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1 Claim.
51 1
This inventionrelates:to.improvements in sub-
merged-flame burners and has for its objeet the
-Provision of -an effective submerged ﬂame,bq;;ner
which will. employ liquid hydrogarbons .as.fuel

‘instead of..pre-admixed combustible .gases, or .

‘separate supplies of combustible, gases o]
ture within the burner:body,-and whichis:
-able in: partieular for usein. ;:on,centratmg iguids,

.partieularly. corrosive liqiiids.such: as solutions;of
:sulphurie.or hydrochlorie, acid or.mixtures fhere-
«of,or4he_spent liquors of acid.pickling bgths ased
in thie manufacture of raw iron and steel goods.

A further object:of:the!invention is the provi-
sion:pf-means for preheating the air supply-to
sthe-burner, and for admittingthe air foryadmix-
ture mth,‘the fuel in,sugh 2 manner asifo faeili-
tate the mixture of fuel and air and the combus-
tion of the said mixture.

According to the invention a submerged flame
burner for operation with liquid fuel is provided
comprising a combustion chamber having a down-
wardly directed flame orifice at its lower end
adapted to be submerged in a body of liquid to
‘be heated by said burner, and means at the upper
portion of the combustion chamber for injecting
and mixing liquid fuel and air therein and means
for igniting the combustible mixture.

Also, according to the invention, means are
provided for preheating the air prior to admission
to the combustion chamber.

Reference will now be made to the accompany-
ing drawing which is g sectional elevation of the
preferred form of construction of a submerged
flame burner according to the invention.

Referring to the drawing, the burner consists
of a jet housing | and a combustion chamber
housing 2 which are arranged externally of a
liquor tank A on which they are mounted. The
jet housing 1 is closed on top by a packing gland
4 and has an annular passage 35 therein through
which extends a liquid fuel supply pipe 5 termi-
nating in a jet nozzle 6. The electrodes T.0of a
known type of spark ignition device also extend
through said packing gland 4 and the annular
passage 35 which is formed between the housing
{ and pipe 5 and terminate adjacent to the jet
nozzle 6. Formed integral with the jet housing
{ is a lateral air inlet pipe 8 through which com-
pressed air is admitted to the passage 35 in the
jet housing at a level above the jet nozzle 6.
From. the base of the jet housing { the upper por-
tion of the combustion chamber widens to form
a throat 9 which leads from the passage 35 in the
jet housing | and is coaxial and continuous with
the passage 35 and the cylindrical main portion
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o 2
.ofthe combustxon chamber - IB - The combustion
whmh has an end Wallﬂll at v_1ts ylower end pro-
vided -with:a downwardly directed flame orifice
5 112 the croess sectional area .of which is smaller
‘thanithat.of the main. portmn of uhe combustlon
‘chamber 10.:;
The: combustlon chambel ‘housing .2 .is formed
with flanges: 1§ by which the bu1 ner may be bolted
10 oto-the caover of the tank A.in Wthh the burner is
:to :be. . mounted -with the axis of 1ts cyhndmcal
main; pormon upnght and w1th the flame ‘tube 26
depending. into-the tank and .the, flame orlﬁce 12
submerged in.a pody-of liquor in.the: tank
26 ;ls enclosed . by a shroud 21

of Whmh 1s_ pr,o,wded.vwmh a",serles of perforai_‘,lons
28:80 as to.assist heating, agitation and circula-
tion of the liguor within the tank.

90 The means for preheating the air consists of a
plurality of pipes 29 cf refractory material mount-
ed in an annular wall 39 of refractory material
which is concentric with the combustion chamber
housing 2, an annular space 3{ being provided

95 between the wall 30 and the combustion chamber
housing to which compressed air is admitted
through an inlet port 24.

In the operation of the burner, the liquid fuel
is delivered to the jet nozzle 6 under controlied
pressure, which may be of the order of 100 lbs.
per square inch. The nozzle § is of a known ftype
and the liquid fuel issues therefrom in the form
of an atomized spray cone {6 as shown. Com-
pressed air supplied through the inlet pipe 8
passes through the annular passage 35 between
the jet housing | and fuel pipe 5 and is admixed
with the fuel spray 16. The relative proportions
of fuel and air supplied to the burner will be
adjusted, according to the type of fuel being used,

40 so as to give complete combustion. Combustion
of the mixiture of fuel and air is initiated by
means of the electrodes 1 of the high-tension
spark ignition device. The compressed air ad-
mitted through the inlet port 26 is preheated in
the annular space 3{ and passes into the com-
bustion chamber through the pipes 29 which are
heated by the flames produced within the com-
bustion chamber {§. A proportion of air is also
admitted to the passage 35 of the jet housing |

50 ab a level above that of the jet nozzle § through
the inlet port 8 in order to maintain a downward
deflection of the atomized fuel spray 6.

It has been found that in order to ensure the
maximum transfer of heat from the products of

§5 combustion in the burner o the liquor in which
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the latter is submerged, regard must be had to
the depth of submergence and the diameter of
the flame outlet of the burner. Thus, a larger
nozzle requires a greater depth of submergence
than a smaller nozzle.

For the purposes of the invention practically
the whole range of fluid mineral hydrocarbons
may be utilized from naphtha and paraffins to
heavy crude oil, the said fuel if necessary being
subject to filtration prior to its entry to the noz-
7le or jet. Thus the filtering device may be ex-
ternal to the burner or a filter may be embodied
in an extension of the fuel inlet pipe 5 to the
spraying jet 6.

The air admitted through port 8, in addition
to maintaining a downward deflection of the fuel
spray assists in the cooling of the oil pipe § and
the electrodes 1.

I claim:

A submerged flame burner for operation with
liquid fuel for heating a liquid, comprising a com-
pustion chamber having a cylindrical main por-
tion and a downwardly directed flame orifice
at its lower end of smaller cross sectional area
than that of the main portion of the combustion
chamber, and having means for mounting it
with the axis of its eylindrieal portion upright
and with said orifice submerged in a body of
liquid, said main portion of said combustion
chamber being formed with concentric walls
having an annular space therebetween, means for
supplying air to said space, the inner of said
walls being formed of refractory material and
provided with a plurality of tubes of refractory
material extending therethrough, the inner ends
of said tubes protruding into the combustion
chamber and the outer ends of said tubes com-
municating with said annular space to adapt
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said tubes to pass preheated air to said com-
bustion chamber, 9 housing fixed to and closing
the upper portion of the combustion chamber
and having a passage therein coaxial with and
communicating with the upper portion of the
combustion chamber, spraying means for supply-
ing atomized liquid fuel to the passage in the
housing, the combustion chamber having a
throat in its upper portion which is ¢oaxial and
continuous with the main portion thereof and
leads from said passage in the housing and
widens toward the main portion of the combustion
chamber, and means for supplying compressed
air to said passage at a level above the level of

‘supply of fuel thereto for deflecting the fuel in-

troduced therein downwardly into the combus-
tion chamber.
NORMAN SWINDIN.
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