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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a method for
controlling a vapour compression system having a liquid
separator arranged in the suction line. The method of the
invention ensures that the vapour compression system
is operated in an energy efficient manner, without risking
that liquid refrigerant reaches the compressor.

BACKGROUND OF THE INVENTION

[0002] In a vapour compression system, such as a re-
frigeration system, an air condition system, a heat pump,
etc., a fluid medium, such as refrigerant, is alternatingly
compressed by means of one or more compressors and
expanded by means of one or more expansion devices,
and heat exchange between the fluid medium and the
ambient takes place in one or more heat rejecting heat
exchangers, e.g. in the form of condensers or gas cool-
ers, and in one or more heat absorbing heat exchangers,
e.g. in the form of evaporators.

[0003] Whenrefrigerant passesthrough an evaporator
arranged in a vapour compression system, the refrigerant
is at least partly evaporated while heat exchange takes
place with the ambient or with a secondary fluid flow
across the evaporator, in such a manner that heat is ab-
sorbed by the refrigerant passing through the evaporator.
The heat transfer between the refrigerant and the ambi-
ent or the secondary fluid flow is most efficient along a
part of the evaporator which contains liquid refrigerant.
Accordingly, it is desirable to operate the vapour com-
pression system in such a manner that liquid refrigerant
is presentin as large a part of the evaporator as possible,
preferably along the entire evaporator.

[0004] However, if liquid refrigerant reaches the com-
pressor unit, there is a risk that the compressor(s) of the
compressor unit is/are damaged. In order to avoid this,
itis necessary to either operate the vapour compression
system in such a manner that liquid refrigerant is not al-
lowed to pass through the evaporator, or to ensure that
any liquid refrigerant which passes through the evapo-
rator is removed from the suction line, and is thereby
prevented from reaching the compressor unit. To this end
a liquid separating device is sometimes arranged in the
suction line.

[0005] EP 2 718 642 B1 discloses a multi-evaporator
refrigeration circuit comprising at least a compressor, a
condenser or gas cooler, a first throttling valve, a lig-
uid/vapour separator, a pressure limiting valve, a liquid
level sensing device, at least one evaporator and a suc-
tion receiver. In the refrigeration circuit at least one ejec-
tor comprising a suction port is included in parallel to the
first throttling valve. The refrigeration system is adapted
to drive cold liquid from the suction receiver to the suction
port of the ejector. A first control valve in the line from
the suction receiver to the suction port of the ejector can
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be opened, based on a maximum level signal generated
by the liquid level sensing device, whenever the level of
liquid refrigerant in the suction receiver is above a set
maximum level.

DESCRIPTION OF THE INVENTION

[0006] It is an object of embodiments of the invention
to provide a method for controlling a vapour compression
system in an energy efficient manner, without risking that
liquid refrigerant reaches the compressor unit.

[0007] The invention provides a method for controlling
a vapour compression system, the vapour compression
system comprising a compressor unit, a heat rejecting
heat exchanger, an ejector, a receiver, at least one ex-
pansion device and at least one evaporator arranged in
a refrigerant path, the vapour compression system fur-
ther comprising a liquid separating device arranged in a
suction line of the vapour compression system and a lig-
uid level sensor arranged in the liquid separating device,
the liquid separating device comprising a gaseous outlet
connected to the inlet of the compressor unit and a liquid
outlet connected to a secondary inlet of the ejector, the
method comprising the steps of:

- monitoring a liquid level in the liquid separating de-
vice by means of the liquid level sensor, and

- inthecasethattheliquidlevelin the liquid separating
device is above a predefined threshold level, adjust-
ing a control parameter of the vapour compression
system in order to increase a flow rate of refrigerant
from the liquid separating device to the secondary
inlet of the ejector and/or decrease a flow rate of
liquid refrigerant from the evaporator(s) to the liquid
separating device.

[0008] The method according to the invention is for
controlling a vapour compression system. In the present
context the term 'vapour compression system’ should be
interpreted to mean any system in which a flow of fluid
medium, such as refrigerant, circulates and is alternat-
ingly compressed and expanded, thereby providing ei-
ther refrigeration or heating of a volume. Thus, the vapour
compression system may be a refrigeration system, an
air condition system, a heat pump, etc.

