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NOTICE: When government or cther drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the sald drawings, specifications, or other
duta 1s not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveylng any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.
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A CENTRIFUGAL ATOMIZER FOR LIQUID AND
COLLOID SOLID FUELS

Gerhard GWtter (East Qermany)

The famillar centrifugal atomizers for liquid and collodd solid
fuels burned in the combustion chambers of gas turbines, have a cone-
shaped atomlzer body which rotates i1n a fixed case, However, such
atomizers are not sufficlently efficlent,

This disadvantage 1s eliminated in the proposed atomizer, by
virtue of the fact that the body of the atomlzer 1is made in the {orm
of a cup wheel on a clrcular projection from the drive shafi. This
btody has, on the fuel-intake side, an annular cavity for recciving
and accelerating the fuel; on the side of the combustlon chamber 1t
has a cavity with a dual cone whose generatrices dlverge toward the
combustlion chamber. Both cavitles are separated by a wall with In-
c¢lined apertures whose axes diverge toward the combustion chamber.
The fixed case of the atomizer can be fitted with channels to feed
the annular cavity of the body, tangent to and inclined toward the
atomlzer axie.

The atomizer 1s shown in the accompanying sketch.

The cerdrifugal abtomlzer for 1l4uid and ¢ollold solid fuels
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conslsts of fixed case 1 and body 2 which rotates inside the case;

this body has the shape of a cup wheel and 1s placed on annular pro-
Jection 3 of drive shaft 4. _ 4

Fuel flows through chamnnels S of case 1 t9ward the tangenti-~
channels 6, from which it emerges in the directlion of rotation of body
2 with a certaln acceleration in annular cavity 7 of the hody. Here
the fuel 1is distributed in a circular layer; after passing through
aperture 8 in wall 9, the fuel forms a thin film on the conical sur-
face 10 of cavity 11, This film gradually thins out toward combustion
chamber 12 such that on conlcal suwface 13 of cavity 11 the {ilm is
extremely thin, so that 1t can be easily removed from edge 14. Hot
air enters inner cavity 15 of body 16; part of this alr passes through
aperture 17 into cavity 11 and, flowing along annular gap 18, partially
evaporates and partially atomizes the fuel which i1s in the form of a
thin f11m on ccnlcal surface 13,

The described atomizer makng 1t possible to improve fuel-combug-
tilon conditions, to obtaln uniform temperature distribution through-
out the combustion chamber and lower the thermal stress in 1t, increase
the cfflcliency of gas turbines, simplify thelr design and manufacture,

and also economlze on refractory steel and other expensive materials,

ObJect of the Invention

This centrifugal atomizer for liquid and colloid solid fuels
burned in the combustlon chambers of gas turbines consists of a cone-
shaped atomizer body which rotates in a fixed case. It has the fol-
lowing speclal feature: the body i1s made in the form of a cup wheel
on a circular projJection from the drive shaft, On the fuel-intake

agide it has an annular cavity to recelve and accelerate the fuel: on
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Vthevcohbﬁéyion;éhéﬁber side‘it‘ﬁ;s-améa;ify with a double cone whose
géneratriéeQ diverge toward the combustion chamber; both caviiles are
separated by a wall and intercommunicate through inclined apertures
whose axes diverge toward the combustion chamber,

A varilant of this in one in which the case has fuel-reéd channels

inclined toward and tangent to the axis; these feed fuel to the annu-
lar cavity of the atomizer body. . 7
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