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COOLING DEVICE FOR COOLING OIL, OIL-INJECTED COMPRESSOR
DEVICE PROVIDED WITH SUCH A COOLING DEVICE, AND METHOD
FOR CONTROLLING SUCH A COOLING DEVICE.

The present invention relates to a cooling device for cooling oil.

More specifically, the invention is suitable for cooling the oil of an oil-injected
compressor device, wherein the oil, after being injected into and flowing
through a compressor element of the compressor device, is cooled by means
of the cooling device according to the invention and subsequently injected

back into the compressor element.

A "compressor device" herein refers to a device for compressing a gas, and

therefore also, for example, a vacuum pump device.

Analogously, a "compressor element" refers to an element for compressing a

gas, and therefore also, for example, a vacuum pump element.

Of course, this is not the only application for the cooling device according to
the invention, and such a cooling device for cooling oil can also be used in
other oil-injected machines.

The oil is injected into the compressor element in order to cool said compressor
element to avoid overheating, to optimize and improve the performance of the
compressor device, and to prolong the service life of the oil and the

compressor device.

In addition to cooling purposes, this oil can also be used for lubrication and

sealing of components in the compressor element.
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In this respect, it is typically ensured that a temperature at an outlet of the
compressor element for the compressed gas does not fall below a
condensation temperature of the compressed gas in order to prevent
condensate from forming in the compressed gas, which is of course highly

undesirable.

Already known are cooling devices for cooling oil, which comprise an oil
reservoir having an oil line which is fluidly connected thereto, and which leads

to an energy recovery system.

Via a three-way valve switched by a first mechanical thermostat, this energy

recovery system can be bypassed along a bypass channel.

The energy recovery system allows heat from the oil to be recovered and used
for another application, for example, to heat water for sanitary purposes. The
energy recovery system may consist of allowing the oil and sanitary water to

flow through a heat exchanger.

Via the first mechanical thermostat, a difference between a first switching
temperature and a temperature of the oil is used to control whether and how

much oil passes through the energy recovery system.

The more oil passes through the energy recovery system, the more

substantially the oil will cool.

After the energy recovery system and the bypass channel, the oil line leads to

a second mechanical thermostat.

Based on a difference between a second switching temperature of this second
mechanical thermostat and the temperature of the oil, the oil will be routed to
an oil cooler and then to an oil injection line or directly to said oil injection line

without allowing the oil to pass through the oil cooler.



WO 2024/062309 PCT/1B2023/058609

10

15

20

25

30

If the energy recovery system cannot sufficiently cool the oil or if the energy
recovery system is not in operation, the oil will be able to be further cooled by
the oil cooler. This oil cooler can be, for example, a cooling air-oil cooler

provided with a fan.

From the oil injection line, the now cooled oil can be reinjected, for example,

into a compressor device.

Such a cooling device has the disadvantage that the second switching
temperature of the second mechanical thermostat must be higher than the first
switching temperature of the first mechanical thermostat of the three-way

valve.

As a result, the oil can never be cooled to the lowest possible temperature,
which is not only bad for the performance of the compressor element into which
the oil is subsequently injected, but also detrimental to the service life of the

oil.

Furthermore, during compressor startup, when little or no cooling of the
compressor device is still required, oil will in any case have to flow via the
bypass channel both through the three-way valve and then through the second

mechanical thermostat, which results in a pressure drop.

Since the thermostats have a fixed switching temperature, a worst-case
scenario for the appearance of condensate in the compressor device will
always be assumed when setting the exact switching temperature, such that
the temperature of the oil is also controlled according to the worst-case

scenario to ensure that condensate can never appear.

This means that in all other scenarios or cases, the oil will not be cooled to the

lowest possible temperature.
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Also, such temperature control of the oil will depend heavily on the energy
recovery system. If this energy recovery system removes a lot of heat from the
oil, there is a chance that the oil may cool down too much, which means that
after injection of the too-cold oil, the temperature of the compressed gas in the
compressor device at the outlet becomes lower than the condensation

temperature.

This invention aims at solving at least one of the aforementioned and other

disadvantages.

