" 1,805,066

P.-J. J. ANDRIEUX
GAS BURNER OR NOZLLE

May 12, 1931.

2 Sheets-Shaet

1

Filed April 23, 1929

¢

INVENTOR
Prerre Joles/ Yustmren Andrieux
: 4,
ATTORNEY

by




May 12, 1931. P. J. J. ANDRIEUX 1,805,066
GAS BURNER OR NOZZLE
" Filed April 23, 1929 2 Sheets-Sheat 2

—
- \ N
» v.. : \
~

R RS N
SV RO

A A A I

.....

16

6 151¢ BT
c

7
L

/ 7//// A

rrrrrZZ
N

\

INVENTOR

Prerre Sules %Aﬂ/f/éaj’
/
.

ATTORNEY




Patented May 12, 1931

UNITED STATES

1,805,066

' PIERRE JULES JUSTINIEN ANDRTEUX, OF MONTEBOURG, FRANCE

* GAS BURNER OR NOZZLE -

Application filed April 23, 19285, Serial No. 357,534, and in France May 2, 1928.:-

~ The present invention relates to gas burn-
ers or nozzles adapted for the combustion of
2 mixture of hot or cold air or oxygen, or like
gas, and a combustible consisting -of finely
+ 5 Powdered solid fuel, or of a liguid or.gaseous
fuel, and more particularly to burners of the
type comprising a central core. ~ = .
- One object of the present invention:is to
provide a burner. of the above mentioned
~gp type which will afford a perfect combustion
‘throughout the whole thickness of the flame;
another important object is to obtain a flame
of ellipsoidal shape without high heated axial
point and in which the region of the strongest
16 combustion is at the exterior; a further ob-
ject resides in the provision of means where-
by the diameter and the length of the flame
may be easily varied at will. o
In the appended drawings, which are given
g0 solely by way of example::
tion of a burner according to the invention.
- " Fig. 2 is an end view of the device shown
in Fig. 1 according to the line A—A. . .
.95 Fig. 8 is'a cross section, perpendicular to
the longitudinal axis of the burner, on the
line B—Bof Fig: 1. o o . :
Fig. 4 is'a sectional view of the end of a
furnace, such as a cement furnace, showing
~-30 the disposition of the burner and the shape of

the fiame obtained with the burner in con- -

formity to theinvention. e
- Fig. b is a cross section on a larger-scale
" on the line C—C of Fig. 4, of the jet or fuel
mixture issuing from the burner.. :
“Fig. 6 is a diagrammatic view showing the
flame obtained with the known burners hav-
ing a.simple jet. . . o , o
" In the construction shown in Figs. 1,2 and
3, the whole amount. of the fuel is supplied
to the cylindrical conduit connecting - the
burner to a blower (not shown) which .de-
livers. a high pressure blast. A joint with
inclined surfaces 2 serves to adjust the direc-
tion of the nozzle.. . .~ :
The said blower delivers to the conduit only
apart of the air necessary for the combustion,
which will be designated as primary air, this
air being also adapted to produce an energetic
50 stirring and mixing of the fuel and to pro-
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Fig. 'isa diametrical and longitlidiﬁ'al’sece v

vide for a high speed when issuing from the -
burner or nozzle. Ty

The said burner. comprises a «cylindrical
part 3 in the region ¢ b estending from the
said conduit supplied by the blower. Atthe g
end of said cylindrical part 8 is'a tapered
sheet metal chamber which has a funnel shape

“at the part & ¢ and is cylindrical at the part

¢ d, then having an inverted funnel shape at
6 at the part ¢ ¢, this being followed by a cy- 6o
lindrieal part es of a few centimeterslength.
In the combined device 8,4, 5, 6, is‘disposed a .
solid or hollow internal core which istapered
at 7 at the part f ¢, and is cylindrical at 8
outwardly of g, as far as the outlet 2 of the 65
burner or nozzle. - The said core issecured in
positionby the cross members 9. - '

" The said device is completed by a eylinder

"10 concentric with the eylinder'8 of the cen-.

