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(54) FIRE GRATE AND GAS DEVICE

(57) Disclosed are a fire grate and a gas device. The
fire grate includes a casing, a combustion cover and a
metal mesh. An airflow channel is formed inside the
casing. The combustion cover is provided at the top
portion of the casing, and is provided with a plurality of
first fire apertures communicating with the airflow chan-
nel. A plurality of first rivet parts are provided at the top
surface of the combustion cover. The metal mesh is
provided at the upper surface of the combustion cover,
and covers the plurality of first fire apertures. Theplurality
of first rivetpartspressand fix themetalmesh to theupper
surface of the combustion cover.
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Description

TECHNICAL FIELD

[0001] Thepresent invention relates to the technical field of combustion, and in particular to afiregrateandagasdevice.

BACKGROUND

[0002] A burner is the core component of a gas device.
[0003] In the relatedart, the flame intensity of theburner is high, and the fluegasemittedby instantaneouscombustion is
poor, resulting in high nitrogen oxides and failing to meet the requirements of low nitrogen emission performance.

SUMMARY

[0004] The main purpose of the present invention is to propose a fire grate, which aims to reduce the flame height and
make the flame uniform, to achieve full combustion and reduce nitrogen oxide emissions.
[0005] To achieve the above purpose, the fire grate proposed in the present invention includes: a casing, an airflow
channel is formed inside the casing, a combustion cover and a metal mesh.
[0006] In an embodiment of the present invention, the combustion cover is provided at a top portion of the casing and
provided with a plurality of first fire apertures communicating with the airflow channel.
[0007] In an embodiment of the present invention, a plurality of first rivet parts are provided at a top surface of the
combustion cover.
[0008] In an embodiment of the present invention, the metal mesh is provided at an upper surface of the combustion
cover and covering the plurality of first fire apertures.
[0009] In anembodiment of thepresent invention, theplurality of first rivet parts pressandfix themetalmesh to theupper
surface of the combustion cover.
[0010] In an embodiment of the present invention, the combustion cover includes a panel extending fromone end of the
casing to the other end in a longitudinal direction of the casing.
[0011] In an embodiment of the present invention, the plurality of first fire apertures are spaced apart in a longitudinal
direction of the panel.
[0012] In an embodiment of the present invention, the panel has an upper surface and a lower surface opposite to the
upper surface.
[0013] In an embodiment of the present invention, the metal mesh is provided at the upper surface of the panel.
[0014] In an embodiment of the present invention, the plurality of first rivet parts are respectively located on both lateral
sides of the panel to respectively clamp two side edges, away from the panel, of a surface of the metal mesh.
[0015] In an embodiment of the present invention, the combustion cover further includes two edge plates respectively
provided on both lateral sides of the panel.
[0016] In an embodiment of the present invention, the two edge plates are bent with respect to the panel in a direction
from the upper surface to the lower surface of the panel to be inserted into the airflow channel.
[0017] In an embodiment of the present invention, the plurality of first rivet parts on the both sides are respectively
connected to the two edge plates.
[0018] In an embodiment of the present invention, each of the plurality of first rivet parts includes a connection portion
and a clamping portion.
[0019] In an embodiment of the present invention, oneendof the connection portion is coupled to anupper edgeof each
edge plate and the other end of the connection portion is extending upward in a direction away from the edge plates.
[0020] Inanembodimentof thepresent invention, a clampingportion is coupled toanend,away from the twosideplates,
of the connection portion and opposite to the panel to form a clamping space for fixing the metal mesh.
[0021] In an embodiment of the present invention, the metal mesh is welded to portions at both ends of the panel in the
longitudinal direction where no first fire aperture is provided.
[0022] In an embodiment of the present invention, the plurality of first rivet parts and the combustion cover are integrally