[0009] The vapour compression system comprises a
compressor unit comprising one or more compressors,
a heat rejecting heat exchanger, an ejector, a receiver,
atleastone expansion device and atleast one evaporator
arranged in a refrigerant path. Each expansion device is
arranged to supply refrigerant to an evaporator. The heat
rejecting heat exchanger could, e.g., be in the form of a
condenser, in which refrigerant is at least partly con-
densed, or in the form of a gas cooler, in which refrigerant
is cooled, but remains in a gaseous or trans-critical state.
The expansion device(s) could, e.g., be in the form of
expansion valve(s).
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[0010] The vapour compression system further com-
prises a liquid separating device arranged in a suction
line of the vapour compression system, i.e. in a part of
the refrigerant path which interconnects the outlet(s) of
the evaporator(s) and the inlet of the compressor unit.
The liquid separating device comprises a gaseous outlet
connected to the inlet of the compressor unit and a liquid
outlet connected to a secondary inlet of the ejector. Thus,
the liquid separating device receives refrigerant from the
outlet(s) of the evaporator(s) and separates the received
refrigerantinto a liquid part and a gaseous part. The liquid
part of the refrigerant is supplied to the secondary inlet
of the ejector, and at least part of the gaseous part of the
refrigerant may be supplied to the inlet of the compressor
unit. It is not ruled out that some or all of the gaseous
part of the refrigerant may be supplied to the secondary
inlet of the ejector, along with the liquid part of the refrig-
erant. However, the liquid part of the refrigerant is not
supplied to the inlet of the compressor unit. Accordingly,
the liquid separating device ensures that any liquid re-
frigerant which leaves the evaporator(s) and enters the
suction line is prevented from reaching the compressor
unit.

[0011] A liquid level sensor is arranged in the liquid
separating device. Accordingly, the liquid level in the lig-
uid separating device can be measured by means of the
liquid level sensor.

[0012] Thus, according to the method of the invention,
the liquid levelin the liquid separating device is monitored
by means of the liquid level sensor. This provides a meas-
ure for the amount of liquid refrigerant which has been
accumulated in the liquid separating device, and may
further provide an indication regarding whether the liquid
levelis increasing, decreasing or remaining substantially
constant. In the case that the liquid level is increasing
and approaching the gaseous outlet of the liquid sepa-
rating device, then there is a risk that liquid refrigerant is
passed from the liquid separating device towards the inlet
ofthe compressor unit, via the gaseous outlet of the liquid
separating device. This should be avoided.

[0013] Accordingly, in the case that the liquid level in
the liquid separating device is above a predefined thresh-
old level, a control parameter of the vapour compression
system is adjusted in order to increase a flow rate of
refrigerant from the liquid separating device to the sec-
ondary inlet of the ejector and/or decrease a flow rate of
liquid refrigerant from the evaporator(s) to the liquid sep-
arating device.

[0014] Increasing the flow rate of refrigerant from the
liquid separating device to the secondary inlet of the ejec-
tor will cause more liquid refrigerant to be transferred
from the liquid separating device to the secondary inlet
ofthe ejector, thereby reducing the liquid level in the liquid
separating device.

[0015] Decreasing a flow rate of liquid refrigerant from
the evaporator(s) to the liquid separating device will
cause less liquid refrigerant to be transferred from the
evaporator(s) to the liquid separating device, and this
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may allow the current flow rate of refrigerant from the
liquid separating device to the secondary inlet of the ejec-
tor to remove enough liquid refrigerant from the liquid
separating device to reduce the liquid level in the liquid
separating device.

[0016] Thus, according to the invention, in the case
that it is detected that the liquid level in the liquid sepa-
rating device is above the predefined threshold level,
steps are taken in order to ensure that the net amount of
liquid refrigerant in the liquid separator is reduced, or at
least is prevented from increasing further. Thereby liquid
refrigerant s efficiently prevented from reaching the com-
pressor unit, while allowing liquid refrigerant to be present
along the entire length of the evaporator(s), thereby al-
lowing the vapour compression system to be operated
in an energy efficient manner.