The present invention relates to a cooling device for cooling oil, and is
characterized in that the cooling device comprises an oil reservoir having an
oil line fluidly connected thereto, wherein the following are included
successively in the oil line:

- a first electronic thermostat having a first switching temperature;

- an energy recovery system;

- an oil cooler;

wherein the oil line runs from the oil cooler back to the first electronic
thermostat and then to an oil injection line,

wherein the first electronic thermostat is configured to send by switching,
based on a difference between the first switching temperature and a
temperature of the oil, the oil from the oil reservoir either into the energy

recovery system and into the oil cooler or directly into the oil injection line.

In this context, "sending the oil directly into the oil injection line" means sending
the oil into the oil injection line without letting it pass through the energy

recovery system and/or the oil cooler.

An advantage is that the first switching temperature of the first electronic

thermostat is not fixed but is variably adjustable.
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In this way, the first switching temperature can be selected based on one or
more of the following parameters:

- an operating parameter of the cooling device, such as a cooling capacity of
the oil cooler;

- ambient parameters of an environment in which the cooling device is located,
such as an ambient temperature in this environment;

- an amount or flow rate of cooling fluid flowing through the energy recovery
system; and/or

- an operating condition of a compressor device or the like in which the cooling
device is used, such as, for example, an operating pressure at an outlet of the

compressor element.

In particular, in the case where the cooling device is used for cooling oil which,
after cooling, is then injected into a compressor device for compressing a gas,
the first switching temperature can be selected based on a condensation
temperature of the compressed gas in the compressor device, wherein this
condensation temperature is calculated based on one or more of the
aforementioned parameters. The first switching temperature in this case
ensures that a temperature of the injected oil is such that a temperature of the
compressed gas at an outlet of the compressor element is as low as possible
without becoming lower than the condensation temperature of the compressed

gas.

Furthermore, this means that the first switching temperature is no longer based
on a worst-case scenario, but on an actual operating condition of the

compressor device.

Consequently, the oil will be cooled to the lowest possible temperature at all

times, without any risk of condensate formation in the compressor device.

As a result, the energy recovery system will also have little or no influence

anymore on a final temperature of the cooled oil, since control of the first
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switching temperature is performed considering a heat reduction by the energy

recovery system.

Moreover, the oil will always, i.e., even during startup of the compressor device

or the like, have to flow through only one thermostat.

Preferably, the oil cooler is a cooling air-oil cooler.

Preferably, the oil cooler is provided with a controllable fan for generating a

cooling air flow for cooling the oil cooler.

The controllable fan allows cooling of the oil by the oil cooler to be controlled.

If the energy recovery system is not in operation, or a cooling capacity thereof
changes, this can be responded to by appropriately controlling the controllable

fan.

In a practical embodiment, the first electronic thermostat is provided with one

or more oil filters for filtering the oil.

Since the oil always passes through this first electronic thermostat regardliess
of whether the oil is to be cooled or not, the oil will always be filtered, meaning

that purified oil always goes to the injection line.

In this case, "provided with one or more ail filters" also means that the housing
of the first electronic thermostat is provided with oil filters through which oil can

flow.

According to a preferred feature of the invention, downstream of the energy
recovery system and upstream of the oil cooler, a second thermostat having a
second switching temperature is included in the oil line, wherein the oil line

flows from the oil cooler back into the second thermostat, then into the first
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electronic thermostat and finally leads into the oil injection line, wherein the
second thermostat is configured, by switching based on a difference between
the second switching temperature and the temperature of the oil, to send the
oil from the energy recovery system either into the oil cooler or directly back

into the first electronic thermostat.

In this respect, "sending the oil directly back into the first electronic thermostat”
means sending the oil back into the first electronic thermostat without letting it

pass through the oil cooler and/or the energy recovery system.

In the event that the energy recovery system is not in operation, or its cooling
capacity changes, causing the oil not to be sufficiently cooled, the second

thermostat will ensure that the oil is still sent to the oil cooler for further cooling.

Also, in this case during startup of a compressor device or the like provided
with the cooling device according to the invention, when little or no cooling of
this compressor device or the like is still required, the oil will only have to flow
through the first thermostat before being sent to the oil injection line. Only if
cooling is required by the oil cooler, the oil will also flow through the second

thermostat.