formed.
[0023] In an embodiment of the present invention, the panel has a hollow area, and the panel is providedwith a plurality
of first dividing ribs extending in a width direction of the panel in the hollow area.
[0024] In an embodiment of the present invention, the plurality of first dividing ribs being arranged at intervals in the
longitudinal direction of the panel to divide thehollowarea into the plurality of first fire apertures arrangedat intervals along
the longitudinal direction of the panel.
[0025] In an embodiment of the present invention, the panel is provided with a second dividing rib extending along the
longitudinal direction of the panel at each of the plurality of first fire apertures.
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[0026] In an embodiment of the present invention, the second dividing rib divides each of the plurality of first fire
apertures into two first sub-fire apertures, and two adjacent second dividing ribs are staggered in the width direction of the
panel.
[0027] In an embodiment of the present invention, the fire grate further includes a rectifying plate located below the
panel.
[0028] In anembodiment of thepresent invention, the rectifyingplate is providedwith twosideplatesonboth sidesof in a
width direction of the rectifying plate, and the two side plates are inserted between the two edge plates.
[0029] In an embodiment of the present invention, the rectifying plate is provided with a plurality of rectifying apertures.
[0030] In an embodiment of the present invention, an end of the edge plate away from the panel is provided with a
plurality of second riveted parts.
[0031] In anembodiment of thepresent invention, the plurality of second rivetedparts clamps the rectifyingplate and the
two side plates in the combustion cover.
[0032] In anembodiment of the present invention, the casing includes twoside casingwalls respectively locatedoutside
the two edge plates.
[0033] In an embodiment of the present invention, each of the two side casingwalls is providedwith a plurality of convex
humps protruding outward.
[0034] In an embodiment of the present invention, the plurality of convex humps are arranged at intervals along the
longitudinal direction of the casing.
[0035] In an embodiment of the present invention, a cavity communicating with the airflow channel is formed between
each of the plurality of convex humps and an adjacent edge plate, and the cavity are open at a top to form a second fire
aperture.
[0036] In anembodiment of thepresent invention, a total areaof the rectifyingapertures isdefinedasS1, anda total area
of the plurality of first fire apertures and the second fire aperture as S, then 0.3≤S1/S≤0.45.
[0037] In order to achieve theabovepurpose, thepresent invention further providesagasdevice, including the firegrate
as described above.
[0038] In thefiregrateof thepresent invention, theairflowchannel is formed in thecasing, and thecombustioncoverwith
the plurality of first fire apertures is provided on the top portion of the casing, so that the air flow can be ejected from the
plurality of first fire apertures for combustion. Themetalmesh is providedat theupper surfaceof the combustioncover, and
covers theplurality of first fire apertures. The plurality of first rivet parts are provided at the upper surface of the combustion
cover, and the metal mesh is pressed and fixed to the upper surface of the combustion cover through the plurality of first
rivet parts, to increase the combustion area, break up the air flow, make the combustion more uniform and stable, and
prevent backfire, thereby achieving thepurposeof sufficient combustion and reducenitrogenoxide emissions. In addition,
the metal mesh is fixed by riveting, which can reduce the welding position between the metal mesh and the combustion
cover and improve the thermal deformation problem of the metal mesh and the combustion cover during the welding
process.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] In order to more clearly illustrate the technical solutions in the embodiments of the present invention or in the
related art, accompanying drawings required for description of the embodiments or the related art will be briefly introduced
below.Obviously, the accompanying drawings described below are only someembodiments of the present invention. For
those skilled in the art, other drawings can be obtained based on the structures shown in these drawings without creative
efforts.

