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COMPLETE SPECIFICATION.

An Improved Method and Apparatus for Heating and Cooling
Fluids.

We, La Giration pBS FLuInEs, a Body
Corporate organised under the laws of
the French Republic, of rue George Sand,
Montlugon, Allier Department, France,

5 do hereby declare the nature of this inven-
tion and in what manner the same is to
be performed, to be particularly described
and ascertained in and bv the following
statement :—

10  The object of our invention is a method
for automatically obtaining from a fluid
under pressure a current of hot fluid and
a current of cold fluid, that transforma-
tion of the initial fluid into two currents

15 of different temperatures taking place
without the help of any movable mech-
anical element, merely through the work
of the molecules of #fuid wupon one
another. i

20 The method according to this inven-
tion counsists in causing fluid to flow with
a gyratory helical motion along a surface
of revolution, and in dividing the fluid
into two coaxial sheets which move along
each other so that the outer sheet is com-
pressed by the inner one and by the action
of centrifugal - force, whereby the work
thus produced causes a rise in the tem-
perature of the outer sheet and a fall in
g0 the temperature of the inner sheet.

In a practical mode of carrying out
this method, the fluid under pressure is
introduced tangentially into a vessel hav-
ing the shape of a body of revolution

a3 provided with axial orifices disposed on
either side of the fluid inlet. Said fluid
is suitably guided so as to give it a helical
motion toward one of said- orifices, the
cross . section of which is suitably re-

4% stricted so as to produce a backward
motion of a portion of the fluid toward
the opposite orifice.  This produces two

- sheets of fluids having opposite axial
motion the inner sheet expanding. and

4" compressing the outer sheet thus supply-
ing heat thereto. A current of hot fluid
is thus received through the orifice of re-
stricted cross section, while a current of

[Price 1}-]

25

Price 45 ¢d

cold fluid is received through the oppo-
site orifice.

Another object of our invention is to
provide an apparatus for carrying out the
method above referred to. According to
our invention, this apparatus comprises
a chamber having the shape of a body of
revolution the middle part of which is
provided with one or more tangential
inlet tubes for the fluid under pressure.
Axial orifices are provided at either end
of said chamber, one of said orifices, to-
ward which the liquid, or fuid is
directed through a suitable guiding with
a gyratory motion, having a cross section
smaller than that of the sheet of fluid,
so that a portion of the latter is driven
back toward the opposite orifice in such
manner that it is caused to flow over the
sheet of fluid that is applied against the
wall of the chamber in .question.

Preferred embodiments of our inven-
tion will be hereinafter described with
reference to the -accompanying drawings,
given merely by way of example, and in
which : - ,

- Figs. 1 to 5 inclusive are diagram-
matical views illustrating the principle
of our invention, Fig. 2 being a sectional
view on ‘the line 2—2 of Fig. 1

Tig. 6 1s a diagrammatical view of an
embodiment of our invention. :

Fig. 6* is a sectional view on the lin
6*—6" of Fig. 6. .

Fig. 7 is.a detailed view showing in
axial section a practical embodiment of
our mvention.

Fig. 8 is a corresponding plan view at
a smaller scale,

Fig. 9 is a diagrammatical -elevational
view of another embodiment of -our
invention. :

Fig. 10 is an end view corresponding
to Fig. 9. ,

Fig. 11 is a diagrammatical view of
another embodiment of our invention.

Tig. 12 is an end view corresponding
to Fig. 11,

Complete Specification Left)

50

55

60

65

70

75

80

85

90

9%



405,781

£

10

15

20

o

<

30

35

Ay

5

60

Figs, 18 and 14 are diagrammatical
views of two other embodiments of our
invention.

The principle on which our invention
is based is illustrated by diagrammatic
figsures 1 to 5. Supposing as shown in
I'igs. 1 and 2, that a tube A B is pro-
vided in its middle part with a tangen-
tial inlet pipe 1 through which a current
of fluid under pressure is sent into said
tube, said fluid is given in said tube a
certain linear velocity parallel with the
axis of said tube, said rectilinear move-
ment being combined with a gyratory
movement about the axis of the tube.
Tl}je fluid flows toward both ends of the
tube.

