first through hole 131 of the water inlet pipe and the first through hole 132 of water outlet
pipe are formed by opening the first housing 100A and the second housing 100B at symmetrical positions.

[0047] The injection pipe 110 also has a splitter 112, which is disposed at the gas outlet section 110D, i.e., between
the first flow guiding inclined surface 111A and the second flow guiding inclined surface 111B. The splitter 112 includes
a first concave portion 112A formed by recessing the first housing 100A toward the cavity of the injection pipe 110 and
a second concave portion 112B formed by recessing the second housing 100B toward the cavity of the injection pipe
110. A gas channel is defined between the first concave portion 112A and the second concave portion 112B for gas
circulation.

[0048] The splitter 112 is used for splitting gas. That is, a part of the gas is affected by resistance of the splitter 112,
split to two sides of the injection pipe 110, and ejected from the fire hole 121 corresponding to two sides of the injection
pipe 110, and then combusted to form a flame; while another part of the gas rises vertically upward from the gas channel
between the first concave portion 112A and the second concave portion 112B, and is ejected from the fire hole 121
corresponding to a center of the injection pipe 110, and then combusted to form a flame.

[0049] An angle o of a vertex angle part 112C of the splitter 112 is preferably 45 degrees (°) to 85°, that is, the angle
at which the vertex angle part 112C divides the gas to two sides thereof is preferably 45 ° to 85 °, so as to reduce the
flow dividing resistance, reduce a transverse dimension of the splitter 112, and further provide conditions for moving up
positions of the first through hole 131 of the water inlet pipe and the first through hole 132 of the water outlet pipe.
[0050] In the present embodiment, the first through hole 131 of the water inlet pipe and the first through hole 132 of
the water outlet pipe are respectively located between two adjacent injection pipes 110 and have the same diameter.
The diameters of the first through hole 131 of the water inlet pipe and the first through hole 132 of the water outlet pipe
should be adapted to the cooling water pipe 200, preferably greater than or equal to 11mm, further preferably greater
than or equal to 13mm. A greater diameter can increase a contact area with the cooling water pipe 200 and improve the
cooling efficiency.

[0051] As shown in Fig. 7, in the present embodiment, a horizontal distance between center points of the first through
hole 131 of the water inlet pipe and the first through hole 132 of the water outlet pipe forms a first width W1, a horizontal
distance between center lines of two outside injection pipes 110 forms a second width W2, and the first width W1 is
preferably half of the second width W2, so as to ensure that the entire area of the top plate 120 can be involved, thereby
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improving the cooling efficiency.

[0052] A top of the first through hole 131 of the water inlet pipe and a top of the first through hole 132 of the water
outlet pipe are preferably arranged at the same horizontal plane. The top E1 of the first through hole 131 of the water
inlet pipe should be higher than a bottom E2 of the splitter 112. Further, a center point E3 of the first through hole 131
of the water inlet pipe should be higher than a bottom E4 of the outlet section 110D, so that the position of the cooling
water pipe 200 is adjacent to the top plate 120, thereby improving the cooling efficiency.

[0053] Preferably, a vertical distance HI between the first through hole 131 of the water inlet pipe and the top plate
120 is less than or equal to 20 mm; a ratio of the vertical spacing HI to the vertical height HO of the injection pipe 110 is
less than or equal to 20%; and the vertical distance Hl is less than or equal to 50% of W1, so that the position of the
cooling water pipe 200 is as adjacent to the top plate 120 as possible.

[0054] Nitric oxide accounts for 90% and nitrogen dioxide accounts for 5%~10% of the nitrogen oxides produced by
the burner, of which nitrogen oxides produced by thermal oxidation reaction account for the majority (thermal oxidation
reaction refers to the oxidation reaction of nitrogen and oxygen in air at high temperature to generate nitrogen oxides).
Experiments show that the oxidation rate increases exponentially with the increase of reaction temperature.

[0055] Therefore, as the gas is continuously burned, the temperature of the fire hole 121, that is, the top plate 120,
increases continuously and the risk of generating a large amount of nitrogen oxides also increases. In the present
embodiment, the cooling water pipe 200 can cool the burner, especially reduce the temperature of the top plate 120.
The positions of the first through hole 131 of the water inlet pipe and the first through hole 132 of the water outlet pipe
are designed so that the position of the cooling water pipe 200 can be as adjacent to the top plate 120 as possible and
the entire area of the top plate 120 can be involved. Therefore, the burner of the present embodiment can improve the
cooling efficiency of the top plate 120 and further keep the top plate 120 at a lower temperature value to reduce thermal
oxidation reaction and further reduce nitrogen oxide emission.

[0056] In addition, the burner 10 of the present embodiment can cool the top plate 120 and the fire hole 121, prolong
the service life of the burner, and can also reduce the burning speed, thereby effectively controlling the occurrence of
the tempering phenomenon and improving the safety factor.