FIG. 1 is a schematic structural view of a fire grate according to an embodiment of the present invention.
FIG. 2 is an exploded structural view of the fire grate according to an embodiment of the present invention.
FIG. 3 is an exploded structural view of a metal mesh, a combustion cover and a rectifying plate according to an
embodiment of the present invention.
FIG. 4 is a top view of the embodiment of FIG. 1.
FIG. 5 is a cross-sectional view of the embodiment of FIG. 1.
FIG. 6 is a schematic structural view of assembly of the metal mesh, the combustion cover and the rectifying plate
according to an embodiment of the present invention.
FIG. 7 is a bottom view of FIG. 6.
FIG. 8 is a bottom view of the combustion cover according to an embodiment of the present invention.

Description of reference signs:

[0040]
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reference sign name reference sign name

1 casing 212 second dividing rib

11 casing wall 22 edge plate

111 convex bump 23 first rivet part

101 air inlet 231 connection portion

102 second fire aperture 232 clamping portion

2 combustion cover 24 second rivet part

201 first fire aperture 3 metal mesh

201a first sub-fire aperture 4 rectifying plate

21 panel 401 rectifying aperture

211 first dividing rib 41 side plate

[0041] The realization of the purpose, functional features and advantages of the present invention will be further
explained in conjunction with embodiments and with reference to the accompanying drawings.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0042] The technical solutions in the embodiments of the present invention will be described clearly and completely
below in conjunction with the accompanying drawings in the embodiments. Obviously, the described embodiments are
only some rather thanall of theembodimentsof thepresent invention.Basedon theembodimentsof thepresent invention,
all other embodiments obtained by those skilled in the art without creative efforts are within the scope of the present
invention.
[0043] It should be noted that if there are directional indications (such as up, down, left, right, front, back, etc.) in the
embodiments of the present invention, the directional indications are only used to explain the relative position relationship
and movement of the components under a certain posture (as shown in the figures). If the certain posture changes, the
directional indication will also change accordingly.
[0044] At the same time, the meaning of "and/or" in the full text includes three solutions. Taking "A and/or B" as an
example, it includes solution A, solution B, or a solution that both A and B satisfy.
[0045] In addition, if there are descriptions involving "first", "second", etc. in the embodiments of the present invention,
the descriptions of "first", "second", etc. are only used for descriptive purposes and cannot be understood as indicating or
suggesting their relative importance or implicitly indicating the number of the indicated technical features. Therefore, the
features defined as "first" and "second" may explicitly or implicitly include at least one of the features. In addition, the
technical solutions of the various embodiments can be combinedwith each other, but theymust be based on the fact that it
can be implemented by those skilled in the art. When the combination of technical solutions is contradictory or cannot be
implemented, it should be deemed that sucha combination of technical solutions does not exist and is notwithin the scope
of the present invention.
[0046] Theburner is the core component of thegasdevice, andafiregrate is provided inside theburner. In the traditional
burner structure, the flame stabilization is usually achieved by changing the shape structure of the fire outlet, but the gas
outlet speed is fast, which easily leads to the problem of too high combustion flame, incomplete combustion, and large
nitrogen oxide emissions.
[0047] To this end, the present invention proposes a fire grate, which aims to reduce the flame intensity and stabilize the
flame by covering themetal mesh above the fire aperture, and fix themetal mesh by riveting, reduce the welding process,
and avoid thermal deformation problems.
[0048] In the embodiment of the present invention, as shown in FIG. 1 to FIG. 5, the fire grate includes a casing 1, a
combustion cover 2 and a metal mesh 3.
[0049] An airflow channel is formed inside the casing 1. The combustion cover 2 is provided at the top portion of the
casing 1 and is providedwith a plurality of first fire apertures 201 communicatingwith the airflow channel. A plurality of first
rivet parts 23 are provided at the top surface of the combustion cover 2. Themetal mesh 3 is provided at the upper surface
of the combustion cover 2 and covers the plurality of first fire apertures 201. The plurality of first rivet parts 23 press and fix
the metal mesh 3 to the upper surface of the combustion cover 2.
[0050] It can be understood that the combustion cover 2 is provided at the topportion of the casing 1of the fire grate, and
theair inlet 101of theairflowchannel in the casing1 is connected to theair flowsource. Theair flowsource includes air and
gas. The gas and air enter the airflow channel from the air inlet 101, and are ejected through the plurality of first fire
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apertures 201 at the combustion cover 2 and ignited to form a combustion flame after being pre-mixed in the airflow
channel. In an embodiment, the specific structure of the combustion cover 2 can be determined according to actual
conditions, for example, it canbeaplatestructure, aU-shapedstructureorother shapestructures.Thecombustioncover2
can bemade of high temperature resistant sheet metal. The plurality of first fire apertures 201 are distributed at intervals,