As the fluid is moving away from the
inlet pipe, its rectilinear velocity, which
15 parallel with the axis # y of the tube,
increases and its angular velocity de-
ereases, so that the fluid spreads along
the wall of the tube so as to form a sheet
2 having substantially the shape of a
body of revolution about axis » y (Fig.
3). In said sheet the molecules are
subjected to a pressure which is the higher
as they ave at a greater distance from the
axis of the tube due to the action of the
centrifugal force. At the same time,
the flow of the fluid produces a substantial

fall of pressure in the central zone of the-

tube, so that the outer air, which is at
the atmospheric pressure, is drawn to-
ward the central zone of the tube, thus
forming two axial currents 2% (Fig. 4).
When the outer air reaches said central
vone, it is driven back toward the outside
by the fluid moving with a gyratory
movement thus forming streams 3.

Tf an annular diaphragm 4, the free
central opening 4* of which has a dia-
meter equal to the minimum diameter of
the zone in which a fall of pressure is
produced, as shown in Fig. 5, 1s provided
in the central part of the tube, on ome
side of the tangential inlet pipe, the fluid
moving with a gyratory movement will
flow only toward orifice B, carrying along
with it the atmospheric air eoming from
both orifice A and orifice B.

The method and the apparatus accord-
ing to our invention are based on the ex-
perimental facts that have just been
stated.

Tn the embodiment shown in Figs. 6
and 6° the apparatus consists of a
chamber 5, having the shape of a body of
revolution about axis » 4, the middle
part 6 of said chamher being of restricted
eress seetion and heing provided with a
tangential inlet pipe 7 for the fuid under
wreesure.  The inner wall of chamber is
provided, opposite the opening of said
pipe, with a helical guiding surface 8.

The orifice A of chamber 5 is freely
opened, while the cross section of orifice
B is restricted by a kind of frusto-
conical diaphragm or deflector 9, so that
the fluid wunder pressure, admitted
through pipe 7, is only allowed to flow
through an annular aperture 10, which
is not sufficient for the amount of fluid
fed thereto. The fluid under pressure,
admitted through pipe 7 and guided by
helical surface 8 is simultaneously given
a rectilinear motion which causes it to
move within chamber 6 toward opening
10, and a rotary meotion about axis = y.
The sheet of fluid that is immediately ad-
jacent the wall of the chamber flows out
through said opening 10, while the re-
mainder of the fluid, which is prevented
from flowing out by diaphragm 9 is sub-
jected to the fall of pressure existing in
the central zone of the chamber and is
given a backward motion toward orifice
A. We thus obtain, according to our
invention, a first sheet of fluid 11, mov-
ing with a gyratory motion along the
inzier wall of the chamber, from orifice 7
toward orifice B, and a second sheet of
fluid 12 moving with a gyratory motion
along the inner surface of the first men-
tioned sheet in an opposite axial direction,
said second sheet of fluid consisting of
the difference between the amount of fluid
admitted through pipe 7 and the amount
of fluid that is allowed to flow out through
opening 10.  Said sheet of fluid under
pressure 12, which moves with a gyratory
motion not along the rigid wall of cham-
ber 5, but along the elastic surface of the
first mentioned sheet of fluid, tends on
the one hand under the action of the cen-
trifugal force, and on the other hand
under the effect of the increase of velocity
due to the expansion and to the rotation
that take place, to compress the molecules
of the first mentioned sheet of fluid.
That compression absorbs a certain
amount of work, which is evidenced by
a loss of heat from the second mentioned
sheet to the benefit of the first mentioned
one. Consequently, the temperature of
sheet 12 falls, while the temperature of
sheet 11 rises.  Finally, there is obtained
through- orifice 10 a current of hot fluid
and throungh orifice A a current of cold
fluid. )

The initial guiding of the fluid toward
one of the orifices is necessary for prac-
tical purposes in order- to obtain an
accurate centering of the central zone
of depression or fall of temperature. In
the example above described, that guid-
ing is effected throuch helical inclined
surface 8. The following description
will show that the same result could be
obtained through other guiding means.
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The adjustment of the cross section of
“the outlet orifice at B, which can be ob-
tained through any suitable means malkes
it possible, by modifying the rates of
flow at B and A, to vary the difference
between the temperature of the imitial
fluid and those of the hot fluid and of
the cold fluid escaping through outlet
orifices B and A respectively.

