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Another disadvantage is the need for a lot of shaft seals
and bearings in order to seal all parts and to mount these

parts rotatably into the housings.

The seals pose a risk if they would fail, while the bearings

entail losses.

The purpose of the present invention is to provide a solution

to one or more of the foregoing and/or other disadvantages.

In accordance with an aspect, there is provided a cylindrical
symmetric volumetric machine, comprising: two cooperating
rotors, the two cooperating rotors comprising an outer rotor
which 1s rotatably mounted in the cylindrical symmetric
volumetric machine and an inner rotor which is rotatably
mounted in the outer rotor, wherein the cylindrical symmetric
volumetric machine is provided with an electric motor, the
electric motor having a motor rotor and a motor stator
configured to drive the outer and inner rotor, wherein the
electric motor is mounted around the outer rotor, and the
motor stator is directly driving the outer rotor, and wherein
the electric motor extends along only a part of a length of
the outer rotor and the inner rotor, and the electric motor
is located at an end of the inner rotor having a smallest

diameter.

In accordance with another aspect, there is provided a
cylindrical symmetric volumetric machine, which machine
comprises two cooperating rotors, namely an outer rotor which
is rotatably mounted in the machine and an inner rotor which
is rotatably mounted in the outer rotor, whereby the machine

is provided with an electric motor with a motor rotor and a

Date Regue/Date Received 2021-04-14
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motor stator to drive the outer and inner rotor, with the
characteristic that the electric motor is mounted around the
outer rotor, whereby the motor stator is directly driving
the outer rotor, and whereby the electric motor extends along
only a part of the length of the outer rotor and the inner
rotor, whereby the motor is located at an end of the inner

rotor with a smallest diameter.

An advantage is that there is no need for a transmission
between the outer rotor and the motor stator or motor rotor,
as the motor stator is directly driving the outer rotor,

such that less parts are needed.

Another advantage 1is that, due to mounting of the electric
motor around the outer rotor, the foot print of the machine
may be diminished, and the machine is made smaller and more

compact.

Date Regue/Date Received 2021-04-14
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Claims.

1.- A cylindrical symmetric volumetric machine, comprising:

two cooperating rotors, the two cooperating rotors comprising
an outer rotor which 1is rotatably mounted in the
cylindrical symmetric volumetric machine and an inner

rotor which is rotatably mounted in the outer rotor,

wherein the cylindrical symmetric volumetric machine 1is
provided with an electric motor, the electric motor having
a motor rotor and a motor stator configured to drive the

outer and inner rotor,

wherein the electric motor is mounted around the outer rotor,
and the motor stator is directly driving the outer rotor,

and

wherein the electric motor extends along only a part of a
length of the outer rotor and the inner rotor, and the
electric motor is located at an end of the inner rotor

having a smallest diameter.

2.- The cylindrical symmetric volumetric machine according to
claim 1, wherein the motor rotor and the outer rotor are

arranged as a whole.

3.- The cylindrical symmetric volumetric machine according to

claim 1, wherein the outer rotor serves as the motor rotor.

4,- The cylindrical symmetric volumetric machine according to

claim 3, wherein the electric motor is provided with permanent

Date Regue/Date Received 2021-04-14
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magnets, the permanent magnets being embedded in the outer

rotor.

5.- The cylindrical symmetric volumetric machine according to
any one of claims 1 to 3, wherein the outer rotor is made by

means of an injection moulding process.

6.—- The cylindrical symmetric volumetric machine according to
claim 4, wherein the outer rotor is made by means of an

injection moulding process.

7. The cylindrical symmetric volumetric machine according to
claim 6, wherein the permanent magnets are co-moulded in the

outer rotor during the injection process.

8.—- The cylindrical symmetric volumetric machine according to
any one of claims 1 to 7, wherein the outer rotor and the inner

rotor have a conical shape.

9.- The cylindrical symmetric volumetric machine according to
any one of claims 1 to 8, wherein the inner rotor and the outer
rotor have respective axes, the respective axes being
positioned at an angle with respect to each another and cross

each other.

10.- The cylindrical symmetric volumetric machine according to
claim 9, wherein the respective axes of the inner rotor and

the outer rotor are fixed and non-orbiting.

11.- The cylindrical symmetric volumetric machine according to
any one of claims 1 to 10, wherein the inner rotor is mounted
at one end into the cylindrical symmetric volumetric machine

by means of bearings.

Date Regue/Date Received 2021-04-14



14

12.— The cylindrical symmetric volumetric machine according to
any one of claims 1 to 11, wherein the outer rotor is mounted
into the cylindrical symmetric volumetric machine by means of

at least one axial bearing.

13.- The cylindrical symmetric volumetric machine according to
any one of claims 1 to 12, wherein the cylindrical symmetric
volumetric machine is an expander, a compressor, Or a pump

device.

14.- The cylindrical symmetric volumetric machine according to
any one of claims 1 to 13, wherein the cylindrical symmetric
volumetric machine comprises a housing, wherein the motor is
mounted into the housing or wherein the housing also serves to

house the motor.

15.- The cylindrical symmetric volumetric machine according to
any one of claims 1 to 14, wherein a maximal diameter of the

motor is at most twice a maximal diameter of the outer rotor.

16. The cylindrical symmetric volumetric machine according to
claim 15, wherein the maximal diameter of the motor is at most

1,7 times the maximal diameter of the outer rotor.

17. The cylindrical symmetric volumetric machine according to
claim 15, wherein the maximal diameter of the motor is most

1,5 times the maximal diameter of the outer rotor.
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