which can achieve flow balancing, making the airflow more uniform when ejected. In an embodiment, the plurality of first
fire apertures 201 can be circular apertures, square apertures, triangular apertures, strip apertures or other irregularly
shaped apertures.
[0051] The metal mesh 3 is provided at the upper surface of the combustion cover 2 and covers the plurality of first fire
apertures 201, playing the role of breaking up the airflow, so that the mixed gas can be fully burned after being ignited,
forming a stable and uniform flame. In an embodiment, themetalmesh 3 ismade of a high temperature resistantmaterial,
such as an iron-chromium-aluminummaterial. In an embodiment, themultiple layers of themetalmesh 3 canbe provided.
The multiple layers of the metal mesh 3 can further break up the air and the gas, so that the gas and the air can be mixed
evenly. In addition, the multiple layers of the metal mesh 3 can increase the resistance, and play a better anti-backfire
effect. In practical applications, thenumberof layersof themetalmesh3 is related to themeshnumberof themetalmesh3.
Themetalmesh3with a largemeshnumber hasasmall numberof layers, and themetalmesh3with a smallmeshnumber
has a large number of layers. For example, the number of layers of themetalmesh3 canbe2 to 10, specifically 2, 3, 4, 5, 6,
7, 8, 9 or 10. The mesh number of the metal mesh 3 can be 20 to 100, specifically 20, 40, 50, 60, 80 or 100, etc.
[0052] It should be noted that the metal mesh 3 in the related art is provided below the combustion cover 2, and usually
the upper surface of the metal mesh 3 has some rib structures. When the fire grate is working, the rib structure above the
metal mesh 3 will directly contact the flame, which is prone to burnout of the ribs and causes some problems such as
backfire. Themetalmesh 3of this embodiment is provided at the upper surface of the combustion cover 2, sowhen the fire
grate is working, the flame burns directly on the surface of the metal mesh 3. Compared with the related art in which the
metalmesh3 isprovidedbelow thecombustion cover 2, it is possible toprevent safety accidents suchasexplosioncaused
by backfire.
[0053] In this embodiment, the top surface of the combustion cover 2 is provided with a plurality of first rivet parts 23.
When assembling, the metal mesh 3 can be first stacked on the upper surface of the combustion cover 2 to cover the
plurality of first fire apertures 201, and then the metal mesh 3 is pressed and fixed to the upper surface of the combustion
cover 2 through the plurality of first rivet parts 23 to achieve the assembly of themetalmesh 3 and the combustion cover 2.
Such a design can reduce the welding position between the metal mesh 3 and the combustion cover 2 and improve the
thermal deformation problem of the metal mesh 3 and the combustion cover 2 during the welding process.
[0054] It can be understood that themetalmesh 3 can be consistent with the extension direction of the top surface of the
combustion cover 2, and the specific positions of the plurality of first rivet parts 23 can be determined according to actual
conditions. For example, the plurality of first rivet parts 23 can be provided on one side or two opposite sides of the
combustion cover 2.When provided on one side, the plurality of first rivet parts 23 can be provided at intervals on the long
side of the combustion cover 2 to limit and fix the long side of themetalmesh3.Whenprovided on the opposite sides of the
combustion cover 2, the plurality of first rivet parts 23 can be provided on the two long sides of the combustion cover 2
respectively to limit and fix the two long sides of themetal mesh 3. In some embodiments, the plurality of first rivet parts 23
can also be provided on the short side of the combustion cover 2 to limit and fix the short side of the metal mesh 3.
[0055] In an embodiment, the specific structure of the plurality of first rivet parts 23 can be a rivet buckle structure, a
flange structure, a claw structure or some other structure, as long as the metal mesh 3 can be riveted toward the upper
surface of the combustion cover 2.
[0056] In an embodiment, the plurality of first rivet parts 23 can be an integrally formed structure with the combustion
cover 2, or can be a separately formed structure.
[0057] In summary, in the fire grate of the technical solution of the present invention, the airflow channel is formed inside
the casing 1, and the combustion cover 2 with the plurality of first fire apertures 201 is provided at the top portion of the
casing 1, so that the air flow can be ejected from the plurality of first fire apertures 201 for combustion. Themetalmesh 3 is
providedat theupper surfaceof the combustion cover 2.Themetalmesh3can cover the plurality of first fire apertures201,
and the plurality of first rivet parts 23 are provided at the upper surface of the combustion cover 2. The metal mesh 3 is
pressed and fixed to the upper surface of the combustion cover 2 through the plurality of first rivet parts 23, to increase the
combustion area, break up the air flow, make the combustion more uniform and stable, and prevent backfire, thereby
achieving the purpose of sufficient combustion and reducing nitrogen oxide emissions. In addition, the metal mesh 3 is
fixedby riveting,whichcan reduce theweldingpositionbetween themetalmesh3and thecombustioncover2and improve
the thermal deformation problem of the metal mesh 3 and the combustion cover 2 during the welding process.
[0058] In an embodiment of the present invention, as shown in FIG. 1 to FIG. 4, the combustion cover 2 includes a panel
21 extending from one end to the other end in the longitudinal direction of the casing 1. The plurality of first fire apertures
201 are spaced apart in the longitudinal direction of the panel 21. The panel 21 has an upper surface and a lower surface