[0017] The step of adjusting a control parameter of the
vapour compression system may comprise adjusting a
pressure and/or a temperature prevailing in the vapour
compression system. The pressure could be arefrigerant
pressure prevailing at a relevant position of the refriger-
ant path, such as inside the receiver, at the outlet of the
heat rejecting heat exchanger, in the suction line, or in
any other relevant part of the refrigerant path. Similarly,
the temperature could be a refrigerant temperature pre-
vailing at a relevant position of the refrigerant path, such
as at the outlet of the heat rejecting heat exchanger, in
the suction line, or in any other relevant part of the refrig-
erant path. Alternatively, the temperature could be an
ambient temperature or a temperature of a secondary
fluid flow across the heat rejecting heat exchanger.
[0018] Thus, the step of adjusting a control parameter
of the vapour compression system may comprise reduc-
ing a pressure prevailing inside the receiver. When the
pressure prevailing inside the receiver is reduced, the
pressure difference across the ejector, i.e. the pressure
difference between the refrigerant leaving the heat re-
jecting heat exchanger and entering the primary inlet of
the ejector and the refrigerant leaving the ejector and
entering the receiver, is increased. This increases the
capability of the ejector to drive the secondary refrigerant
flow in the ejector, i.e. the flow of refrigerant entering the
ejector via the secondary inlet. Thereby the flow rate of
refrigerant from the liquid separating device to the sec-
ondary inlet of the ejector is increased. Furthermore, re-
ducing the pressure prevailing inside the receiver also
reduces the pressure difference over which the ejector
must lift the secondary refrigerant flow in the ejector,
thereby even further improving the capability of the ejec-
tor to drive the secondary refrigerant flow.

[0019] The pressure prevailing inside the receiver
could, e.g., be decreased by increasing a compressor
capacity allocated for compressing refrigerant received
from the gaseous outlet of the receiver.

[0020] Alternatively or additionally, the step of adjust-
ing a control parameter of the vapour compression sys-
tem may comprise increasing a pressure of refrigerant
leaving the heat rejecting heat exchanger and entering
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the primary inlet of the ejector. Increasing the pressure
of refrigerant leaving the heat rejecting heat exchanger
will also increase the pressure difference across the ejec-
tor, resulting in an increase in the flow of refrigerant from
the liquid separating device to the secondary inlet of the
ejector, as described above.

[0021] The pressure of refrigerant leaving the heat re-
jecting heat exchanger could, e.g., be increased by de-
creasing an opening degree of the primary inlet of the
ejector. Alternatively or additionally, the pressure of re-
frigerant leaving the heat rejecting heat exchanger could
be increased by decreasing a secondary fluid flow across
the heat rejecting heat exchanger, e.g. by reducing a
speed of a fan driving a secondary air flow across the
heat rejecting heat exchanger or by adjusting a pump
driving a secondary liquid flow across the heat rejecting
heat exchanger.

[0022] Alternatively or additionally, the step of adjust-
ing a control parameter of the vapour compression sys-
tem may comprise decreasing a pressure prevailing in
the suction line of the vapour compression system. When
the pressure prevailing in the suction line is decreased,
the pressure of the refrigerant passing through the evap-
orator(s) is also decreased. Thereby the dew point if the
refrigerant is also decreased, causing a larger portion of
the refrigerant to evaporate while passing through the
evaporator(s). Accordingly, the amount of liquid refriger-
ant passing through the evaporator(s) is decreased.
[0023] Alternatively or additionally, the step of adjust-
ing a control parameter of the vapour compression sys-
tem may comprise increasing a temperature of refriger-
ant leaving the heat rejecting heat exchanger and enter-
ing the primary inlet of the ejector. When the temperature
of refrigerant leaving the heat rejecting heat exchanger
is increased, the gas-to-liquid ratio of the refrigerant at
the outlet of the ejector is increased. This increases the
total flow rate of refrigerant in a refrigerant loop including
the compressor unit, the heat rejecting heat exchanger,
the ejector, the receiver and a bypass valve arranged
between the gaseous outlet of the receiver and the inlet
of the compressor unit. This increases the flow rate of
refrigerant through the ejector, from the primary inlet to
the outlet, thereby improving the capability of the ejector
to drive the secondary refrigerant flow in the ejector, i.e.
the flow of refrigerant entering the ejector via the sec-
ondary inlet. Accordingly, the flow rate of refrigerant from
the liquid separating device to the secondary inlet of the
ejector is increased.