If, for instance, the cross section of
the orifice 10 through which the hot fluid
is allowed to flow out is considerably re-
stricted, the rate of flow of the hot fluid
is diminished, but the rate of flow of the
eold fluid is simultaneously increased
so that the heat that is given out from
one sheet to the other one causes a con-
siderable rise of the temperature of the
hot fluid but a small fall of the tempera-
ture of the cold fluid, as compared with
that of the initial fluid. :

Fig. 7 shows a practical embodiment
of our invention,

This embodiment comprises a cylin-
drical chamber 12 in which the inter-
change of heat takes place, and . an
annular distributing organ made of two
pieces 18—13* which 1s provided with
an inlet pipe 14 for the fluid under pres-
sure. Said distributing organ com-
prises an inner cylindrical chamber 15
connected with cylinder 12 through a
frusto-conical- surface 16, and with
annular conduit 17 of the distributing
organ through a tangential passage 17°.
The guiding helical surface 8 extends
from one edge to the other of the orifice
of said passage. The tangential passage
17* and the guiding inclined surface 8
are provided in a separate part 19, pro-
vided with conical surfaces for the
centering thereof between parts 13 and
13* of the distributing organ. On the
side opposite to cylinder 12 said distri-
buting organ is connected with a eylindex
21 at the end of which the current of
cold fluid is received, while the current
of hot fluid passing through the annular
orifice provided around . conical dia-
phragm 9 is received through tube 22.

Figs. 9 to 13 show other embodiments
of the means for guiding the fluid. In
the embodiment of Figs. 9 and 10, said
guiding is obtained through several tan-
gential pipes 7* opening into a fruste-
conical chamber 23 connected with the
working chamber 12.

In the embodiment of Figs. 11 and 12,
the guiding action is obtained through
several pipes 7* opening tangentially into
chamber 12, but which are inclined with
respect to the axis 2 y of said chamber.

Turthermore, instead of being provided
on. either side of the inlet conduit, the
axial orifices through which the two sheets

“the cold fluid.

of liquid escape may be disposed on the
same side of sald inlet conduit, the
annular orifice for the outflow of the hot
fluid surrounding the outlet orifice for
In such an arrangement,
the two sheets have parallel axial move-
ments in the same direction, which may
be advantageous in some cases for reduc-
ing their mutual friction. )

Such an arrangement is shown in Fig.
13 in which the fluid is admitted at one
of the ends A of the chamber A B having
the shape of a body of revolution and is
given a gyratory movement by a plur-
ality of blades 23 disposed in an annular
tube 24. The other end B of chamber
A B is provided with two concentric
orifices 10 and 25 disposed in such manner
that the outer orifice is limited by a
diaphragm 9 so that the fluid moving
with a gyratory motion from end A past
blades 23 cannot escape entirely through
said orifice 10. A part of said fluid is
compelled to escape through the inmer
orifice 25, of smaller diameter, which

corresponds to a zone of lesser pressure.

This causes an expansion of that por-
tion of the fluid and it has been ascer-
tained experimentally that said expan-
sion starts as soon as the fluid leaves the
directing blades and is continued as far
as orifice 25. According to the laws of
gyratory flow, said expanding sheet com-
presses the sheet thatsurroundsit and that
flows out through annular orifice 10
and tube 26. In order to aveid parasitic
entrainments, it is advantageous to give
also to orifice 25, an annular shape by
means of a deflector 27, along which the
inner sheet flows before reaching tube 28.
To sum up, tube 28 serves to the outflow
of a portion of the fluid that is cooled by
expansion with production of external
work and tube 26 serves to the outflow

of the remaining portion of the fluid,
which is heated by compression.
Finally, instead of extracting the

initial energy that is necessary for the
working of the apparatus from a com-
pressed air reservoir, it may be necessary

_in some cases to make use of mechanical

energy for imparting a gyratory move-
ment to the fluid and for giving it the
super-pressure that is mnecessary for its
flow through the apparatus. To this
effect, we may dispose, in concentric rela-
tion with the stationary blades that
control the inlet of fuid, a plurality of
movable blades which are mechanically
actuated and are disposed in the same
manner as the rotor of an air fan or of
4 COMPTessor.

