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(54) Cooling system for compressor

(57) An integrated cooling system for an oil-lubricat-
ed compressor (1) of gaseous fluids comprising a motor
unit (2), a compression unit (3) and an external cage (12)
of the compression unit (3), wherein said cooling system

provides for direct heat exchange with the internal sur-
face of said external cage (12) of the compression unit
(3); the invention relates to an oil-lubricated gaseous flu-
ids compressor (1), provided with this system.
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Description

[0001] The present invention relates particularly but
not exclusively to compressors for elastic fluids with low
viscosity such as air or gas, of the type lubricated with
oil. More specifically a first aspect of the invention relates
to a cooling system integrated in the compressor and a
second aspect of the invention relates to a compressor
of gaseous fluids provided with this system.
[0002] Air compressors have numerous applications,
for example in industry or in building, and the various
requirements related to these areas of use have entailed
the development of a range of extremely diversified prod-
ucts. More particularly, in the area of low-power air com-
pressors, for example up to a few kW, there is a strong
drive towards industrialisation of appliances which are
as compact and economical as possible, a need met
above all via progressive integration of functional and
structural elements.
[0003] Air compressors of the oil-lubricated type are
known to the state of the art. These compressors have
a motor unit, provided for example with an electric motor
of variable power, and a compression unit, which may
comprise a stator and a vane or screw rotor, or at least
one cylinder-piston pair. The moving parts do not en-
counter contact friction thanks to an oil injection circuit
which allows the formation and the maintaining of a thin
film of oil between the moving parts, which avoids wear
of the same and the phenomenon of seizure at the same
time ensuring perfect airtightness. The compression unit
also comprises an external cage equipped internally with
means for the circulation of air, a space for housing the
compression chamber and an oil collection chamber
which, during operation of the compressor, transfers the
oil upstream of the circuit and recovers the oil down-
stream of the same. At least one radiator for the cooling
of the oil and a fan which removes the heat through con-
vection are also connected to the compression unit.
[0004] The oil injection circuit not only allows the for-
mation of said layer of oil between the moving parts but
also contributes to cooling the air during compression,
which otherwise would take place in a substantially iso-
entropic manner. For this reason the oil, which undergoes
a temperature rise during the phase of compression of
the air, is generally made to circulate in a special finned
radiator outside of the compressor, which is appropriately
cooled by a fan. The provision of a radiator outside of the
compressor undoubtedly represents a limit to the reduc-
tion in the volume of the machine, while practicality, sim-
plicity and compactness are instead very important re-
quirements for low-power air compressors.
[0005] The primary object of the present invention is
that of providing a system for cooling of the compressed
fluid for a compressor of gaseous fluids integrated in the
compression unit, without the provision of internal vol-
umes and outside elements additional thereto.
[0006] Another object of the present invention is that
of providing a system for cooling of the compressed fluid

integrated in a compressor of gaseous fluids with high
heat exchange efficiency, yet at the same time with re-
duced overall dimensions thanks to the smaller number
of its component parts.
[0007] The object of the present invention is likewise
that of providing a system for cooling compressed fluid
integrated in a compressor of gaseous fluids that can be
made with a lower production cost in terms of times and
raw materials, and at the same time provided with impor-
tant requirements of quality, reliability and durability.
[0008] All these objects are achieved by the cooling
system according to the present invention, for an oil-lu-
bricated compressor of gaseous fluids comprising a mo-
tor unit, a compression unit and an external cage of the
compression unit provided with a chamber for the collec-
tion of the lubricating oil, wherein said cooling system
provides for direct heat exchange of the compressed fluid
with the internal surface of said external cage of the com-
pression unit.
[0009] Advantageously this system of cooling of the
compressed fluid is fully integrated in the compressor.
[0010] The system for cooling of the compressed fluid
will preferably comprise means for directing the com-
pressed fluid against the internal walls of said external
cage of the compressor.
[0011] According to another aspect of the invention,
an oil-lubricated compressor of gaseous fluids is provid-
ed, equipped with a motor unit and a compression unit
which substantially comprises a rotor and a hollow stator
whose internal walls define with said rotor at least one
compression chamber, and an external cage provided
with a chamber for collection of the lubricating oil, pro-
vided with an integrated system for the cooling of the
compressed fluid as disclosed above.
[0012] Further features and advantages of the present
invention will be made clearer on reading the following
detailed description of a preferred embodiment, given by
way of a non-limiting example, whereto the drawings re-
fer, in which:

Figure 1 is a sectioned side view of an air compressor
according to the present invention, and

Figure 2 is a sectioned front view of the compression
unit of the compressor of Figure 1, with the detail of
the motor side cover.