[0024] The temperature of refrigerant leaving the heat
rejecting heat exchanger could, e.g., be increased by de-
creasing a secondary fluid flow across the heat rejecting
heat exchanger, e.g. by reducing a speed of a fan driving
a secondary air flow across the heat rejecting heat ex-
changer or by adjusting a pump driving a secondary liquid
flow across the heat rejecting heat exchanger.

[0025] The step of adjusting a control parameter of the
vapour compression system may comprise preventing
at least some of the evaporator(s) from being operated
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in a flooded state. When at least some of the evapora-
tor(s) are prevented from being operated in a flooded
state, it must be expected that the total amount of liquid
refrigerant being supplied to the suction line, and thereby
to the liquid separating device, from the evaporator(s) is
reduced. This is in particular the case when the evapo-
rator(s) was/were previously operated in a flooded state.
For instance, all of the evaporators may be prevented
from being operated in a flooded state. In this case, liquid
refrigerant is no longer allowed to pass through any of
the evaporators, i.e. no liquid refrigerant enters the suc-
tion line and thereby the liquid separating device, and
the amount of liquid refrigerant in the liquid separating
device is not increased, regardless of the flow rate of
refrigerant from the liquid separating device to the sec-
ondary inlet of the ejector.

[0026] The evaporator(s) may, e.g., be prevented from
operating in aflooded state by increasing a setpoint value
or a lower limit for the superheat of refrigerant leaving
the evaporator(s), and subsequently controlling the re-
frigerant supply to the evaporator(s) in accordance with
the increased setpoint value or lower limit.

[0027] The superheat of refrigerant leaving an evapo-
rator is the temperature difference between the temper-
ature of refrigerant leaving the evaporator and the dew
point of the refrigerant leaving the evaporator. Thus, a
high superheat value indicates that all of the liquid refrig-
erantsupplied to the evaporator is evaporated well before
it reaches the outlet of the evaporator. As described
above, this results in a relatively poor heat transfer in the
evaporator. However, only gaseous refrigerant passes
through the evaporator. Similarly, zero superheat indi-
cates that liquid refrigerant is present along the entire
length of the evaporator, i.e. that the evaporator is oper-
ated in a flooded state. Thus, selecting a positive setpoint
for the superheat value will prevent the evaporator from
being operated in a flooded state.

[0028] Asanalternative, the evaporator(s) may be pre-
vented from being operatedin a flooded state by reducing
a maximum allowable opening degree of the expansion
device(s). This will limit the refrigerant supply to the evap-
orator(s), thereby reducing the amount of liquid refriger-
ant passing through the evaporator(s), entering the suc-
tion line and being supplied to the liquid separating de-
vice.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The invention will now be described with refer-
ence to the accompanying drawings in which

Fig. 1 is a diagrammatic view of a vapour compres-
sion system being controlled in accordance with a
method according to afirst embodiment of the inven-
tion,

Fig. 2 is a diagrammatic view of a vapour compres-
sion system being controlled in accordance with a
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method according to a second embodiment of the
invention, and

Fig. 3 is a diagrammatic view of a vapour compres-
sion system being controlled in accordance with a
method according to a third embodiment of the in-
vention.

DETAILED DESCRIPTION OF THE DRAWINGS

[0030] Fig. 1is a diagrammatic view of a vapour com-
pression system 1 being controlled in accordance with a
method according to a first embodiment of the invention.
The vapour compression system 1 comprises acompres-
sor unit 2 comprising a number of compressors 3, 4, three
of which are shown, a heat rejecting heat exchanger 5,
an ejector 6, a receiver 7, an expansion device 8, in the
form of an expansion valve, an evaporator 9, and a liquid
separating device 10, arranged in a refrigerant path.
[0031] Two of the shown compressors 3 are connected
to a gaseous outlet 11 of the liquid separating device 10.
Accordingly, gaseous refrigerant leaving the evaporator
9 can be supplied to these compressors 3, via the liquid
separating device 10. The third compressor 4 is connect-
ed to a gaseous outlet 12 of the receiver 7. Accordingly,
gaseous refrigerant can be supplied directly from the re-
ceiver 7 to this compressor 4.

[0032] Refrigerant flowing in the refrigerant path is
compressed by the compressors 3, 4 of the compressor
unit2. The compressed refrigerantis supplied to the heat
rejecting heat exchanger 5, where heat exchange takes
place in such a manner that heat is rejected from the
refrigerant.