The second switching temperature can be a standard selected temperature
setting, which does not necessarily need to be higher than the first switching

temperature, thus eliminating the need to assume a worst-case scenario.

The invention also relates to an oil-injected compressor device for
compressing a gas, characterized in that it is provided with a cooling device
for cooling oil according to the invention, wherein the compressor device is
provided with an oil-injected compressor element having an oil separator for
separating injected oil, wherein the oil separator is fluidly connected to the oil

reservoir in order to discharge the separated oil to the oil reservoir, and wherein
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the oil injection line leads back to the compressor element in order to inject oil

into the compressor element.

The advantages of such compressor device are similar to the aforementioned

advantages of a cooling device for cooling oil according to the invention.

Finally, the invention relates to a method for controlling a cooling device
according to any one of the embodiments described above, characterized in
that:

- when the aforementioned temperature of the oil is higher than the first
switching temperature, the first electronic thermostat sends the oil from the oil
reservoir into the energy recovery system; and

- when the aforementioned temperature of the oil is lower than or equal to the
first switching temperature, the first electronic thermostat sends the oil from

the oil reservoir directly to the oil injection line.

As a result, the oil only passes through the energy recovery system and,
consequently, the oil is cooled by the energy recovery system only when the
temperature of the oil is too high, that is, when the temperature of the oil is

higher than the first switching temperature.

According to a preferred feature of the method according to the invention, the
second thermostat sends the oil from the energy recovery system

- to the oil cooler when the temperature of the oil is higher than the second
switching temperature; and

- directly back to the first electronic thermostat when the temperature of the oil

is lower than the second switching temperature.

As a result, the oil only passes through the oil cooler and, consequently, the oil
is cooled by the oil cooler only when the temperature of the oil is too high, that
is, when the temperature of the oil is higher than the second switching

temperature.
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According to a next preferred feature of the method according to the invention,
the cooling device is provided with an oil-injected compressor device according
to the invention, wherein the first switching temperature is selected so as to be
higher than a value for the temperature of the oil at which the compressed gas
at an outlet of the oil-injected compressor element is at its condensation

temperature.

In this way, the oil is normally never cooled so much by the cooling device that

condensate would be formed at the outlet of the compressor element.

To further reduce the risk of this condensate forming, the first switching
temperature is preferably selected so as to be equal to the aforementioned

value plus an initial adjustable positive safety margin.

With the intention of better demonstrating the features of the invention, some
preferred embodiments of a cooling device for cooling oil and an oil-injected
compressor device provided with such a cooling device according to the
invention and a method of controlling such a cooling device according to the
invention have been described below, by way of example without any limiting

effect, with reference to the accompanying drawing, in which:

Figure 1 schematically illustrates an oil-injected compressor device provided

with a cooling device according to the invention.

The oil-injected compressor device 1 illustrated schematically in the figure
comprises an oil-injected compressor element 2 driven by a drive 3, in this
case in the form of a motor.

The compressor element 2 has an inlet 4 for gas to be compressed and an
outlet 5 for compressed gas, which outlet 5 is fluidly connected to an oil

separator 6 for separating injected oil.
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The compressor device 1 is further provided with a cooling device 7 for cooling
oil, which primarily comprises an oil reservoir 8 having an oil line 9 fluidly

connected thereto.

The oil separator 6 is fluidly connected to the oil reservoir 8 in order to
discharge the separated oil to the oil reservoir 8. The oil reservoir 8 collects

the oil separated by the oil separator 6.

It is not precluded within the scope of the invention that the oil separator 6 and
the oil reservoir 8 are provided in the same oil separation vessel. In this
respect, the gas compressed by the compressor element 2 together with the
injected oil, for example, is forced to make a vortex movement in an uppermost
part of the oil separation vessel, as a result of which the injected oil is propelled
against an internal wall of the uppermost part of the oil separation vessel by
means of a centrifugal force caused by the vortex and is thus separated from
the compressed gas. Consequently, the uppermost part of the oil separation
vessel serves as an oil separator 6. The separated oil then flows by gravity
along the internal wall into the oil reservoir 8, which is located in a lowermost

part of the oil separation vessel.