[0013] Figure 1 is a sectioned side view of an air com-
pressor provided with the system for cooling the com-
pressed fluid integrated according to the present inven-
tion. The air compressor 1 is of the rotary vane type and
lubricated with oil, and is composed of the motor unit 2
and the compression unit 3.
[0014] The motor unit 2 comprises an electric motor 4
whose shaft, not shown in the drawing, rotates around
the bearings or bushings 5. Said electric motor 4 is closed
externally by a cylindrical body 6, which is closed at the
rear by the cap 7, and at the front by the motor side cover
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8 of the compression unit 3. Said cap 7 is screwed directly
to the motor side cover 8 of the compression unit 3 by
means of the tie-rods 9, so that the cylindrical body 6
remains closed on both the flat sides. A fan, not shown,
is mounted in a known manner on an extension of the
drive shaft, also not shown, so as to provide adequate
convective cooling for both the motor and compression
units.
[0015] The compression unit 3, illustrated schemati-
cally, comprises a rotor 10 and a stator 11, which define
an air compression chamber, and an external cage 12.
This external cage 12 is formed by a motor side cover 8,
by a side cylindrical body 13 and by an intake side cover
14.
[0016] The compression unit 3 is of the oil-lubricated
type and therefore has known means for the injection
and the re-circulation of the same. In this respect the
external cage 13 of the compression unit 3 is provided
with a chamber 15 for the collection of the oil, formed
from an internal volume of said compression unit. The oil
is mixed during compression with the air forming a mix-
ture, which exits from the compression chamber through
the outlet manifold. The outflow of the pressurised fluid
or mixture rises up the vertical channel 16, formed in the
motor side cover 8, for example through a radial hole,
and impacts against the upper portion of the internal sur-
face of the side cylindrical body 13, following which the
oil phase of the mixture is partly separated from the air
and subsequently flows along the internal wall of said
cylindrical body 13 as far as the oil collection chamber
15, exchanging in this way heat with said internal wall.
Following the impact, moreover, the flow of compressed
air mixed with the residual oil is divided into two opposite
and substantially symmetrical flows, not visible in Figure
1, which flow from above downwards along a forced route
as specified in greater detail herein below.
[0017] Figure 2 represents a sectioned front view of
the compression unit 3 of Figure 1, wherein the features
of the cooling system according to the present invention
are highlighted. The mixture or fluid, in the direction of
the arrow A, exits under pressure from the outlet manifold
17 and enters the vertical channel 16 as indicated by the
arrow B. The flow of the mixture, once it has risen up the
channel 16, impacts on the internal wall of the upper por-
tion of the side cylindrical body 13, and divides into two
symmetrical flows as mentioned previously. The forced
route of the compressed fluid then continues through the
gap 18, where cooling takes place through direct heat
exchange with the internal walls of the side cylindrical
body 13. This gap 18 is defined for this purpose by the
internal walls of the side cylindrical body 13 and by the
shell 19, a curved body positioned inside the external
cage 12 and made in thin sheet metal or another suitable
material. The shell 19 is supported concentrically in re-
lation to the side cylindrical body 13 by means of a circular
groove formed on the motor side cover 8, and a ring seal
in contact with the intake side cover of the external cage
12, both not shown in the drawing. The system for cooling

the compressed fluid according to the present invention
allows the same external cage 12 of the compression
unit to be used by way of an integrated radiator, in that
in flowing through the cylindrical gap 19 said two opposite
and symmetrical flows of pressurised fluid exchange heat
directly with the side cylindrical body 13, whose internal
surface is washed from above downwards throughout its
development. In order to facilitate this heat exchange and
consequent cooling of the fluid, various rows of fins 20
are provided outside of the side cylindrical body 13, as
described in a separate patent application in the name
of the same Applicant. The compressed fluid, which is a
mixture formed by air and oil, is cooled simply and direct-
ly, without the provision of any radiator outside of the
compressor. Advantageously both the air phase and the
oil phase of the compressed fluid exchange heat at the
same time, although cooling of the oil phase is prepon-
derant, in such a way that by reaching at a lower tem-
perature the oil collection chamber 15 the subsequent
process of separation can take place more efficiently.
[0018] In a different embodiment of the cooling system
according to the present invention, not shown in any im-
age, the outlet manifold of the compression chamber is
connected in a known manner to a channel or to a plurality
of channels, arranged radially, for example in a sunburst,
in such a way that the outflow from the compression
chamber is divided into a number of flows equal to the
number of channels provided, and that each flow is di-
rected against the internal wall of the cylindrical body 13.
In this way each flow of mixture is subjected to impact
with said internal wall and direct cooling of the fluid and
partial demixing of the air phase from the oil phase of the
same described previously take place simultaneously.
More generically the system of cooling of the pressurised
fluid according to the present invention provides means
for directing the outflow from the compression chamber
against the internal wall of the cylindrical body of the ex-
ternal cage, in such a way that the oil phase flows along
the walls as far as the oil collection chamber, and during
this route the pressurised fluid efficiently yields thermal
energy.
[0019] It is clear how the cooling system is fully inte-
grated in the compression unit of the air compressor, and
considerably simplifies the process of assembly of the
compressor and its routine and non-scheduled mainte-
nance. To an even more evident extent the cooling sys-
tem described allows a considerable reduction in the final
volume of the machine, having avoided the need for the
external radiator. It is understood that the compressor
according to the present invention, described here in de-
tail as of the rotary vane type, could also be of the rotary
screw type, or with cylinders and pistons, and also have
two or more compression chambers, without the princi-
ples of operation described losing the special connota-
tions claimed herein below.
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Claims