[0033] The refrigerant leaving the heat rejecting heat
exchanger 5 is supplied to a primary inlet 13 of the ejector
6, before being supplied to the receiver 7. When passing
through the ejector 6 the refrigerant undergoes expan-
sion. Thereby the pressure of the refrigerant is reduced,
and the refrigerant being supplied to the receiver 7 is in
a mixed liquid and gaseous state.

[0034] Inthereceiver7 the refrigerantis separated into
a liquid part and a gaseous part. The liquid part of the
refrigerant is supplied to the evaporator 9, via a liquid
outlet 14 of the receiver 7 and the expansion device 8.
In the evaporator 9, the liquid part of the refrigerant is at
least partly evaporated, while heat exchange takes place
in such a manner that heatis absorbed by the refrigerant.
[0035] The evaporator 9 may be operated in a flooded
state, i.e. in such a manner that liquid refrigerant is
present along the entire length of the evaporator 9. Ac-
cordingly, some of the refrigerant passing through the
evaporator 9 and entering the suction line may be in a
liquid state.

[0036] The refrigerant leaving the evaporator 9 is re-
ceived in the liquid separating device 10, where the re-
frigerant is separated into a liquid part and a gaseous
part. The liquid part of the refrigerant is supplied to a
secondary inlet 15 of the ejector 6, via a liquid outlet 16
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of the liquid separating device 10. At least some of the
gaseous refrigerant may be supplied to the compressors
3 of the compressor unit 2 via the gaseous outlet 11 of
the liquid separating device 10. However, it is not ruled
out that at least some of the gaseous refrigerant is sup-
plied to the secondary inlet 15 of the ejector 6, via the
liquid outlet 16 of the liquid separating device 10.
[0037] Accordingly, the liquid separating device 10 en-
sures that any liquid refrigerant which passes through
the evaporator 9 is prevented from reaching the com-
pressors 3, 4 of the compressor unit2. Instead such liquid
refrigerant is supplied to the secondary inlet 15 of the
ejector 6.

[0038] The gaseous part of the refrigerant in the re-
ceiver 7 may be supplied to the compressor 4. Further-
more, some of the gaseous refrigerant in the receiver 7
may be supplied to compressors 3, via a bypass valve
17. Opening the bypass valve 17 increases the compres-
sor capacity being available for compressing refrigerant
received from the gaseous outlet 12 of the receiver 7.
[0039] Aliquid level sensor 18 is arranged in the liquid
separating device 10. Thereby the liquid level in the liquid
separating device 10 can be monitored by means of the
liquid level sensor 18.

[0040] Thus, according to the method of the invention,
a liquid level in the liquid separating device 10 is moni-
tored by means of the liquid level sensor 18, and the
monitored liquid level is compared to a predefined thresh-
old level.

[0041] When the liquid level in the liquid separating
device 10 is above the predefined threshold level, this is
an indication that the liquid level in the liquid separating
device 10 is approaching the gaseous outlet 11 of the
liquid separating device 10. This may eventually result
in liquid refrigerant flowing towards the compressor unit
2,viathe gaseous outlet 11 of the liquid separating device
10. This is undesirable, since it may cause damage to
the compressors 3, 4.

[0042] Therefore, in the case that the liquid level in the
liquid separating device 10 is above the predefined
threshold level, a control parameter of the vapour com-
pression system 1 is adjusted in order to increase a flow
rate of refrigerant from the liquid separating device 10 to
the secondary inlet 15 of the ejector 6 and/or decrease
a flow rate of liquid refrigerant from the evaporator 9 to
the liquid separating device 10. Thereby itis ensured that
the flow rate of refrigerant from the liquid separating de-
vice 10 to the secondary inlet 15 of the ejector 6 is suffi-
cient to remove the liquid refrigerant produced by the
evaporator 9, and accumulation of liquid refrigerant in
the liquid separating device 10 is avoided.

[0043] The flow rate of refrigerant from the liquid sep-
arating device 10 to the secondary inlet 15 of the ejector
6 could, e.g., beincreased by decreasing a pressure pre-
vailing inside the receiver 7, by increasing a pressure of
refrigerant leaving the heat rejecting heat exchanger 5
and entering the primary inlet 13 of the ejector 6, and/or
by increasing a temperature of refrigerant leaving the
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heat rejecting heat exchanger 5 and entering the primary
inlet 13 of the ejector 6. This has been described in detail
above.