A number of components are included in the oil line 9; according to the
invention these are at least:

- a first electronic thermostat 10 having a first switching temperature;

- an energy recovery system 11; and

- an oil cooler 12.
In the example shown, the energy recovery system 11 is a system for

extracting heat from the oil using a cooling fluid flowing through the energy

recovery system 11.

10
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The oil cooler 12 in this case is a cooling air-oil cooler and is provided with a

fan 13. However, this could also be a cooling water-oil cooler.

The fan 13 in this case is a fan with a controllable speed. However, it is not
precluded within the scope of the invention that the fan 13 is a fan with a fixed

rotational speed or fixed speed.

The first electronic thermostat 10 is provided in this case with two oil filters 14.
The number of oil filters 14 is not limiting, that is, there may also be no oil filters
14, only one oil filter 14 or more than two oil filters 14. For example, the oil
filters 14 may also be provided elsewhere in the cooling device 7 or in the

compressor assembly 1.

In the example illustrated, an additional, but not essential, second thermostat

15 is added between the energy recovery system 11 and the oil cooler 12.

This second thermostat 15 is in this case a mechanical thermostat, but this

could also be an electric thermostat.

In this case, the following are therefore included successively in the oil line (9):
- the first electronic thermostat 10 having the first switching temperature;

- the energy recovery system 11;

- the second thermostat 15 having the second switching temperature;

- the oil cooler 12.

The oil line 9 passes from the oil cooler 12 back into the second thermostat
15, then into the first electronic thermostat 10 and finally leads into an oil

injection line 16.

This oil injection line 16 leads back into the compressor element 2, wherein in
this case the oil injection line 16 splits into two sub-lines 17a, 17b: a first sub-

line 17a for injection of oil into the motor 3 and a second sub-line 17b for

11
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injection of oil into a compression chamber of the compressor element 2 in

which the gas drawn in by the compressor element 2 is compressed.

In other words, oil will be able to be injected in at least two different places in

the compressor device 1.

The first electronic thermostat 10 will, by switching based on a difference
between the first switching temperature and a temperature of the oil, send the
oil from the oil reservoir 8 either into the energy recovery system 11 or directly

into the oil injection line 16.

The temperature of the oil may, for example, be measured in the oil separator
6 or determined based on a temperature of the compressed gas measured at
the outlet 5 of the compressor element 2 or in the oil separator 6. In the latter
case, it may be assumed, for example, that the temperature of the oil is equal

to the measured temperature of the compressed gas.

The temperature of the oil may also be measured, for example, in the oil

reservoir 8.

Furthermore, the temperature of the oil may optionally also be measured in the
oil injection line 16 or determined based on a temperature of the oil measured
in the oil injection line 16. In the latter case, for example, the temperature of
the oil in the oil separator 6 or the oil reservoir 8 is determined in a known
manner from the measured temperature of the injected oil in the oil injection
line 16, and the first switching temperature is taken at a desired value for the

temperature in the oil separator 6 or the oil reservoir 8.
This first switching temperature is not a fixed temperature, but a variably

adjustable value. How this first switching temperature is determined will be

explained in detail below.

12
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The second thermostat 15 will, by switching based on a difference between
the second switching temperature and the temperature of the oil, send the oil
from the energy recovery system 11 either into the oil cooler 12 or directly back

into the first electronic thermostat 10.

In this case, this second thermostat 15 is a mechanical thermostat, wherein
the second switching temperature is a fixed value. This second switching
temperature may be equal to or lower than the first switching temperature.
Since the oil first passes through the first electronic thermostat 10, it is no
longer necessary to select this second switching temperature so as to be

higher than the first switching temperature.

How this second switching temperature is determined will be explained in detail

below.

The operation of the compressor device 1 and cooling device 7 for cooling oil
is very easy to understand and as follows.

During a startup phase of the compressor device 1, the temperature of the
compressed gas at the outlet 5 will be lower than the condensation

temperature of this compressed gas.