[0057] Preferably, as shown in Fig. 7, the outer circumferences of the first through hole 131 of the water inlet pipe and
the first through hole 132 of the water outlet pipe have turnups 140, so that the cooling water pipe 200 is in close contact
with the first through hole 131 of the water inlet pipe and the first through hole 132 of the water outlet pipe.

[0058] As another aspect of the embodiments of the present disclosure, the present embodiment further provides a
gas water heater including the burner according to the above embodiment. Other configurations of the gas water heater
of the present embodiment can adopt various technical solutions those are known to those skilled in the art now and in
the future, and will not be described in detail herein.

[0059] As another aspect of the embodiment of the present disclosure, the present embodiment further provides a
wall-hanging stove including the burner according to the above embodiment. Other configurations of the wall-hanging
stove of the present embodiment can adopt various technical solutions those are known to those skilled in the art now
and in the future, and will not be described in detail herein.

The third embodiment

[0060] The present embodiment provides a burner, a water heater and a wall-hanging stove having the same. The
difference from the second embodiment is that, as shown in Fig. 9, a distributor 300 of the present embodiment has four
injection pipes 110, and a first through hole is provided between every two adjacentinjection pipes 110, i.e., the distributor
300 includes three first through holes (a first through hole 131 of the water inlet pipe, a first through hole 132 of the water
outlet pipe, and a first through hole 333 of an intermediate pipe).

[0061] In the present embodiment, the cooling water pipe is a serpentine pipe and passes through each first through
hole in a circuitous way, that is, the water inlet pipe passes through the first through hole 131 of the water inlet pipe, the
water outlet pipe passes through the first through hole 132 of the water outlet pipe, and the pipe connecting the water
inlet pipe and the water outlet pipe passes through the first through hole 333 of the intermediate pipe, so as to respectively
feed and drain water on two sides of the burner.

[0062] In the present embodiment, the size and position of the first through hole 333 of the intermediate pipe are
designed to be the same as those of the first through hole 131 of the water inlet pipe. Therefore, the position of the
cooling water pipe can be as adjacent to the top plate 120 as possible and the entire area of the top plate 120 can be
involved. Therefore, the burner of the present embodiment can improve the cooling efficiency of the top plate 120 and
further keep the top plate 120 at a lower temperature value to reduce the emission of nitrogen oxides.

[0063] The above embodiments provide a variety of burners, as well as gas water heaters and wall-hanging stove
based on the above burners. The cooling water pipe is further made adjacent to the top plate and the fire hole by arranging
the first through hole for the cooling water pipe to pass through between adjacent injection pipes and making the position
of the first through hole adjacent to the top plate, so as to improve the cooling efficiency of the top plate and reduce the
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emission of nitrogen oxides. In addition, the design of multiple injection pipes can increase the ejector coefficient and
the amount of ejected air, thus improving the combustion efficiency.

[0064] It should be noted that the embodiment of the present disclosure does not limit the number of injection pipes
and the number of first through holes. For example, when the number of injection pipes is odd, a first through hole may
be provided between every two adjacent injection pipes, i.e., an even number of first through holes may be provided, at
the same time the cooling water pipes feed and drain water at the same side of the burner. Alternatively, when the
number of injection pipes is even, a first through hole may be provided between every two adjacent injection pipes, i.e.,
an odd number of first through holes may be provided, at the same time the cooling water pipes feed and drain water
on two sides of the burner respectively.

The fourth embodiment

[0065] The present embodiment provides a burner 40, a water heater and a wall-hanging stove having the same. The
difference from the second embodiment is that, a distributor 400 further includes two second through holes (the first
through hole 231 of the water inlet pipe and the first through hole 232 of the water outlet pipe). The two ends of the
cooling water pipe 200 respectively pass through the corresponding second through holes, i.e., the second through hole
231 of the water inlet pipe is used for the water inlet pipe 210 to pass through and is in close contact with the water inlet
pipe 210, and the second through hole 232 of the water outlet pipe is used for the water outlet pipe 220 to pass through
and is in close contact with the water outlet pipe 220, which can be understood in combination with Figs. 10 and 11.
[0066] The tops of the second through hole 231 of the water inlet pipe and the second through hole 232 of the water
outlet pipe are preferably disposed at the same horizontal plane, and the top portion E11 of the second through hole
231 of the water inlet pipe and the second through hole 232 of the water outlet pipe may be lower than the bottom portion
E2 of the splitter 112. Therefore, the second through hole match with the first through hole (131/132) so that the position
of the cooling water pipe 200 can be adjacent to the top plate 120 or slightly lower than the splitter 112, thereby improving
the cooling efficiency. Certainly, the second through hole 231 of the water inlet pipe and the second through hole 232
of the water outlet pipe may also be in the same height plane as the first through hole 131 of the water inlet pipe and
the first through hole 132 of the water outlet pipe.