[0044] The flow rate of liquid refrigerant from the evap-
orator 9 to the liquid separating device 10 could, e.g., be
decreased by preventing the evaporator 9 from operating
in a flooded state or by decreasing a pressure prevailing
in the suction line. This has been described in detail
above.

[0045] Fig. 2 is a diagrammatic view of a vapour com-
pression system 1 being controlled in accordance with a
method according to a second embodiment of the inven-
tion. The vapour compression system 1 of Fig. 2 is very
similar to the vapour compression system 1 of Fig. 1, and
it will therefore not be described in detail here.

[0046] In the vapour compression system 1 of Fig. 2,
only two compressors 3 are shown in the compressor
unit 2. Both of the compressors 3 are connected to the
gaseous outlet 11 of the liquid separating device 10. Ac-
cordingly, gaseous refrigerant from the receiver 7 can
only be supplied to the compressor unit 2 via the bypass
valve 17.

[0047] Fig. 3 is a diagrammatic view of a vapour com-
pression system 1 being controlled in accordance with a
method according to a third embodiment of the invention.
The vapour compression system 1 of Fig. 3 is very similar
to the vapour compression systems 1 of Figs. 1 and 2,
and it will therefore not be described in detail here.
[0048] Inthe compressor unit 2 of the vapour compres-
sion system 1 of Fig. 3, one compressor 3 is shown as
being connected to the gaseous outlet 11 of the liquid
separating device 10 and one compressor 4 is shown as
being connected to the gaseous outlet 12 of the receiver
7. A third compressor 19 is shown as being provided with
a three way valve 20 which allows the compressor 19 to
be selectively connected to the gaseous outlet 11 of the
liquid separating device 10 or to the gaseous outlet 12
of the receiver 7. Thereby some of the compressor ca-
pacity of the compressor unit 2 can be shifted between
‘main compressor capacity’, i.e. when the compressor
19 is connected to the gaseous outlet 11 of the liquid
separating device 10, and 'receiver compressor capaci-
ty’, i.e. when the compressor 19 is connected to the gas-
eous outlet 12 of the receiver 7. Thereby it is possible to
adjust the pressure prevailing inside the receiver 7, and
thereby the flow rate of refrigerant from the liquid sepa-
rating device 10 to the secondary inlet 15 of the ejector
6, by operating the three way valve 20, thereby increasing
or decreasing the amount of compressor capacity being
available for compressing refrigerant received from the
gaseous outlet 12 of the receiver 7.

[0049] Furthermore, the vapour compression system
1 of Fig. 3 comprises three expansion devices 8a, 8b, 8c
and three evaporators 9a, 9b, 9c, arranged fluidly in par-
allelinthe refrigerant path. Each ofthe expansion devices
8a, 8b, 8c is arranged to control a flow of refrigerant to
one of the evaporators 9a, 9b, 9c.
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Claims

1. A method for controlling a vapour compression sys-
tem (1), the vapour compression system (1) com-
prising a compressor unit (2), a heat rejecting heat
exchanger (5), an ejector (6), a receiver (7), at least
one expansion device (8) and atleast one evaporator
(9) arranged in a refrigerant path, the vapour com-
pression system (1) further comprising a liquid sep-
arating device (10) arranged in a suction line of the
vapour compression system (1) and a liquid level
sensor (18) arranged in the liquid separating device
(10), the liquid separating device (10) comprising a
gaseous outlet (11) connected to the inlet of the com-
pressor unit (2) and a liquid outlet (16) connected to
a secondary inlet (15) of the ejector (6), the method
comprising the step of:

- monitoring a liquid level in the liquid separating
device (10) by means of the liquid level sensor
(18),

characterized in that the method further comprises
the step of:

- in the case that the liquid level in the liquid
separating device (10) is above a predefined
threshold level, adjusting a control parameter of
the vapour compression system (1) in order to
decrease a flow rate of liquid refrigerant from
the evaporator(s) (9) to the liquid separating de-
vice (10) by, for at least some of the evapora-
tor(s) (9), selecting a positive setpoint for a su-
perheat value and/or reducing a maximum al-
lowable opening degree of the expansion de-
vice(s), thereby preventing said evaporator(s)
(9) from being operated in a flooded state.