Such an arrangement is diagrammatiec-
ally shown in Fig. 14 in which the initial
energy of the fluid is not due to a pre-
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liminary compression in a separate appa-
ratus but is imparted thereto in ~the
apparatus itself by means of a rotor
with blades 29 which is mechanically
driven by a shaft 80.

The means for introducing the fluid
under pressure into the chamber of revolu-
tion may be a fan disposed opposite the
inlet end of the chamber and externally
thereof.

In this-embodiment all the other parts
are disposed in the same manner as in
the apparatus of Fig. 13, with the excep-
tion of deflector 27 which is replaced by
an annular body 81 extending along the
whole length of chamber A B, which is
preferable when the diameter of the
latter is relatively large.

While we have described what we deem

. to be preferred embodiments of our inven-

tion, 1t should be well understood that we
do not wish to be limited thereto as there
might be changes made in the arrange-
ment, disposition and form of the parts
without departing from the principle of

3] . .
our invention.

It will be understood that it is advan-
tageous to reduce the interchanges of heat
between the various parts and hetween
said parts and the outside by means of
suiiable heat insulating arrangements.
Finally the adjustment of the difference
of temperature between the hot sheet of
fluid and the cold sheet may be obtained
by modifying the ratio of the flows of the
hot and cold fluids to the initial flow,
which may be produced by modifying the
sections or the inlet or outlet pressure of
one of the three currents of fluid. In
particular, in order to increase the tem-
perature of the hot sheet, we may restrict
the section left by diaphragm 9 for the
outlet of said sheet or reduce the rate of
flow by means of a valve disposed on the
outlet pipe for the outflow of the heat
fluid, or inerease the initial pressure of
the fluid admitted into the apparatus or
again act on the section or the pressure
at the outlet of the-cold sheet.

Having now particularly deseribed and
ascertained the nature of our said inven-
tion and in what manner the same is to
be performed, we declare that what we
claim is :—

1. A method of ebtaining from a cur-
rent of fluid under pressure a current of
hot fluid and a current of cold fluid which
method comprises causing said fluid to
flow with a gyratory helical motion along
a surface of revolution, and dividing
said fluid into two coaxial sheets moving
along each other so that the outer sheet
is compressed by the inner sheet and by
the action of centrifugal force, whereby
the wark thus produced causes a rise in

the temperature of the outer sheet and
a fall in the temperature of the inner
sheet.

2. Apparatus when used for -obtaining
a flow-of hot fluid and a flow of cold fluid
from a current of fiuid under pressure,
which apparatus comprises in combina-
tion, a chamber having the form of a
body of revolution, means for introduc-
ing fluid under pressure into this cham-
ber and -of imparting to it in the said
chamber a gyratory movement, an
annular orifice of relatively large dia-
meter being provided in the walls of the
said chamber to receive the hot fluid,
and a second orifice, of relatively
smaller diameter than the first, being
adapted to receive u cuirent of cold Huid,
the chamber having in its Interior no
mechanical element, the hot fluid escap-

ing  through the larger  orifice
and  the cold Auid escaping
through the smaller orifice, two con-

centric layers in contact with one another
being formed in the interior of the
chamber.