tral core. - Into the said eylinder 10, which 7o
extends as far as'[ or to the outlet of the
burner, is inserted the tapered part 6, allow-
ing between. the latter and the base k- of the
cylinder 10 a space 11 for the admission ofan
additional supply of air i(secondary air). 75
The ‘cylinder 10 is preferably terminated by
a tapered part 12 whose function will be far- - -
ther specified. = -~ =" Lo .
- The operation of the said blast nozzle is as:
follows: = = - oo 80
. 'The mixture. .of. fuel .and primary air is :
supplied to the cylinder 3, and.at f the mass
of gas forms a hollow ¢ylinder whose wall is
thick at the part. & ¢ 4 and becomes thinner
at the part d ¢ corresponding to the converg- 85
ing part 6 of the nozzle. During its flow ‘m
b c.d e the gasundergoes from b to ¢ a change
of direction, speed and form, ‘thus producing
s whirling motion’ by which the mixture of
fiel'and primary air 1s well stirred. .
~The progressive reduction of the flow sec-
tion in the part d e results in a ‘continuous
increase :of the speed of said mixture, and

-this-attains its' maximum  at e at"the outlet"

of the tapered part d, thus forming a hollow @5
cylinder, and due to its great speéd, this will
preserve its.shape for a relatively long dis-
tance after issuing from the nozzle. : :

" After-the point s, the mixture of fuel and
primary air moves.along the cylindrical -wall 100
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8 at a reduced thickness and without being
separated from the said wall 8, due to the ac-
tion of the flow of fluids upon walls. -

The secondary air required for the combus-
tion of the said mixture of fuel and primary
air is admitted at 11." The high speed of flow
of the gas issuing from s will cause the suc-

tion of the secondary air, this being fur-.

thered by the tapered end 12 of the cylinder
10. This air may be either hot or cold, and
in particular it may be heated by contact with
hot material which is being cooled in a cold
part of the furnace, or in a separate cooler
employed with the furnace.

The cylindrical chamber 8 ending in the
tapered part 7 (should a hollow core be used)
can be supplied with hot or cold air through
the pipe 18 by means of a blower or the like.

Due to-the aforesaid construction, the cyl-
inder of gas discharged from the end of the
burner will not be homogeneous, but is in fact
heterogeneous and comprises three distinct
regions, surrounding the longitudinal axis of
the nozzle (Figs. 8 and 5).

A.—The central region has the form of a
cylinder of air 14 if air is injected into 17,
or otherwise a vacuum will be formed.

B.—At the periphery of the said cylinder
of air 14 is situated a thin cylindrical layer
15 consisting of fuel and cold primary air.

C.—A cylinder of secondary air is formed
at 16, this being hot or cold; it is in line with
the nozzle and forms the outer region of the
gas stream discharged by the nozzle.

With ‘the said nozzle, which enters for a
relatively long distance into the furnace 17,
due to its great length, the combustion takes
place as follows: The cylinder of air 16 be-
comes heated by radiation from the walls of
the furnace, and it expands when it enters the
heated furnace chamber, the expansion being
greater as the jet proceeds farther from the
nozzle, and this constitutes around the cyl-
inder 16 which is formed of a mixture of el
and cold primary air an envelope of a very
hot oxidizing gas which greatly furthers the

.combustion of the mixture of fuel and pri-

mary air as well as the outward spreading of
‘ perpendicularly to the axis of the
burner. : S o
After the air 16 has been heated, the gas
cylinder 15 consisting of the mixture of fuel
and primary air is in turn heated at its outer
part, and this becomes ignited at a certain dis-
tance from the nozzle, the combustion. then
progressing through the mass, and spreading
throughout the. .entire’ mass within a short
time, the thickness of the. layer of gas being
small and its surface which receives heat by
radiation from the chamber. being large. .
‘The gases resulting from the combustion
of the primary mixture expand with ‘great
force and seek to spread and to complete their
combustion. They encounter at the exterior
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an environment which is well adapted for this
purpose, that is, the region of hot air 16.

In the interior, on the contrary, the cen-
tral cylinder of air 14 remains at a lower tem-
perature until the gaseous mass is in com-
plete combustion; since the temperature of
this air is lower, it does not further the
spreading of the flane to the interior, and on
the other hand the expansion of this air when
in contact with the flaming gas will tend to
remove the gaseous mass charged with com-
bustible substance, and hence the region of
combustion, from the axis of the nozzle.