The condensation temperature is determined based on an ambient
temperature, an outlet pressure of the compressor element 2, and a relative

humidity of the gas, among other factors.

The relative humidity of the gas is either an assumed worst-case relative
humidity value for the compressed gas of 100% or a measured value for a
relative humidity of the gas. In the latter case, the relative humidity of the gas

can be measured at the inlet 4 or at the outlet 5 of the compressor element 2.

13
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The compressor element 2 will cause a pressure build-up of the gas drawn in

and in the oil reservoir 8, which causes oil to be circulated in the system.

During startup of the compressor device 1, this oil is still cold or cool.

Since the temperature of the compressed gas at the outlet 5 during the start-
up phase is lower than the condensation temperature, this temperature should

be raised as soon as possible.

The oil will reach the first electronic thermostat 10, which will immediately send
the oil directly into the oil injection line 16, that is, without directing the oil
through the energy recovery system 11, since the temperature of the oil will be

lower than the first switching temperature.

This first switching temperature is determined based on the aforementioned
condensation temperature. When the condensation temperature changes, this

first switching temperature will also change.

Preferably, the first switching temperature is selected so as to be just above
the condensation temperature, such that the temperature at the outlet 5 is
controlled so that it is higher than the condensation temperature. For example,
the first switching temperature is selected so as to be 1°C, 2°C or 3°C higher

than the condensation temperature.

An adjustable offset or margin is thus used, wherein a certain safety offset or
margin can be added to the condensation temperature. This allows variation
in the cooling and/or efficiency of the compressor element 2 to be taken into
account. It should be noted, however, that the higher the safety offset or margin

selected, the lower an efficiency of the compressor device 1 will be.

14
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When passing through the first electronic thermostat 10, the oil will flow
through the oil filters 14, thereby removing all dirt and other contaminating

particles from the oil.

Until such time as the temperature at the outlet 5 is lower than the
condensation temperature, the first electronic thermostat 10 will remain closed,

that is, will not send the oil to the energy recovery system 11.

The oil will then be injected via the oil injection line 16 into the compressor
element 2 and/or the motor 3, and together with the compressed gas will
subsequently enter the oil separator 6. The separated oil will be sent from there

to the oil reservoir 8.

The compressor unit 1 will generate heat during operation, causing the

temperature at the outlet 5 to rise.

At a certain point in time, it will become higher than the condensation

temperature.

At this time, the temperature of the oil will be higher than the first switching
temperature, which will cause the first electronic thermostat 10 to open and

send the oil into the energy recovery system 11.

The oil will be cooled by the energy recovery system 11, wherein the extracted
heat is further utilized expediently, for example, for heating domestic water or

heating applications.

The oil then reaches the second thermostat 15. The second switching
temperature of this second thermostat 15 is determined, for example, based
on a worst-case condition where condensation may occur, wherein an
assumed worst-case condensation temperature is the second switching

temperature.

15



WO 2024/062309 PCT/1B2023/058609

10

15

20

25

30

This worst-case condensation temperature is determined relative to an

operating pressure of the compressor device 1 and an ambient temperature.

If the oil has cooled sufficiently, the oil temperature will be lower than the

second switching temperature.

The oil will then be sent by the second thermostat 15 directly back into the first
electronic thermostat 10, where the oil will flow through the oil filters 14 before

entering the oil injection line 16.

Thus, the oil will not pass via the oil cooler 12.

If it should occur that the temperature of the oil has not dropped sufficiently,
because the energy recovery system 11 cannot cool sufficiently or is not

operating at all, the second thermostat 15 will open.

The oil is now sent via the oil cooler 12 and will be further cooled and then sent

back into the second thermostat 15 and the first electronic thermostat 10.

A cooling capacity of the oil cooler 12 can be controlled based on a desired

value for the temperature of the oil.

In this case, the oil cooler 12 is a cooling air-oil cooler, wherein a cooling air
flow is generated for cooling the oil cooler 12 and wherein the cooling capacity
is controlled by adjusting a speed of the adjustable fan 13 with which the oil

cooler 12 is provided.

