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(54) A LOW NOX BURNER

(67)  This presentinvention relates to an efficient en-
vironmentally friendly burner: a low NO, (nitrogen oxide)
burner that uses premixed air and gas as fuel and water
as medium of heat transfer. Premixed air and gas in this
device provides heat for boiler through stabilized com-
bustion.

The device consists of burner ports, flame stabiliz-
ers, upper and lower water chambers, and a mixing
chamber. The burner ports are formed by a number of
rectangular tubes with gaps in between that function as
passageway for air and gas. The premixed air and gas
are equally delivered from the mixing chamber to those

Flame Stabilizer

gaps and combust as they flow through. Circulation chan-
nels for cooling water are designed inside the burner
ports and the flame stabilizer to effectively prevent the
flashback of flame as well as lower the combustion tem-
perature. A minimized formation of NO, is therefore
achieved.

The low NO, burner according to the present inven-
tion is simple in structure and convenient to use. Com-
pared with traditional premix combustion systems, this
device guarantees combustions that are more stable,
and it is much less likely to cause flashback of flame or
blockage.
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Description
TECHNICAL FIELD

[0001] This presentinvention relates to an efficient en-
vironmentally friendly burner: alow NO, burner that uses
premixed air and gas as fuel and water as medium of
heat transfer. Through combustion of premixed air and
gas in a specially designed burner head where cooling
water is infused, the temperature of flame is lowered, a
safer and more efficient combustion is achieved, thereby
reducing the formation and emission of NO,.

BACKGROUND

[0002] At present, gas boilers are applied more and
more universally worldwide. Burners matched with most
of boilers adopt a diffusion-type combustion manner. The
burners have the main advantages of stability in com-
bustion and maturity in technology; however, the burners
have the shortcomings of being incomplete in combus-
tion and high in NO, emission and the like. Therefore,
people begin to research and develop a full-premixed
combustion technology, that is, air and gas are premixed
and sent into a specially designed burner to be burned;
the burner is usually cylindrical, the surface of the burner
is wrapped with a layer of high temperature resistant met-
alfiber fabric, and flames burn on the surface of the fabric.
In the full-premixed combustion technology, gas burns
more fully, and the thermal efficiency is higher. However,
the burner has several problems:

1. The flames are poor in stability, and flashback of
flame occurs easily;

2. Since meshes of the fabric are dense, blockage
is a very common problem;

3. Much NO, is emitted under the conditions of a low
air excess coefficient, and since the NO, emission
is animportantreason for forming atmospheric haze,
a low NO, emission combustion technology is de-
manded globally.

SUMMARY

[0003] Against technical problems to be solved, the
present invention overcomes the aforementioned short-
comingsinthe prior artand provides a combustion device
which is simple and reliable in structure, can fully mix air
and gas, enables the gas to burn stably, solves the prob-
lems of backfire detonation, blockage, etc. and can re-
duce NO, emission.

[0004] The technical solution adopted to solve the
aforementioned problems by the present invention is as
follows:

alow-NO, burner consists of burner ports, flame sta-
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bilizers, upper and lower water chambers, and a mix-
ing chamber. Premixed air and gas flow evenly
through the gaps between the burner ports, which
causes a pressure drop that divides the combustion
chamber and mixing chamber into two units of dif-
ferent pressures. The size and depth of the gaps are
adjusted according to the quenching conditions.

[0005] Two water chambers are designed with the
burner, one above and the other below the burner ports
and flame stabilizers. As cooling water is infused in the
burner ports, flashback of flame from the combustion
chamber to the mixing chamber is avoided. Meanwhile,
the lowered temperature of flame restrains the formation
of NO,.

[0006] A row of flame stabilizers, composed of a
number of cylinder pipes, is arranged in front of the burner
ports. These pipes perform the role of a bluff body of
airflow. When the burning gas passes them, a negative
pressuredis formedinthe back, which facilitates the com-
bustion of unburned gas. In this way, a continuous and
stable process of combustion is achieved. The cooling
water in the pipes lowers the temperature of the flame,
thus the formation of NO, is reduced. Infusing cooling
water into the bluff of airflow inside a combustion device
is the most significant characteristic of this device, and
the method of controlling combustion temperature of
flame through the adjustment of the quantity of heat of
each unit area is also a key point of this invention.

BRIEF DESCRIPTION OF DRAWINGS
[0007]

FIG. 1 is a schematic structural diagram of the
present invention; and

FIG. 2 is a schematic diagram of structural connec-
tion of the combustion head.

DESCRIPTION OF EMBODIMENTS

[0008] The presentinvention is introduced in detail be-
low with reference to accompanying drawings. As shown
in FIG. 1, it is a combustion device consists of burner
ports, flame stabilizers, upper and lower water chambers,
and a mixing chamber.

[0009] As shown in FIG. 2, two water chambers are
designed with the burner, one above and the other below
the burner ports and flame stabilizers. Both the burner
ports and the flame stabilizers are infused with cooling
water.

[0010] AsshowninFIG. 2, the burner ports are formed
by a number of rectangular tubes with gaps in between
that function as passageway for air and gas. The burner
ports are infused with cooling water to effectively prevent
the flashback of flame as well as lower the combustion
temperature. A minimized formation of NO, is therefore
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achieved.
[0011] As shown in FIG. 2, a row of flame stabilizers,
composed of a number of cylinder pipes, is arranged in
front of the burner ports. These pipes perform the role of
a bluff body of airflow. When the burning gas passes 5
them, a negative pressured is formed in the back, which
facilitates the combustion of unburned gas. In this way,
a continuous and stable process of combustion is
achieved. The cooling water in the pipes lowers the tem-
perature of the flame, thus the formation of NO, is re- 10
duced.
[0012] Premixed air and gas flow evenly through the
gaps between the burner ports, which causes a pressure
drop that divides the combustion chamber and mixing
chamber into two units of different pressures. The ignition 75
and combustion of gas then take place in the combustion
chamber. Different combustion power can be reached
through adjusting the amount of premixed air and gas
into the mixing chamber.
[0013] Gaps between burner ports and cooling water 20
infused in both burner ports and flame stabilizers are the
innovative features of this invention. It solves the problem
of flashback of flame and blockage in traditional burners
and lowers the temperature of combustion flame. A min-
imized formation of NO, is therefore achieved. 25
[0014] Through the aforementioned embodiments, the
objective of the present invention has been achieved
completely and effectively. Those skilled in the art should
understand that the present invention includes but is not
limited to contents described in the aforementioned em- 30
bodiments and accompanying drawings. Any modifica-
tion without departing from functions and structure prin-
ciple of the present invention should be included in the
range of claims.

35

Claims

1. Alow NO, burner characterized by infusing cooling
water into burner ports, which prevents flashback of 40
flame from the combustion chamber to the mixing
chamber and lowers temperature of combustion,
thereby achieving a minimized formation of NO,,.

2. The low NO, burner according to claim 1, is char- 45
acterized in that a row of cylinder pipes in front of
the burner ports are infused with cooling water to
serve as a bluff body of airflow, which stabilizes the
flame and cools down the temperature of combus-
tion. Thus, the formation of NO, is reduced. 50
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