opposite to the upper surface. Themetal mesh 3 is provided at the upper surface of the panel 21. The lower surface faces
the airflow channel. The plurality of first rivet parts 23 are respectively located on both lateral sides of the panel 21 to
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respectively clamp the two side edges, away from the panel, of the surface of the metal mesh 3.
[0059] In this embodiment, the panel 21 is located in the casing 1 and extends from one end to the other end in the
longitudinal direction of the casing 1. The plurality of first fire apertures 201 are spaced apart in the longitudinal direction of
the panel 21, which can increase the air outlet area of the airflow and reduce the flame intensity. It can be understood that
thepanel 21canalsoplaya role insupporting themetalmesh3, so that themetalmesh3canbeplacedat theuppersurface
of the panel 21, and limited and fixed through the plurality of first rivet parts 23 on both sides of the width of the panel 21,
thereby improving the assembly reliability of the metal mesh 3.
[0060] In addition, the plurality of first rivet parts 23 are provided on both lateral sides of the panel 21 to respectively
clamp the two side edges, away from the panel 21, of the surface of themetalmesh3. That is, the plurality of first rivet parts
23 respectively limit the two opposite long side edges of themetal mesh 3. Such a design, on the one hand, canmake the
force on both sides of the width of themetal mesh 3 balanced, not easy to warp, thereby ensuring the flatness of themetal
mesh3; on the other hand, it can avoid theplurality of first rivet parts 23blocking themain air outlet area in themiddle of the
metal mesh 3 to ensure the air outlet area.
[0061] To further enhance the flame stabilizing effect of the metal mesh 3, the metal mesh 3 may cover as much of the
upper surface of the panel 21 as possible to ensure that all of the plurality of first fire apertures 201are covered. In thisway,
in addition to covering the plurality of first fire apertures 201, themetalmesh 3may also cover the areas at both ends of the
panel 21 in the longitudinal directionexceptwhere theplurality of first fireapertures201areprovided.At this time, themetal
mesh 3 and the two ends of the panel 21may be fixed by welding to limit of the two ends of the longitudinal direction of the
metal mesh 3, thereby further enhancing the assembly reliability of the metal mesh 3 and preventing the two ends of the
longitudinal direction of the metal mesh 3 from warping.
[0062] Further, as shown in FIG. 2 to FIG. 5, the combustion cover 2 also includes two edge plates 22 respectively
provided on both lateral sides of the panel 21. The two edge plates 22 are bent with respect to the panel 21 in a direction
from the upper surface to the lower surface of the panel 21 to be inserted into the airflow channel. The plurality of first rivet
parts 23 on both sides are respectively connected to the two edge plates 22.
[0063] Themetal mesh is installed at the upper surface of the panel 21, and the lower surface of the panel 21 faces the
airflow channel. The direction from the upper surface to the lower surface of the panel 21 can be understood as the
direction from top to bottom, that is, the two edge panels 22 are bent with respect to the panel 21 in the direction from top to
bottom. The two edge plates 22 and the panel 21 roughly form a "∩"-shaped structure. When applied to the fire grate, the
panel 21 is providedat the topportion of the casing1, and the twoedgeplates22are inserted in theairflowchannel andare
respectively fixed to the walls 11 on both sides of the casing 1. In practical applications, the panel 21 and the two edge
plates 22 can be formed separately and then welded and fixed, or they can be formed by bending the sheet metal as a
whole. Themetal mesh 3 is stacked on the upper surface of the panel 21, and the two side edges of the metal mesh 3 are
limited by the plurality of first rivet parts 23 provided at the two edge plates 22,which is beneficial to the stability and overall
consistencyof theassemblyof themetalmesh3and thecombustioncover2, and isbeneficial to improving thecombustion
stability.
[0064] It should benoted that the plurality of first rivet parts 23and the twoedgeplates 22 canbe integrally formed, or the
plurality of first rivet parts 23 can be connected and fixed to the two edge plates 22 after themetal mesh 3 is stacked on the
frontof thepanel 21, as longas it is ensured that theplurality of first rivetparts23canfinally abut against thesideedgeof the
metal mesh 3 away from the panel 21.
[0065] In an embodiment, as shown in FIG. 3 to FIG. 5, each of the plurality of first rivet parts 23 includes a connection
portion 231 and a clamping portion 232, one end of the connection portion 231 is coupled to the upper edge of each of the
two edge plates 22, and the other end of the connection portion 231 extends upward in a direction away from the two edge
plates 22. The clamping portion 232 is coupled to theend, away from the two side plates, of the connection portion 231and
is opposite to the panel 21 to form a clamping space for fixing the metal mesh 3.
[0066] This embodiment illustrates the structure of the plurality of first rivet parts 23 by way of example. The connection
portion 231 serves to connect the supporting panel 21 and the clamping portion 232, so that the clamping portion 232 can
be spaced apart from the panel 21 to form the clamping space. In this way, themetal mesh 3 can be clamped between the
clampingportion232and thepanel 21 toachieveassemblyandfixation. Inanembodiment, theconnectionportion231can
be an integrally formed structure with the side panel 22, and the connection portion 231 extends upward from the upper
