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6 Claims,

This invention relates to means for separating
fluids of different densities, and it is more par-
ticularly concerned with centrifugal means for
separating water from steam.

One embodiment of the invention involves g
substantially circular whirl chamber into which
& stream of steam and water mixture ig dis-
charged so as to set up & whirling motion within
the chamber, Ag a consequence, the steam is
separated from the water and passes from the

outlet,

The invention contemplates the use of the i1-
lustrative separator in g high pressure steam
" generator to improve circulation ang enable the

generator to operate at higher drum water levels
and still supply dry steam,

Other objects of the invention win appear as
the following description proceeds,

The invention will be described with reference
to an embodiment which Is illustrated in the ac-
companying drawing,

In the drawing: .

Fig.1isg diagrammatic view in the nature of
& vertical section showing a steam generator in
connection -with which the invention is em-
‘Ployed;

Fig. 2 is a detail view in the nature of g vertical
transverse section through the steam and water
drum of the Fig. 1 installation; ‘

- Flg. 3 is a vertical sectlon tlirough the illus~
trative whirl chamber; and

(CL 183—83)
chamber is provided with a cap or ring around
the steam outlet. This structure includes the
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Flg. 4 15 a horizontal section on the line 4—4 of 7

Fig. 3. . e

The illustrative separator includes a substan-
tially circular whirl chamber 10 having an inlet
12 through which a mixture of steam g water
may be discharged substantially tangential, into
the chamber.

Steam is separated -Ifrom the water within the
whirl chamber, the former passing upwardly
through a central steam outlet 14 above which is
a scrubber, or multiple plate steam and water
separator 6. The separated water is discharged
downwardly through circumferentially arranged
outlets. 18 between successive vanes such as 20
and 22.

In the operation of such a separator it is im-
portant that the steam be as free from water as
possible, and to promote this condition the whir]
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.chamber,

‘in Fig. 2 of the drawing;

circular flange 24 integral with and depending
from an annular portion 26 which closes the space
between the flange and the top of the whirl
chamber proper.

It will be
; 12 is at

that the inlet communicates directly
with the circumferentia] space between . the
steam outlet flange 24 and the wall of the whir]
To prevent this space from being
flooded and to minimize the passage of water
through the outlet {4 to the scrubber 1§ means
are provided for increasing the downward com-
bonent of the incoming stream of steam ang '
water mixture. Thig eans includes the - geg-
mental plate 80 which is formed with the angu-
larly related outlet edges 32 and 34 as indicateq
in Fig. 3. The plate 30 Joins the metal .of the

plate is breferably of the same curvature as the
steam outlet flange 33 50 that the plate may be
secured, as by welding or brazing, to the lower
edge of this flange, i : :

- The segmental plate 30 Co-oDerates with the

clined edges 82 and 34 of the plate 880 cause the
Incoming steam and water mixture to be deflected
downward. v toward the steam outlets (8,

Preferab'y, the water outlet vanes 20 and 22
are secured in an annular passage between the
upright wall of a pan 42 and the wall of the whir]
chamber, as indicated in Figs..3 and 4.

A number of the separators may. be secured
within the steam angd water drum 50 ag indicated
and for this purpose the
steam and water mixture Inlet structure 12 1
provided with a heavy flange 52. for securement
to a similarly formed fange 528 fixed to the wall 58
of a drum chamber 58, . ‘ R 2N

Steam and water mixtures are discharged Into
the drum chamber 58 by the circulating connec-
tions 6063, and water from the separators 10
basses downwardly from the drum §0 through
the downcomers 70 and 12. Steam from the sep-
arator 10 passes from the drum through the
steam offtake connections 74 to g, superheater 16
Wwhich is shown in Fig, 1 asg disposed in one of °
two paraliel gas passes 18 and 80,

The boiler furnace 82 is fired by burners 84 and



2

86, and furnace gases pass from the furnace 82
into a furnace chamber 88. From this chamber
the gases pass BCrosS & bank of steam generating
tubes 90 to the parallel gas passes 18 and 8¢. In
the gas pass 18 there i{s ‘an economizer section
82 serles connected to a second economizer sec-

tion 94 through which feedwater is passed to the

drum 80.

