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(54) ROTARY EDDY MACHINE

(57) The rotary-vortex machine contains stator (1)
and rotor (2). The rotor and stator form between them
torus-type working cavity (3), which has blades (4) and
separator (5) connected accordingly to the stator and
rotor. The working cavity is connected to channel (6) to
supply the working medium, arranged in the rotor, and
to channel (7) for removal of the working medium. A sec-

tion width of the working cavity is equal to a difference
of the maximum and minimum radii of the working cavity
determined accordingly as a distance from the axis to
the most remote point of the working cavity and distance
from the axis to the nearest point. A ratio of the maxi-
mum radius of the working cavity (R) to its section width
(h) is no less than 4.5 and no more than 9.5.



EP 1 193 369 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Field of Engineering

[0001] The present invention relates to the engineer-
ing industry field and can be used in pumps, compres-
sors and engines.

Prior Engineering Level

[0002] A rotary-vortex machine is known, containing
a stator and rotor having a working torus-type cavity be-
tween them, comprising blades and a separator con-
nected respectively to the stator and rotor and the work-
ing cavity is connected to a channel to supply the work-
ing medium arranged in the rotor and a channel for re-
moval of the working medium. Its section width is equal
to a difference of maximum and minimum radii of the
working cavity, determined accordingly as a distance
from the axis to the most remote point of the working
cavity and a distance from the axis to the nearest point
(See published Application No. W098/46886, cl. F01D
9/02, F04D 5/00, 1998).
[0003] A shortcoming of the indicated machine is a
low efficiency caused by considerable volumetric and
hydraulic losses caused by leaks from the working cav-
ity through slit clearances between the rotor and stator,
transfer of the working medium from the section with
high pressure to the section with low pressure through
the working cavity, low intensity of vortex formation at
the inlet of the working medium to the working cavity
and hydraulic losses of the vortex flow in the working
cavity.

Invention Object

[0004] The object of the present invention is to provide
means for increasing the machine efficiency at the ex-
pense of reduction of total volumetric and hydraulic loss-
es by optimization of the ratio of the maximum radius to
a width of the working cavity section effecting the values
of leaks from the working cavity through slit clearances
between the rotor and stator, transfer of the working me-
dium from the section with high pressure to the section
with low pressure through the working cavity, intensity
of vortex formation at the inlet to the working cavity and
hydraulic losses of the vortex flow in the working cavity.
[0005] The assigned objective is accomplished by the
fact that in the rotor-vortex machine containing the rotor
and stator having a torus-type working cavity between
them, containing blades and separator, connected ac-
cordingly with the stator and rotor and the working cavity
is connected to a channel to supply the working medium,
arranged in the rotor and channel for removal of the
working medium and its section width is equal to a dif-
ference of the maximum and minimum radii of the work-
ing cavity, determined accordingly as a distance from
the axis to the most remote point of the working cavity

and a distance from the axis to the nearest point, in com-
pliance with the invention a ratio of the minimum radius
of the working cavity with its section width is no less than
4.5 and no more than 9.5.
[0006] In addition, it is expedient that an angle of set-
ting the blades is within the limits from 0 ° to 26 ° and
every blade has a front edge faced to the rotor with a
direction angle within the limits from 20 ° to 70 °. A sum
of setting angles of blades and direction of the front edge
should be no less than 22 ° and no more than 94 °.
[0007] This will provide the increase of efficiency of
the machine at the expense of reduction of hydraulic
losses of the vortex flow of the working medium in the
working cavity and reduction of transfer of the working
medium from the section of the working cavity with high
pressure through a clearance between the blades and
separator and through the working cavity in arrange-
ment of values of the front edge direction angle and
blade setting angle simultaneously close to their bound-
ary values.

Brief Description of Drawings Figures

[0008] Fig. 1 presents a meridian section of the rotor-
vortex machine with blades arranged in one plane.
[0009] Fig. 2 presents the lateral section of the ma-
chine presented in Fig. 1 in plane A-A.
[0010] Fig. 3 presents a section of the machine pre-
sented in Fig. 1 in plane B-B (enlarged).
[0011] Fig. 4 presents a meridian section of an alter-
native embodiment of a rotor-vortex machine with front
edges of blades arranged on the cylinder surface.
[0012] Fig. 5 presents a lateral section of the machine
presented in Fig. 4 in plane B-B.
[0013] Fig. 6 presents a section of the machine pre-
sented in Fig. 5, with cylinder plane Γ-Γ (enlarged).
[0014] Fig. 7 presents a lateral section of a blade pre-
sented in Figs 3 and 6, plane E-E passing through the
center of its front edge, perpendicular to its meridian
plane and chord connecting the ends of the front edge.