After passing through the oil filters 14 of the first electronic thermostat 10, the

cooled oil is sent into the oil injection line 16 as before.

From there, the oil is sent to the compressor element 2 to be injected.

16
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The injected oil, after passing through the compressor element 2 and/or the
motor 3, will, together with the compressed gas, reach the oil separator 6, and

from there be sent to the oil reservoir 8.

Although, in the example described above, the second thermostat 15 is a
mechanical thermostat, the second thermostat 15 is not precluded from being

an electronic thermostat.

The second switching temperature can in this case be controlled based on the
first switching temperature, the condensation temperature of the compressed
gas or a combination of two or more of the aforementioned and/or other

parameters based on which the first switching temperature can be selected.

In the example illustrated in figure 1, two thermostats 10, 15 are illustrated.
According to the invention, it is possible that only the first electronic thermostat
10 is present and that there is no second thermostat 15.

In this case, the energy recovery system 11 and the oil cooler 12 will be
arranged in series in the oil line 9, and the oil line 9 will extend from the oil

cooler 12 to the first electronic thermostat 10.

In such a case, preferably the fan 13 of the oil cooler 12 is controllable, i.e.,

the speed or rotational speed can be controlled.

If the oil cooler 12 is a cooling water-oil cooler, preferably the flow rate and/or

temperature of the cooling water may be controlled.
Control of the fan 13 may be based on the temperature of the oil, the cooling

capacity of the energy recovery system 11, the first switching temperature

and/or the condensation temperature of the compressed gas. This control

17
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based on the aforementioned second switching temperature.

When a fan 13 with a controllable speed is used, it may also cool an aftercooler

18 of the oil-injected compressor device 1 for the compressed gas.

Such an aftercooler 18 is arranged downstream of the oil separator 6 and is

illustrated by dotted lines in figure 1.

The fan 13 must then cool this aftercooler 18 and will thus be controlled in this
case to provide sufficient aftercooling of the compressed gas, but by using the

cooling device 7 it will be possible to still control the oil temperature as well.

The present invention is by no means limited to the embodiments described
as examples and illustrated in the figures, but a cooling device for cooling oil
and an oil-injected compressor device provided with such a cooling device
according to the invention can be implemented in a variety of shapes and sizes

without going beyond the scope of the invention.

18
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Claims.

1. A cooling device for cooling oil, characterized in that the cooling device
(7) comprises an oil reservoir (8) having an oil line (9) fluidly connected thereto,
wherein the following are included successively in the oil line (9):

- a first electronic thermostat (10) having a first switching temperature;

- an energy recovery system (11);

- an oil cooler (12);

wherein the oil line (9) runs from the oil cooler (12) back to the first
electronic thermostat (10) and then to an oil injection line (16),

wherein the first electronic thermostat (10) is configured to send by
switching, based on a difference between the first switching temperature and
a temperature of the oil, the oil from the oil reservoir (8) either into the energy
recovery system (11) and into the oil cooler (12) or directly into the oil injection
line (16).

2. The cooling device according to claim 1, characterized in that the olil

cooler (12) is a cooling air-oil cooler.

3. The cooling device according to claim 2, characterized in that the oil
cooler (12) is provided with a controllable fan (13) for generating a cooling air

flow for cooling the oil cooler (12).

4, The cooling device according to any one of the preceding claims,
characterized in that the first electronic thermostat (10) is provided with one or

more oil filters (14) for filtering the oil.

5. The cooling device according to any one of the preceding claims,
characterized in that downstream of the energy recovery system (11) and
upstream of the oil cooler (12), a second thermostat (15) having a second

switching temperature is included in the oil line (9), wherein the oil line (9) flows

19
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from the oil cooler (12) back into the second thermostat (15), then into the first
electronic thermostat (10) and finally leads into the oil injection line (16),
wherein the second thermostat (15) is configured, by switching based on a
difference between the second switching temperature and the temperature of
the oil, to send the oil from the energy recovery system (11) either into the oil

cooler (12) or directly back into the first electronic thermostat (10).

6. The cooling device according to claim 5, characterized in that the

second thermostat (15) is an electronic thermostat.