edge of the side panel 22. The clamping portion 232 can also be formed by integrally bending the upper edge of the
connection portion 231, so that the forming process can be simplified and the production efficiency can be improved.
[0067] In an embodiment, the connection portion 231 and the clamping portion 232 are in a right-angle structure, so that
the structural strength of the first rivet parts 23 is stronger, to further improve the limiting strength of the metal mesh 3.
[0068] To further enhance the flame stabilizing effect of the fire grate, as shown in FIG. 2, FIG. 3 and FIG. 8, in an
embodiment of the present invention, the panel 21 has a hollow area, and the panel 21 is provided with a plurality of first
dividing ribs 211 extending in thewidth direction of the panel 21 in the hollow area. The plurality of first dividing ribs 211 are
arrangedat intervals in the longitudinal directionof thepanel 21 todivide thehollowarea intoaplurality of first fireapertures
201 arranged at intervals in the longitudinal direction of the panel 21.
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[0069] In this embodiment, the hollow area of the panel 21 is communicatedwith the airflow channel of the casing 1, and
aplurality of first dividing ribs211extendingalong thewidthareprovidedat thehollowarea.Theplurality of first dividing ribs
211 are spaced apart in the longitudinal direction of the panel 21 to divide the hollow area into the plurality of first fire
apertures201. It canbeunderstood that the first dividing ribs 211playa role in strengthening the structureon theonehand,
and on the other hand, play a role in separating the plurality of first fire apertures 201 and breaking up the air flow. The
plurality of first fire apertures 201 are spaced apart in the longitudinal direction of the panel 21 to achieve uniform gas
discharge, thereby making the flame burn more stably.
[0070] Further, as shown in FIG. 8, the panel 21 is provided with a second dividing rib 212 extending in the longitudinal
direction of the panel 21 at the first fire aperture 201, and the second dividing rib 212 divides the first fire aperture 201 into
two first sub-fire apertures 201a.
[0071] Byproviding theseconddividing rib212at thefirst fireaperture201, theseconddividing rib212 furtherdivides the
first fire aperture 201 into two first sub-fire apertures 201a with smaller areas, thereby further breaking up the airflow,
making the airflow distribution more uniform and the combustion more complete.
[0072] Further, as shown inFIG.8, twoadjacent seconddividing ribs212arestaggered in thewidthdirectionof thepanel
21.
[0073] This arrangement makes the two first sub-fire apertures 201a in the same first fire aperture 201 have different
areas, and the first sub-fire apertures 201a of different areas are alternately arranged in the longitudinal direction of the
panel 21. On the one hand, the overall fire area can be increased, and on the other hand, the air flow velocity can be
reduced through the first sub-fire aperture 201a with a smaller area to lower the flame height, thereby playing a role in
stabilizing the flame, making the combustion more complete and reducing the emission of nitrogen oxides. At the same
time, the combustion noise can be reduced.
[0074] On this basis, themetalmesh3 isprovidedabove theplurality of first dividing ribs211and the seconddividing ribs
212, and is limited and fixed by the plurality of first rivet parts 23 above.
[0075] In anembodiment of the present invention, as shown inFIG. FIG. 2, FIG. 3, andFIG. 5 toFIG. 7, the fire grate also
includes a rectifying plate 4 located below the panel 21, and two side plates 41 are respectively provided on both sides of
the rectifyingplate4 in thewidthdirection. The twosideplates41are insertedbetween the twoedgeplates22.Aplurality of
rectifying apertures 401 are provided at the rectifying plate 4. A plurality of second rivet parts 24 are provided at one end of
the twoedgeplates 22away from thepanel 21, and theplurality of second rivet parts 24 clamp the rectifyingplate 4and the
two side plates 41 in the combustion cover 2.
[0076] The rectifying plate 4 is provided below the panel 21 so that the airflow first passes through the rectifying plate 4
and then enters the first fire aperture 201 of the combustion cover 2. It can be understood that amixing chamber is formed
between the rectifyingplate4and thecombustioncover2.After theairflow isdispersedandsplit by theplurality of rectifying
apertures 401of the rectifying plate 4, it ismixedanddecelerated in themixing chamber, thereby reducing the speedof the
airflow out of the first fire aperture 201 to avoid flame failure.
[0077] The two sides of the rectifying plate 4 are respectively providedwith twoside plates 41, and the twoside plates 41
can play the role of installing and fixing the rectifying plate 4 and increasing the structural strength of the rectifying plate 4.
By providing the plurality of second rivet parts 24 at the ends of the two edge plates 22 away from the panel 21, the plurality
of second rivet parts 24 can clamp the rectifying plate 4 and the two side plates 41 in the combustion cover 2, thereby
realizing the assembly function of the rectifying plate 4 and the combustion cover 2. In actual application, the two side
plates 41 of the rectifying plate 4 can be inserted between the two edge plates 22 first, and then the lower surface of the
rectifying plate 4 is clamped through the plurality of second rivet parts 24, so that the rectifying plate 4 and the two side
plates 41 are fixed in the combustion cover 2. Such a design can reduce thewelding position between the rectifying plate 4
and the combustion cover 2, and improve the thermal deformation problem of the rectifying plate 4 and the combustion
cover 2 during the welding process.