In practice, the apparatus affords a flame
of ellipsoidal form and without a highly
heated axial point, in which the region of
the strongest combustion is at the exterior, as
compared with the nozzle of the current type
18 'having a simple jet in which the flame has
the form shown in Fig. 6 comprising three
regions, firstly a region 19 in the interior
which is without brightness and comprises
the mixture of fuel and air which- does not
burn, since the action of the radiation from
the exterior fails to heat this mixture suffi-
ciently to allow it to burn; secondly, a re-
gion 20 in which the combustion progresses,
by .successive contact, from the exterior to-
wards the axig of the flame, this being a re-
gion of incomplete combustion having re-
ducing properties; thirdly, a region 21 sit-
uated at the point of the flame and on the
axis, in which the gas attains its complete
combustion in a highly heated environment.

It is obvious that in the gas burner, the .
subject-matter of the invention, the diameter
of the flame in a plane perpendicular to the
axis can be regulated, since the flame can be
shortened while its diameter increases, this
effect depending directly upon the mount of
secondary- air supplied at 11 and upon the
temperature of this air. -

This'adjustment can be made chiefly by the
use of the tapered part 12 whose displacement
varies the intake section 11, and the flame can
thus be regulated to obtain a great thermic
efficiency both by radiation upon the material
and by direct contact between the flame and
the material to be heated. .

The invention is obviously applicable to
all nozzles or gas burners. :

The secondary air may be heated by the use
of any desired system for the recovery of
hot gas and air, whether directly by the suc-
tion of the burner or nozzle, or indirectly.

The:said invention is chiefly applicable to
the revolving furnaces employed in meétal-
lurgy, or in the cement or the chemical indus-
tries, or the like. In such cylindrical or cy-
lindro-conical furnaces, the flame from' the
said burner will proceed along the walls of
the furnace and it thus makes contact with
the material to be heated and with the walls of

" the furnace.

In such furnaces, when a region of maxi-
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mum temperature is followed by a region in
which the material is cooled, such as the re-
gion m n of Fig. 4, the burner provides for
the recovery of a part of the heat withdrawn
by this material, by the use of the secondary
air which circulates, before it enters the noz-
‘zle or burner, around the said. material in
course of cooling. o

The said burner permits, and chiefly in
the revolving cement furnaces in which fine-
ly powdered coal is burned, eliminating all
air in excess of the quantity actually re-
quired for the combustion. In such fur-
naces, which comprise a cooling device (not

shown) which is supplied through one or

more conduits 21 with the material circulat-
ing in the furnace in the direction of the ar-
row f, a considerable amount of air is admit-
- ted into the furnace by the said cooling de-
vice and the conduit or conduits 21, and this
air, after recovering the heat given off by
the material while cooling, enters the front
part of the furnace in which it becomes grad-
ually heated by its contact with the material
proceeding from the heating region towards
the said cooling device. This heated air at-
tainstheregionof theburner, and then reaches
the flame. With the known burners, it is
observed that the major part of this air passes
around the flame between its outer wall and
the lining of the furnace, since the flame pro-
duced by an ordinary burner has a small di-
ameter and a great length on the axis of the
burner and the furnace, and it is thus at
some distance from the wall of the furnace.
 The burner according to the invention of-
fers the following advantages. On the one
hand it distributes by automatic suction in
the burner around the mixture of fuel and
primary air the major part of the air heated
by recovery and facilitates the complete
combustion of the elements, and on-the other
" hand it produces a flame of large diameter
which occupies nearly the whole of the section
of the furnace as far as its wall.