7. The cooling device according to claim 5 or 6, characterized in that the
first switching temperature is equal to or higher than the second switching

temperature.

8. An oil-injected compressor device for compressing a gas, characterized
in that it is provided with a cooling device (7) for cooling oil according to any
one of the preceding claims, wherein the compressor device (1) is provided
with an oil-injected compressor element (2) having an oil separator (6) for
separating injected oil, wherein the oil separator (6) is fluidly connected to the
oil reservoir (8) in order to discharge the separated oil to the oil reservoir (8),
and wherein the oil injection line (16) leads back to the compressor element

(2) in order to inject oil into the compressor element (2).

9. The oil-injected compressor device according to claim 8, characterized
in that the first switching temperature is higher than a value for the
aforementioned temperature of the oil, wherein the compressed gas at an
outlet (5) of the oil-injected compressor element (2) is at its condensation

temperature.

10.  The oil-injected compressor device according to claim 9, characterized
in that the first switching temperature is equal to the aforementioned value plus

an adjustable positive safety margin.

20
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11. A method for controlling a cooling device according to any one of the
preceding claims 1 to 7, characterized in that:

- when the aforementioned temperature of the oil is higher than the first
switching temperature, the first electronic thermostat (10) sends the oil from
the oil reservoir (8) into the energy recovery system (11); and

- when the aforementioned temperature of the oil is lower than or equal
to the first switching temperature, the first electronic thermostat (10) sends the

oil from the oil reservoir (8) directly to the oil injection line (16).

12. The method according to claim 11 for controlling a cooling device
according to any one of the preceding claims 5 to 7, characterized in that:

- when the aforementioned temperature of the oil is higher than the
second switching temperature, the second thermostat (15) sends the oil from
the energy recovery system (11) to the oil cooler (12); and

- when the aforementioned temperature of the oil is lower than or equal
to the second switching temperature, the second thermostat (15) sends the oil
from the energy recovery system (11) directly back to the first electronic
thermostat (10).

13. The method according to claim 12, characterized in that the first
switching temperature is selected so as to be equal to or higher than the

second switching temperature.

14.  The method according to any one of the preceding claims 11 to 13,
characterized in that the cooling device (7) is provided with an oil-injected
compressor device (1) according to any one of the preceding claims 8 to 10,
wherein the first switching temperature is selected so as to be higher than a
value for the aforementioned temperature of the oil, wherein the compressed
gas at an outlet (5) of the oil-injected compressor element (2) is at its

condensation temperature.
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15. The method according to claim 14, characterized in that the first
switching temperature is selected so as to be equal to the aforementioned

value plus an initial adjustable positive safety margin.

16. The method according to claim 14 or 15, characterized in that the
aforementioned condensation temperature is determined based on

- an operating pressure of the compressed gas at the outlet (5) of the
oil-injected compressor element (2);

- an ambient temperature in an environment of the compressor device
(1); and

- an assumed worst-case relative humidity value for the compressed

gas of 100% or a measured value for a relative humidity of the gas.

17.  The method according to any one of the preceding claims 14 to 16,
characterized in that the aforementioned temperature of the oil is measured in
the oil separator (6) or the aforementioned temperature of the oil is determined
based on a temperature of the compressed gas measured at the outlet (5) of

the compressor element (2) or in the oil separator (6).

18.  The method according to any one of the preceding claims 11 to 16,
characterized in that the aforementioned temperature of the oil is measured in

the oil reservoir (8).

19.  The method according to any one of the preceding claims 11 to 16,
characterized in that the aforementioned temperature of the oil is measured in
the oil injection line (16) or determined based on a temperature of the oil

measured in the oil injection line (16).
20. The method according to any one of the preceding claims 11 to 19,

characterized in that a cooling capacity of the oil cooler (12) is controlled based

on a desired value for the aforementioned temperature of the oil.
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21.  The method according to claim 20, characterized in that the oil cooler
(12) is a cooling air-oil cooler, wherein a cooling air flow is generated in order
to cool the oil cooler (12) and the cooling capacity is controlled by adjusting a
rotational speed of a controllable fan (13) with which the oil cooler (12) is

5 provided.
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