[0067] Certainly, the cooling water pipe in the present embodiment can be a serpentine pipe, which penetrates through
the second through hole on one side, the plurality of distributors, the first through hole, and finally the second through
hole on the other side in a circuitous way. The cooling water pipe can also be a plurality of U-shaped pipes which
respectively penetrate through the first through hole, the plurality of distributors, and then the second through hole; or
respectively penetrate in and out through the first through hole and penetrate in and out through the second through
hole. In addition, the inlet end and the outlet end for the cooling water pipe may be located at one side of the burner or
at two sides of the burner, and there is no specific limitation here.

[0068] The above is only the preferred embodiment of the present disclosure, and it should be pointed out that the
presentdisclosure is not limited to the above preferred embodiments, and the scope of protection of the present disclosure
should be subject to the scope defined by the claims. For those of ordinary skill in the art, several improvements and
embellishments can be made without departing from the spirit and scope of the present disclosure, and these improve-
ments and embellishments should also be regarded as the protection scope of the present disclosure.

Claims
1. Adistributor, characterized in that, the distributor comprises:

at least three injection pipes, wherein each injection pipe is provided with a flow guiding inclined surface, and
the flow guiding inclined surface is formed by inclining an end surface of a gas outlet section of the injection
pipe to two sides;

a gas mixing cavity respectively communicated with each injection pipe;

a splitter disposed at the gas outlet section of the injection pipe and recessed to an interior of the gas mixing
cavity to split gas to two sides; and

a first through hole disposed beside the injection pipe, configured for a cooling water pipe to pass through, and
in close contact with the cooling water pipe.

2. The distributor according to claim 1, characterized in that a top of the first through hole is higher than a bottom of
the splitter.

3. The distributor according to claim 1, characterized in that the distributor comprises a top plate covering a top of
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each injection pipe, the top plate being provided with a plurality of fire holes; and a vertical spacing between a top
of the first through hole and the top plate is less than or equal to 20mm.

The distributor according to claim 3, characterized in that a ratio of the vertical spacing to a vertical height of the
injection pipe is less than or equal to 20%.

The distributor according to claim 3, characterized in that the fire hole has a plurality of protrusions, and the
protrusions of two adjacent fire holes are staggered.

The distributor according to claim 1, characterized in that a center point of the first through hole is higher than a
bottom of the gas outlet section.

The distributor according to claim 1, characterized in that the splitter is provided with a vertex angle part, the vertex
angle part is used for splitting gas to two sides of the splitter, and an angle of the vertex angle part ranges from 45
degrees to 85 degrees.

The distributor according to any one of claims 1-7, characterized in that the distributor comprises a second through
hole, the second through hole is located outside the injection pipes on two sides, configured for the cooling water
pipe to pass through, and in close contact with the cooling water pipe.

The distributor according to claim 8, characterized in that a top of the second through hole is lower than a bottom
of the splitter.

A burner, comprising a cooling water pipe and a plurality of distributors according to any one of claims 1 to 7, the
plurality of distributors being distributed side by side; the cooling water pipe passing through the first through hole
and penetrating through the plurality of the distributors.

The burner according to claim 10, characterized in that the cooling water pipe is a U-shaped pipe, and the distributor
comprises two first through holes, two ends of the cooling water pipe respectively pass through the corresponding
first through holes and penetrate through the plurality of the distributors.

The burner according to claim 11, characterized in that a first width is defined by a horizontal distance between
center points of the two first through holes, a second width is defined by a horizontal distance between center lines
of two outside injection pipes, and the first width is half of the second width.

The burner according to claim 12, characterized in that a vertical spacing between a top of the first through hole
and the top plate is less than or equal to 50% of the first width.

The burner according to claim 10, characterized in that at least four injection pipes are provided, the first through
hole is arranged between every two adjacent injection pipes; the cooling water pipe is a serpentine pipe, passes
through each first through hole in a circuitous way, and penetrates through the plurality of distributor.

A burner, comprising a cooling water pipe and a plurality of distributors according to claim 8 or 9, the plurality of
distributors being distributed side by side; the cooling water pipe passing through the first through hole and the
second through hole, and penetrating through the plurality of the distributors.

A burner, comprising a plurality of distributors according to any one of claims 1 to 9, and a gas distributor arranged
below each distributor, a plurality of gas channels being defined in the gas distributor, and the gas channels being
communicated with the injection pipe.

The burner according to claim 16, characterized in that the gas distributor further comprises a gas distribution rod
perpendicular to each gas channel, the gas distribution rod is provided with a branch passage hole so as to com-

municate the gas distribution rod with each gas channel.

A water heater, characterized in that the water heater comprises a burner according to any one of claims 10 to 17.
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