1. A system for cooling the compressed fluid for an oil-
lubricated compressor (1) of gaseous fluids compris-
ing a motor unit (2), at least one compression unit
(3) and an external cage (12) of the compression
unit equipped with a chamber for the collection of
the lubricating oil (15), wherein said cooling system
provides for the direct heat exchange of the com-
pressed fluid with the internal surface of said external
cage (12) of the compression unit (3).

2. A system of cooling of compressed fluid according
to claim 1, characterised in that this system is in-
tegrated in the compressor (1).

3. A system of cooling of compressed fluid according
to claim 1, comprising means for directing said com-
pressed fluid against the internal surface of said ex-
ternal cage (12) of the compression unit (3).

4. A system of cooling of compressed fluid according
to claim 1, characterised in that at least one row
of fins (20) is provided outside of the side cylindrical
body (13) of the external cage (12) of the compressor
(1).

5. A system of cooling of compressed fluid according
to the previous claims, characterised in that said
means for directing said compressed fluid against
the internal surface of the external cage (12) of the
compression unit (1) consist of at least one radial
channel (16).

6. A system of cooling of compressed fluid according
to the previous claims, characterised in that it com-
prises a stage of gas - oil separation through me-
chanical impact following at least one change in di-
rection of the flow of compressed fluid, which impacts
for this purpose against the internal surface of the
external cage (12) of the compression unit (3).

7. A system of cooling of compressed fluid according
to the previous claims, characterised in that at the
outlet of said at least one radial channel (16) the
compressed fluid exchanges heat directly with the
side cylindrical body (13), whose internal surface is
washed from above downwards throughout its de-
velopment.

8. A system of cooling of compressed fluid according
to the previous claims, characterised in that a fan
is mounted on said motor unit (2) to cool the motor
unit (2) or the compression unit (3).

9. An oil-lubricated compressor (1) of gaseous fluids,
provided with a motor unit (2) and a compression
unit (3) which substantially comprises a rotor (10)

and a hollow stator (11) whose internal walls define
with said rotor (10) at least one compression cham-
ber, and an external cage (12) provided with a cham-
ber for collection of the lubricating oil (15), provided
with a system of cooling of the compressed fluid ac-
cording to claims 1 to 8.

10. An oil-lubricated compressor (1) of gaseous fluids
according to claim 9, wherein the pressurised fluid,
in output from the compression chamber, flows into
at least one radial channel (16).

11. An oil-lubricated compressor (1) of gaseous fluids
according to claim 10, wherein said at least one radial
channel (16) is formed in the motor side cover (18)
through at least one radial hole.

12. An oil-lubricated compressor (1) of gaseous fluids
according to the previous claims, wherein the pres-
surised fluid at the outlet of at least one radial channel
(16) impacts against the internal wall of the side cy-
lindrical body (13), performing a first gas - oil sepa-
ration.

13. An oil-lubricated compressor (1) of gaseous fluids
according to the previous claims, wherein the flow
of pressurised fluid at the outlet of at least one radial
channel (16) is divided into at least two opposite and
substantially symmetrical flows which flow from
above downwards along the internal walls of the ex-
ternal cage (12) of the compression unit (3).

14. An oil-lubricated compressor (1) of gaseous fluids
according to claim 9, characterised in that it com-
prises at least one curved shell (19) positioned inside
the external cage (12) and supported concentrically
in relation to the side cylindrical body (13) of the ex-
ternal cage (12) of the compressor, said curved shell
(19) defining with the internal walls of said side cy-
lindrical body (13) a cylindrical gap (18).

15. An oil-lubricated compressor (1) of gaseous fluids
according to claim 14, wherein the flow of pressu-
rised fluid at the outlet of at least one radial channel
(16) is divided into at least two opposite and sub-
stantially symmetrical flows which flow from above
downwards through the cylindrical gap (18).
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