Preferred Embodiment of Invention

[0015] The rotary-vortex machine consists of stator 1
and rotor 2 having torus-type working cavity 3 between
them. Contours of the working cavity (in the plane per-
pendicular to the machine axis) and contour of the work-
ing cavity section (in the meridian plane passing through
the longitudinal axis of the machine plane) can be made
round or with insignificant deviations from the round
form (oval). The working cavity incorporates blades 4
and separator 5 connected accordingly to stator 1 and
rotor 2.
[0016] The working cavity has connection to channel
6 to supply the working medium, arranged in the rotor,
and to channel 7 for removal of the working medium.
[0017] Maximum radius (R) of the working cavity is
equal to a distance from the machine axis to the most
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remote point of the working cavity; minimum radius (r)
is equal to a distance from the machine axis to the near-
est point of the working cavity; width (h) of the working
cavity is equal to difference (R-r) of the maximum and
minimum radii.
[0018] Ratio (R/h) of the maximum radius of the work-
ing cavity to its section width is no less than 4.5 and no
more than 9.5 (9.5 ≥ R/h ≥ 4.5).
[0019] Every blade 4 (See Figs 6 and 7) has front
edge 8 faced to rotor 2 and arranged on crossing of sur-
face 9 of blade 4 and median secant of surface 10 of
blade 4. Median secant surface 10 of blade 4 is a surface
dividing in two parts a distance between the concave
and convex sections of the blade surfaces counted over
the normal to these surfaces. Median secant 10 of blade
4 can be arranged as a geometric place of centers of
spheres arranged between the indicated parts of the
blade surface. Angle α of the blade front edge direction,
i. e. angle between meridian plane 11 passing through
center 12 of front edge 8 and tangent line 13 to middle
line 14 of the lateral section of blade 4 in the crossing
point of middle line 14 with front edge 8 (in center 12) is
no less than 20 ° and no more than 70 °. Middle line of
the lateral section is the line of crossing the median se-
cant surface 10 of blade 4 and plane passing through
center 12, perpendicular to meridian plane 11 and chord
15 connecting the opposite ends of front edge 8. Angle
β of setting the blades, i. e. angle between chord 15 and
meridian plane 11, passing through center 12 of front
edge 8 is no less than 0 ° and no more than 26 °. A sum
of angles α and β should be no less than 22 ° and no
more than 94 °(22 ° < α + β < 94 °).
[0020] In operation of the rotor-vortex machine in the
engine mode the working medium flow is fed through
channel 6 to working cavity 3, where under the effect of
torus-type sections of the surface of the stator and rotor
and blades acquires a vortex form, excluding a potenti-
ality of its free flow over the working surface to channel
7. As a result separator 5 is under effect of the working
medium pressure differential and rotor 2, to which the
separator is connected, performs revolving motion,
which is applied to the machine shaft.
[0021] In operation of the machine in the mode of a
pump or compressor with rotation of rotor 2 the working
medium under effect of separator 5, blades 4 and torus-
type sections of the surface of the stator and rotor ac-
quires the vortex form motion. Such a motion of the
working medium guards against its free flowing over the
working cavity in the direction of rotation of the rotor from
channel 6 to channel 7. As a result the vortex-form flow
of the working medium is fed by the separator to channel
7, and through channel 6 a new quantity of the working
medium is sucked in the working cavity.
[0022] Change of a ratio (R/h) of the maximum radius
of the working cavity of the machine to its section width,
for example to the side of increase, is connected with
increase of the maximum radius of the working cavity
(under condition of remaining the consumption charac-

teristic of the machine) and results from one side in the
increase of leaks from the working cavity through slit
clearances between the rotor and stator, at the expense
of increase of the area of the passage section of the slit
clearance between the rotor and stator, and from the
other side - in reduction of leaks of the working medium
from the section with high pressure to the section with
low pressure over the working cavity at the expense of
increase of the working cavity length. In addition in-
crease of R results in the increase of the centrifugal ac-
celeration applied to the working medium by the rotor
and thus in more intensive vortex formation at the inlet
of the working medium to the working cavity, which fi-
nally results in reduction of the working medium transfer
over the working cavity. Experimental data showed that
accomplishment of 9.5 ≥ R/h ≥ 4.5 is optimal with regard
to the ratio of indicated characteristics, as well as opti-
mal with regard to hydraulic losses of the vortex flow at
the expense of friction of the working medium against
the blades, rotor and stator.

Claims

1. A rotary-vortex machine, containing a stator and ro-
tor having a working torus-type cavity, comprising
blades and a separator connected respectively to
the stator and rotor and the working cavity is con-
nected to a channel to supply the working medium
arranged in the rotor and a channel for removal of
the working medium. Its section width is equal to a
difference of maximum and minimum radii of the
working cavity, determined accordingly as a dis-
tance from the axis to the most remote point of the
working cavity and a distance from the axis to the
nearest point, is characterized by the fact that a
ratio of the maximum radius of the working cavity to
its section width is no less than 4.5 and no more
than 9.5.

2. The rotor-vortex machine in compliance with P. 1 is
characterized by the fact that an angle of setting
the blades is within the limits from 0 ° to 26 ° and
every blade has a front edge faced to the rotor with
a direction angle within the limits from 20 ° to 70 °.
A sum of setting angles of blades and direction of
the front edge should be no less than 22 ° and no
more than 94 °.
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