[0078] In an embodiment, the specific structure of the plurality of second rivet parts 24 can be a rivet structure, a flange
structure, a clawstructure or someother structure. In this embodiment, the structureof the plurality of second rivet parts 24
are the same as those of the plurality of first rivet parts 23, which is more convenient for molding. In an embodiment, the
plurality of second rivet parts 24 and the two edge plates 22 are integrally formed, and the plurality of second rivet parts 24
can be formed by bending the lower edges of the two edge plates 22.
[0079] In an embodiment, the plurality of second rivet part 24 can be arranged at intervals in the longitudinal direction of
the two edge plates 22, so that the rectifying plate 4 is subjected to uniform force, thereby improving the installation
reliability of the rectifying plate 4.
[0080] In this embodiment, during assembly, the rectifying plate 4 can be first installed at the combustion cover 2, and
then the whole can be inserted into the casing 1, which simplifies the assembly structure and improves the installation
efficiency.
[0081] Further, as shown in FIG. 1, FIG. 2, FIG. 4 and FIG. 5, the casing 1 includes two side casingwalls 11 respectively
located on the outside of the two edge plates 22, each side casing wall 11 is provided with a plurality of convex bumps 111
protruding outward, and the plurality of convex bumps 111 are arranged at intervals in the longitudinal direction of the
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casing1.A cavity communicatingwith theairflowchannel is formedbetweeneachof theplurality of convexbumps111and
the adjacent edge plates 22, and the top of the cavity is open to form a second fire aperture 102.
[0082] In this embodiment, the casing 1 includes two opposite side casing walls 11, which are pressed to enclose an air
inlet 101, an air outlet, and an airflow channel communicating the air inlet 101 with the air outlet. The air inlet 101 is
generally located at the side of the bottom of the casing 1, and the air outlet is generally located on the top surface of the
casing 1. During assembly, the combustion cover 2 is inserted into the air outlet, the panel 21 and the metal mesh 3 are
opposite to theair outlet, and the twoedgeplates 22are respectively located on the inner sides of the two side casingwalls
11. Each of the two side casingwalls 11 and the adjacent edge plate 22 can be fixed bywelding. In an embodiment, the two
side casing walls 11 can be sheet metal parts.
[0083] Each side casing wall 11 is provided with a plurality of convex bumps 111 protruding outwards, the cavity
communicatingwith the airflowchannel is formedbetweeneach convexbump111and theadjacent edgeplate 22, and the
top of the cavity is opened to form the second fire aperture 102. When the fire grate burns, part of the mixed gas in the
airflow channel flows to the metal mesh 3 for combustion, and part of the mixed gas burns at the second fire aperture 102
through the cavity of the convex bump 111. By providing the second fire apertures 102 on both sides, the space on both
sides canbeusedmoreefficiently, and thecombustionareacanbe increased.At the same time, the flow rateof thesecond
fire apertures102onboth sides is relatively large, and the flamestabilizationeffect of themiddlemetalmesh3canbeused
to further reduce the emission of nitrogen oxides.
[0084] Furthermore, the total areaof the rectifyingapertures401 is definedasS1, and the total areaof theplurality of first
fire apertures 201 and the second fire apertures 102 is defined as S, then 0.3≤S1/S≤0.45.
[0085] It can be understood that the airflow in the airflow channel first passes through a plurality of rectifying apertures
401 before being discharged from the first fire aperture 201 and the second fire aperture 102. The rectifying apertures 401
canplay a role in diverting and reducing the speed of the airflow, and the total areaS1of the rectifying apertures 401will be
smaller than the total areaSof all the first fire apertures201and the second fireapertures102. In practical applications, the
ratio of the total area S1 of the rectifying apertures 401 to the total area S of the plurality of first fire apertures 201 and the
second fire aperture 102 should not be too small or too large. If it is too small, it may lead to excessive resistance in the flow
channel and too small air output,whichmayeasily cause flameextinguishing; if it is too large, theair output velocitymaybe
too fast, resulting in flame failure and flame separation. Based on this, in this embodiment, a ratio S1/S of the total area S1
of the rectifyingapertures401 to the total areaSof theplurality of first fireapertures201and thesecondfireapertures102 is
in a range of 0.3 to 0.45, ensuring a balance between the flow channel resistance and the rectifying uniformity effect,
thereby achieving better flame stabilization and reducing nitrogen oxide emissions.
[0086] In an embodiment, the number of the rectifying apertures 401 can be determined according to actual conditions,
for example, it can be a dozen, twenty or other numbers; the shape of the rectifying apertures 401 can be determined
according toactual conditions, for example, it canbeastriphole, a circular hole, a triangular holeorahole structureofother
shapes.
[0087] The present invention also proposes a gas device, which includes a fire grate. The specific structure of the fire
grate refers to theaboveembodiment. Since thegasdevice adopts all the technical solutions of the aboveembodiments, it
at least has all the beneficial effects brought by the technical solutions of the above embodiments, which will not be
repeated here.
[0088] As an example, the gas device can be a burner, such as a premix burner, a thick-lean burner, a water-cooled
burner, etc.
[0089] As an example, the gas device can also be a gas water heater, a boiler and other device.