The downcomers 10 and 12 are connected with
the downtake header construction 96 for the
bank of tubes 30 and the uptake header construc-
tion at the opposite end of this bank of tubes
communicates with the circulatory connections
60—63 by means of the risers (00 and the hori-
zontsl circulators 102—104.

In compliance with the Federal statutes re-
lating to such matters, and particularly sec. 4888
R. 8., this {nvention has been concisely described
with reference to one particular embodiment
thereof. It is, however, to be understood that
the invention is not limited to all of the details
thereof. It is rather to be taken as of a scope
commensurate with the scope of the sub-joined
claims.

We clalm:

1. In apparatus of the class described, means
forming a whirl chamber having an inlet through
which a mixture of fluids of different denslties is
admitted so as to set up & whirling motion within
the chamber, means forming an outlet for a fluid
of greater density, said outlet being spaced from
_ theinletina direction axially of the whirl cham-
ber, and means forming a central outlet for a
fluid of lesser density adjacent said inlet, said
inlet means including a wall extending from the
central outlet toward the outlet tor the fluid of
higher density and formed with a rearwardly in-
clined edge receding from the central outlet so as
to give the incoming stream an increased com-
ponent toward the first mentioned outlet, sald
edge being oblique to the axis of the whirl
chamber. :

2. In a steam and water separator, ™Means
forming an upright whirl chamber, means secured
to the whirl chamber and forming therewith an
inlet through which a steam and water mixture
is discharged into the chamber so as to set up &
whirling motion therein, means at the upper end
of the whirl chamber forming a steam outlet
centrally positioned with respect to the cham-

means extending
outlet and formed with a rearwardly inclined
and downwardly receding edge which is effective
to increase the downward component of the in-~
coming steam and water mixture, said plate
means forming one wall of the inlet.

3. In a steam and water separator, means
forming an upright whirl chamber, means se-
cured to the whirl chamber and forming there-
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with an inlet through which & steaxn and water
mixture 1is discharged into the chamber so as to
set up a whirling motion thereln,
upper end of the whirl chamber forming a steam
outlet centrally positioned with respect to the
chamber, means forming an outlet for separated

and extending
let and formed with & downwardly receding and
rearwardly inclined forward edge which is ef-
fective to increase the downward component of
the incoming steam and water mixture, sald plate
means forming one wall of the inlet.

4. In apparatus
forming & whirl chamber
which a fluid mixture is
up & whirling motion within the chamber, means
forming a whirl chamber outlet for & separated
fluid of greater density, said outlet being offset
from the inlet axially of the whirl chamber, and
means forming & central outlet for & fluld of
Jesser density, said central outiet being disposed
so that the inlet i8 operatively positioned between
said outlets, sald inlet means including & wall
having & rearwardly and downwardly receding
forward edge to sive the incoming mixture an
increased component toward the first mentioned
outlet. .

5, In apparatus of the class described, means
forming & whirl chamber having an inlet through
which a fluld ixture is discharged so as to set
up & whirling motion within the chamber, means
forming & whirl chamber outlet for a separated
fluid of greater density, sald outlet being offset
from the inlet axially of the whirl chamber and
means forming a central outlet for & fluid of
jesser density, said central outlet being disposed
so that the inlet s operatively positioned between
sald outlets, said inlet means including a wall
having & rearwardly and downwardly receding
outlet edge to give the incoming mixture an in-
creased component toward the first mentioned
outlet.

8. In apparatus of the class described, means
forming & whirl chamber having an eccentric
inlet nozle through which a fiuid mixture is dis-
charged. so as to set up & whirling motion within
the chamber, means forming a whirl chamber

oppositely
whirl chamber, the flow axis of the nozzle being
transversely related to the axis

chamber and the nozzle being of graduated length
with its smallest longitudinal dimension on its
side towsrd the first mentioned outlet.
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