3. An apparatus according to Claim 2,
in which the chamber having the shape
of a body of revolution is provided with
axial orifices at either end and comprises
means for introducing the fluid wunder
pressure tangentially into the middle part
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of said chamber, means for helically
guiding said fluid toward ome of said .

orifices and means for partly stopping the
last-mentioned orifice so as to leave only
an annular passage for the outflow of
the fluid, the other orifice being open to
the atmosphere. :

4. An apparatus according to Claim 3,
in which the last-mentioned means are
adjustable so as to make it possible to
vary the cross section of the annular
passage for the fluid.

5. An apparatus according to Claim 2,

which comprises in combination, a cham-
ber having the shape of a body of revolu-
tion provided with axial orifices at either
end, at least one tangential inlet pipe for
the fluid under pressure opening into the
middle part of said chamber, means for
helically guiding said fluid from said
pipe toward one of said orifices and a
deflector for partly stopping the last men-
tioned orifice so as to leave only an
annular outlet passage for the fluid, the
other orifice being open to the atmo-
sphere. .. - - 7
6. An apparatus according to Claim 3
in which the means for guiding the fluid
consist of a member having a helically in-
clined surface located opposite the open-~
ing of said inlet pipe into said chamber.
7. An apparatus according to Claim 8
in which the means for guiding the fluid
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under pressure consist of a frusto-conieal
chamber coaxially connected with the
first mentioned chamber, the apparatus
comprising a plurality of fluid inlet pipas
tangentially connected with said irusto-
conlcal chamber. :

8. An apparatus according to Claim %
which comprises in combination, a cham-
ber having the shape of a solid of revolu-
tion provided with an axial orifice at either
end, a plurality of tangential inlet pipes
for the fluid under pressure opening into
sald chamber, said pipes being inclined
with respect to the axis of said chamber
so as to guide the fluid toward ome of
said orifices, and a deflector for partly
stopping the last mentioned orifice so as
to leave only an annular outlet passage
for the fluid, the other orifice being open
to the atmosphere.

9. An apparatus according to Claim 3
in which the chamber has a restricted
cross section between the opening of the
inlet pipe and the last mentioned orifice.

10. An apparatus according to Claim 3
in which there is provided a distribut-
ing organ made of two parts located oppo-
site said inlet pipe, the guiding means
consisting of a ring provided with a tan-
gential inlet conduit and with-an inclined
helical surface, which ring-is inserted be-
tween said two parts of the distributing
organ, o '

11. An apparatus according to Claim 2,

5 which comprises in combination, a cham-

ber having the shape of a surface of

revolution, an inlet pipe for introducing -

fluid into said chamber, a plurality of
directing blades located opposite said pipe
for imparting to said fluid a gyratory
motion along the inner wall - of = said
chamber and means for dividing said fluid

into two concentric sheets so that one of
said sheets gives up a portion of its heat

“to the other sheet.

12. Apparatus according to Claim 2,
in which the outlet orifices for the hot
and the cold fluid are of annular form
and are arranged at the same end of the
chamber of revolution.

13. An apparatus according to Claims 2,
11 and 12, in which an inlet pipe for in-
troducing fluid under pressure into the
chamber of revolution is disposed co-
axially with sald chamber at one end

thereof, a plurality of directing blades in

said chamber are disposed opposite said
inlet pipe for imparting to said fluid a
gyratory motion along the inner wall of
said chamber, and two amnular orifices

are disposed at the opposite end of said -

chamber coaxially therewith for dividing
said fluid into two concentric sheets one
of which gives up a portion of heat to the

“other one.

- 14, Apparatus according to Claim 12,

-in which the means serving to introduce

the fluid under pressure into the chamber
of revolution are mechanical means
arranged externally of the said chamber
and combined with directing means which
serve to impart to the fluid a gyratory
movement in the interior of the chamber
of revolution.

15. An apparatus according to Claim
14, in which the mechanical means con-
sist of a fan disposed opposite the inlet
end of said chamber.

Dated this 12th day of December, 1932.
ABEL & IMRAY,
Agents for the Applicants,
80; Southampton Buildings, London,
Ww.C. 2.

Redhill: Printed for His Majesty’s Stationery Office, by Love & Malcomscn, Ltd.—1984.
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[This Drawing is a reprodu.ction of the Original on a reduced scale]
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