Claims

1. A fire grate, comprising:

a casing (1), wherein an airflow channel is formed inside the casing (1);
a combustion cover (2) provided at a top portion of the casing (1) and providedwith a plurality of first fire apertures
(201) communicating with the airflow channel, wherein a plurality of first rivet parts (23) are provided at a top
surface of the combustion cover (2); and
a metal mesh (3) provided at an upper surface of the combustion cover (2) and covering the plurality of first fire
apertures (201),wherein theplurality of first rivet parts (23) pressandfix themetalmesh (3) to theupper surfaceof
the combustion cover (2).

2. The fire grate according to claim 1, wherein:

the combustion cover (2) comprises a panel (21) extending from one end of the casing (1) to the other end in a
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longitudinal direction of the casing (1), the plurality of first fire apertures (201) being spaced apart in a longitudinal
direction of the panel (21);
the panel (21) has an upper surface and a lower surface opposite to the upper surface, and themetal mesh (3) is
provided at the upper surface of the panel (21); and
the plurality of first rivet parts (23) are respectively located on both lateral sides of the panel (21) to respectively
clamp two side edges, away from the panel (21), of a surface of the metal mesh (3).

3. The fire grate according to claim 2, wherein:

the combustion cover (2) further comprises two edge plates (22) respectively provided on both lateral sides of the
panel (21), the two edge plates (22) being bent with respect to the panel (21) in a direction from the upper surface
to the lower surface of the panel (21) to be inserted into the airflow channel; and
the plurality of first rivet parts (23) on the both sides are respectively connected to the two edge plates (22).

4. The fire grate according to claim 3, wherein each of the plurality of first rivet parts (23) comprises:

a connection portion (231) with one end coupled to an upper edge of each edge plate (22) and the other end
extending upward in a direction away from the two edge plates (22); and
a clamping portion (232) coupled to an end, away from the two edge plates (22), of the connection portion (231)
and opposite to the panel (21) to form a clamping space for fixing the metal mesh (3).

5. Thefiregrate according to anyoneof claims2 to4,wherein themetalmesh (3) iswelded toportions at bothendsof the
panel (21) in the longitudinal direction where no first fire aperture (201) is provided.

6. The fire grate according to any one of claims 1 to 5, wherein the plurality of first rivet parts (23) and the combustion
cover (2) are integrally formed.

7. The fire grate according to any one of claims 2 to 6, wherein:

the panel (21) has a hollow area;
the panel (21) is providedwith a plurality of first dividing ribs (211) extending in awidth direction of the panel (21) in
thehollowarea, theplurality of first dividing ribs (211) beingarrangedat intervals in the longitudinal direction of the
panel (21) to divide the hollow area into the plurality of first fire apertures (201) arranged at intervals along the
longitudinal direction of the panel (21);
the panel (21) is provided with a second dividing rib (212) extending along the longitudinal direction of the panel
(21) at each of the plurality of first fire apertures (201), the second dividing rib (212) dividing each of the plurality of
first fire apertures (201) into two first sub-fire apertures; and
two adjacent second dividing ribs (212) are staggered in the width direction of the panel (21).

8. The fire grate according to any one of claims 3 to 7, further comprising a rectifying plate (4) located below the panel
(21), the rectifying plate (4) being provided with two side plates on both sides in a width direction of the rectifying plate
(4), the two side plates being inserted between the two edge plates (22), wherein:

the rectifying plate (4) is provided with a plurality of rectifying apertures (401); and
an end of the edge plate (22) away from the panel (21) is provided with a plurality of second rivet parts (24), the
plurality of second rivet parts (24) clamping the rectifying plate (4) and the two side plates in the combustion cover
(2).

9. The fire grate according to claim 8, wherein:

the casing (1) comprises two side casingwalls (11) respectively located outside the two edge plates (22), each of
the two side casing walls (11) being provided with a plurality of convex humps protruding outward, the plurality of
convex humps being arranged at intervals along the longitudinal direction of the casing (1);
a cavity communicating with the airflow channel is formed between each of the plurality of convex humps and an
adjacent edge plate (22), the cavity being open at a top to form a second fire aperture; and
a total area of the rectifying apertures (401) is defined as S1, and a total area of the plurality of first fire apertures
(201) and the second fire aperture as S, then 0.3≤S1/S≤0.45.
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10. A gas device, comprising the fire grate according to any one of claims 1 to 9.
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