“The air used in the recovery of heat, when
proceeding from the head of the furnace and
attaining the region of combustion, encoun-
ters the flame which thus constitutes an ob-
struction, since this flame extends to the wall
of the furnace, and hence the whole of the
hot air recovered is utilized for the complete

- combustion.. In practice, the supply of pri-
mary air is regulated according to needs in
order to obtain the complete combustion with-
“out excess of air, this regulation depending

upon the analyses of the gas issuing from the-

furnace. The diameter of the cylinder 10 is
made such that the optimum quantity of hot

air will be supplied to the burner, and this

affords a complete combustion with a mini-
mum amount of air, thus reducing the heat
losses due to the discharge of the gases of
combustion. This reduced amount of air cor-

65 responds to a reduced quantity of the pow-

" a2 mixture of fuel and fluid supporting com-

3

dered material drawn forward by the gases of
combustion by reason of the reduced speed of
said: gases, thus facilitating the utilization
of the waste heat in the recovery boilers. -
Obviously, the said invention isnot limited .
to the form of construction herein described
and represented, which is given solely by way
of ‘example. For instance, the jacket for the
circulation of ‘the fuel' mixture may be re-
placed by a set of unit nozzles or tubes sur-
rounding a central core of the same length
as-before and parallel to the longitudinal:
axis, and each unit tube comprises an ejector
for secondary air. The ejector herein repre-
sented may be replaced by any other ejector .
serving the same purpose, without departing
from the principle of the invention. - :

. Having now described -my invention what

T claim as new and desire to secure by Letters
Patent is: S o
- 1. In'a process for burning gaseous; liquid
or powdered solid fuel; the ‘steps consisting -
in blending fuel with a fluid supporting com-
bustion, in forming said mixture into an‘an-
nular and substantially cylindrical layer hav-
ing thin walls with respect to its diameter,
in imparting to said mixturea high velocity
while thoroughly guiding same, in surround-
ing said layer with an’ extérnal sheath
of fluid ~supporting combustion “formed 8¢
into a substantially hollow cylinder, the inner
diameter of ‘which is substantially equal to
the outer diameter of said layer and so‘guided
that it ‘will come tangentially into'-contact
with said"layer, and in guiding ‘both said
annular layer and sheath in contact with one
another, while substantially preventing them
from mixing together, whereby they will be
able to flow through a surounding heated
medium while substantially keeping their cy- -3

lindrical shape and without burning till the o

outer sheath will be sufficiently heated by the

_surounding medium.

2. In a process as claimed in claim 1, regu-
lating at will the quantity of fluid supporting 1.
combustion contained in the outer sheath,
whereby varying at will the stroke which
both the sheath and layer are capable of per-
forming in direct contact with the surround-
ing heated medium before the combustion -
takes place. : .

8. A burner comprising in combination an

‘elongated tubular body connected at one end: - o

with means for supplying thereinto a flow of
120
bustion, a core axially disposed within said . -
body and defining therewith an annular space .
through which the whole amount of said mix-
ture is catsed to flow, said core extending into

a substantially straight and cylindrical sur---
face projecting greatly ahead of the outlet
of said body, the outer diameter of said cy-
lindrical extension being smaller than the in-
ner diameter of the body outlet, a substan-
tially cylindrical tube coaxially disposed -

o

Y
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with said core and surounding dt a distance
the projecting part of said core, the. inner
diameter of said tube being greater than the -
inner diameter of the body outlet and means
for supplying a fluid supporting combustion
into said space between the core and the sur-
rounding tube, so as to form a substantially
annular- sheath coming tangentially into
contact with the annular cylindrical layer of
mixture issuing from said tubular body, the
end of the straight and annular channel de-
fined by the projecting part of the core and
the tube surrounding it forming the outlet
of the burner. ' :

4. A burner as claimed in claim 3, compris-
ing means whereby the amount of fluid sup-
porting - combustion supplied into said
straight and annular channel may be varied
at will. . :

5. A burner as claimed in claim 3, where-
in said elongated tubular body comprises first
a cylindrical part adapted to be connected at
one end with said mixture supplying means
and-extending at the opposite end into a ta-

pered part of increasing cross-section itself ..

prolonged by a second cylindrical part merg-
ing into a second tapered part of decreasing
cross-section, the latter ending into a third
cylindrical -portion of small length, and
wherein the core has a-tapered closed end in:
register with said first tapered part of the

* tubular body, the arrangement being such

-85

40

"85

that the flow section through the annular
space in this region will be greater than the
ow sections through said supplying means
and adjacent the outlet of said tubular body.
In testimony whereof I have signed my

name to this specification. . v
PIERRE JULES JUSTINIEN ANDRIEUX.
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