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(57} ABSTRACT

A nozzle for atomizing large volumes of liquid fuel
with steam, air or other conventional fluids. Liquid
fuel is introduced into the inner body wherein the at-
omizing medium is admixed through apertures to
lower the density of the fuel and effect a spiraling flow
through the inner body. The fuel leaves the inner body
through a single exit having a flow area not smaller
than one-half the flow area of the main fuel supply
conduit where an atomizing medium impinges onto
and into the exiting stream to externally atomize the
fuel and form.a flow pattern that is essentially in the
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APPARATUS FOR ATOMIZING LIQUID FUELS
FOR THE COMBUSTION PROCESS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This is a continuation-in-part of application Ser. No.
228,491, filed Feb. 23, 1972 and now abandoned by
the same inventor.

BACKGROUND OF THE INVENTION

There is an increasing use of lower grades of liquid
fuels by industry accompained by a downward trend in
the number of assigned equipment operators. In addi-
tion to the combustion of conventional fuels, many pro-
cesses yield undesirable liquid by-products where in-
cineration is considered as the most suitable means of
disposal.

The affects of the current energy crisis coupled with
the ecological realizations that particulate emissions
from the combustion process are detrimental to the en-
vironment have resulted in numerous conversions to
liquid fuels from gaseous and solid fossil fuels.

All of these factors, reduced operating manpower,
increased liquid fuel demand, process residue disposal
and environmental protection have served to empha-
size the need for more efficient and dependable liquid
fuel burners.

There are two basic methods developed by the prior
art employed to atomize liquid fuels for the combustion
process. One method utilizes the conversion of fluid
pressure to velocity energy whereby the liquid fuel exits
the atomizing nozzle as a fine mist. Because of the re-
strictive passages in the nozzle, this means of atomiza-
tion is generally limited to clean fuels having a low vis-
cosity. The second method employs an atomizing me-
dium (generally steam or compressed air) introduced
prior to the final mechanical sub-division of the liquid
fuel.

The mechanical sub-division in both of the basic
methods of atomization contribute to rapid fouling
from suspended solids in the fuel and the formation of
carbonaceous deposits where the numerous exit ori-
fices are exposed to high ambient temperatures. Such
fouling restricts flow which in turn decreases the cool-
ing afforded by the fuel. If the restrictions are not peri-
odically removed, the nozzle is subjected to rapid heat
deterioration.

SUMMARY OF THE INVENTION

To overcome the aforementioned problems encoun-
tered in the prior art, this invention provides a nozzle
that will pass large volumes of liquid fuel through a sin-
gle exit port which minimizes the amount of surface
area on which carbonaceous deposit formation can ad-
here. But more particularly the invention is character-
ized by having an exit port with a cross-sectional area
which is never less than half of the flow area of the fuel
supply conduit. The present nozzle employs a fuel sup-
ply having a 0.622 inch internal diameter and has an
exit port which is one-half inch in diameter thus allow-
ing virtually all solid impurities reaching the nozzle to
pass without impediment.

Another object of the invention is to admix atomizing
medium as the liquid fuel enters the inner body and to
impinge atomizing medium onto and into the exiting
mixture. This method of operation whereby the atomiz-
ing medium is applied before either the atomizing me-
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dium or the fuel stream is allowed to freely expand
maximizes the affects of the atomizing medium to pro-
duce an atomized fuel pattern that is essentially in the
shape of a solid cone. P 8 »

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a longitudinal vertical section of the subject
nozzle. .

FIG. 2 is a sectional view on the line 2 — 2 of FIG.
1

FIG. 3 is a sectional view on the line 3 — 3 of FIG.
1.

DESCRIPTION OF THE INVENTION

Referring to the drawings, FIG. 1 shows supply line
5 which is positioned within a larger supply line 4,
through which liquid fuel is supplied to the nozzle here-
inafter described. Surrounding this said supply line 5 is
a larger cylindrical supply line 4 through which flows
an atomizing medium in the annulus formed by said
fuel supply line 5 and said atomizing medium supply
line 4. The fuel supply line 3 is fastened by conven-
tional means, not shown, to the inlet of inner body 3
which is rectangular in cross-section with a cylindrical
conduit centered along its longitudinal axis. The con-
duit inlet to said inner body 3 has a cross-sectional flow
area that is about 0.5 in? and ranges from 1.3 to 2 times
the cross-sectional area of said fuel supply line 5.

Said atomizing medium supply line 4 is coupled by
conventional means, not shown, to an outer body 1
which is circular in cross-section with a cylindrical con-
duit along its longitudinal axis. Said inner body 3 with
the corners of its rectangular cross-section serving as
guide means to keep it centered, is positioned within
said outer body 1 to form four atomizing medium flow
paths 9, each having a cross-sectional area bounded by
a flat of said inner body 3 and one-fourth of the circum-
ference of said cylindrical conduit in the outer body 1.

A plurality of apertures 6 through the walls of the
inner body 3 and offset from the longitudinal axis of the
inner body 3 as shown in FIG. 3 provide communica-
tion between said atomizing medium flow paths 9 and
the internal volume of said inner body 3.

The outer body is terminated in a retainer cap 2 at-
tached by conventional means, not shown. The inner
body 3 protrudes slightly beyond the outer body 1 and
abuts against the inner face of said retainer cap 2. A
plurality of slots 7 offset from the longitudinal axis of
the inner body 3 as shown in FIG. 2 provide communi-
cation between said atomizing medium flow paths and
the inner body 3 conduit exit 3 utilizing said inner face
of the retainer cap 2 to cover the open side of the slots.
Said retainer cap 2 terminates with an aperture 8 that
in cross-section varies from the exit diameter of the
inner body 3 conduit to a diameter that is larger.

In the preferred embodiment of the invention, the di-
ameter of the conduit through the inner body 3 is re-
duced from twenty-three thirty-seconds to one-half
inch about 1 inch from the point of exit for the purpose
of maintaining a slight nozzle control pressure when
operating at reduced fuel flow. The preferred imbodi-
ment also provides for the apertures 6 through the
inner body 3 walls and the slots 7 in the exit face of the
inner body 3 to be offset in such a manner as to provide
counter rotary forces to the fuel as it passes through the
nozzle.
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In order to exemplify the invention and to teach con-
struction thereof, specific dimensions have been pro-
vided above. It is obvious that the equipment can be
scaled in size to meet any of a wide range of capacities
dictated by specific requirements and thus the inven-
tion should not be restricted to the above stated dimen-
sions.

I claim:

1. In combination with a steam, air or other conven-
tional atomizing medium/liquid fuel burner nozzle ca-
pable of passing large volumes of liquid fuel, having a
liquid supply conduit to an inner body at its forward
end, having means to supply and introduce atomizing
medium into the inner body for the purpose of decreas-
ing the fuel density and producing a rotary action to the
fuel and having means to impinge atomizing medium
tangentially onto and into the exiting stream to exter-
nally atomize the liquid with a resultant pattern in the
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shape of a solid cone, the improvements comprising:

a. a singular fuel passage through said inner body
with a flow area that is larger than that of the fuel
supply conduit and having an exit portion that is
between about one half and about one times that
of the supply conduit.

b. a plurality of ports extending inwardly from said
atomizing supply means and in communication tan-
gentially with the internal volume of said inner
body in advance of the exit portion,

c. a plurality of ports extending inwardly from said
atomizing supply means and in communication tan-
gentially with the exit of said singular fuel passage.

2. A liquid fuel burner nozzle as defined in claim 1

wherein the atomizing medium is admixed within the
inner body and at the nozzle exit prior to free expan-

sion of the liquid stream.
* * * * *