2. A method according to claim 1, wherein the step of
adjusting a control parameter further comprises ad-
justing a control parameter of the vapour compres-
sion system (1) in order to increase a flow rate of
refrigerant from the liquid separating device (10) to
the secondary inlet (15) of the ejector (6).

3. A method according to claim 1 or 2, wherein the step
of adjusting a control parameter of the vapour com-
pression system (1) comprises adjusting a pressure
and/or a temperature prevailing in the vapour com-
pression system (1).

4. A method according to claim 3, wherein the step of
adjusting a control parameter of the vapour compres-
sion system (1) comprises reducing a pressure pre-
vailing inside the receiver (7).

5. A method according to claim 3 or 4, wherein the step
of adjusting a control parameter of the vapour com-
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pression system (1) comprises increasing a pres-
sure of refrigerant leaving the heat rejecting heat ex-
changer (5) and entering the primary inlet (13) of the
ejector (6).

A method according to any of claims 3-5, wherein
the step of adjusting a control parameter of the va-
pour compression system (1) comprises decreasing
a pressure prevailing in the suction line of the vapour
compression system (1).

A method according to any of claims 3-6, wherein
the step of adjusting a control parameter of the va-
pour compression system (1) comprises increasing
a temperature of refrigerant leaving the heat reject-
ing heat exchanger (5) and entering the primary inlet
(13) of the ejector (6).

Patentanspriiche

1.

Verfahren zum Steuern eines Dampfkompressions-
systems (1), wobei das Dampfkompressionssystem
(1) eine Kompressoreinheit (2), einen Warmeabga-
be-Warmetauscher (5), eine Ausstof3einrichtung (6),
eine Aufnahme (7), mindestens eine Expansionsvor-
richtung (8) und mindestens einen Verdampfer (9),
die in einem KuhImittelweg angeordnet sind, um-
fasst, wobei das Dampfkompressionssystem (1) fer-
ner eine Flussigkeitstrennvorrichtung (10), die in ei-
ner Ansaugleitung des Dampfkompressionssys-
tems (1) angeordnet ist, und einen Flissigkeitspe-
gelsensor (18), der in der Flissigkeitstrennvorrich-
tung (10) angeordnet ist, umfasst, wobei die Flis-
sigkeitstrennvorrichtung (10) einen Gasauslass
(11), der mit dem Einlass der Kompressoreinheit (2)
verbunden ist, und einen Flissigkeitsauslass (16),
der mit einem sekundaren Einlass (15) der
AusstoReinrichtung (6) verbunden ist, umfasst, wo-
bei das Verfahren den Schritt umfasst zum:

- Uberwachen eines Fliissigkeitspegels in der
Flussigkeitstrennvorrichtung (10) mittels des
Flussigkeitspegelsensors (18),

dadurch gekennzeichnet, dass das Verfahren fer-
ner den Schritt umfasst zum:

-im Falle, dass der Flissigkeitspegel in der Flis-
sigkeitstrennvorrichtung (10) iber einem vorde-
finierten Schwellenpegel liegt, Einstellen eines
Steuerparameters des Dampfkompressions-
systems (1), um eine Strémungsrate eines flis-
sigen Kuhlmittels von dem/n Verdampfer/n (9)
zu der Flissigkeitstrennvorrichtung (10) zu ver-
ringern, indem, fiir mindestens einige der Ver-
dampfer (9), ein positiver Sollwert fiir einen
Uberhitzungswert ausgewahlt wird und/oder ein
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maximal zulassiger Offnungsgrad der Expansi-
onsvorrichtung/en reduziert wird, wodurch ver-
hindert, wird, dass der/die Verdampfer (9) in ei-
nem gefluteten Zustand betrieben wird/werden.

Verfahren nach Anspruch 1, wobei der Schritt zum
Einstellen eines Steuerparameters ferner ein Ein-
stellen eines Steuerparameters des Dampfkom-
pressionssystems (1) umfasst, um eine Strdmungs-
rate eines Kihimittels von der Flussigkeitstrennvor-
richtung (10) zu dem sekundaren Einlass (15) der
AusstoReinrichtung (6) zu erhéhen.

Verfahren nach Anspruch 1 oder 2, wobei der Schritt
zum Einstellen eines Steuerparameters des Dampf-
kompressionssystems (1) ein Einstellen eines
Drucks und/oder einer Temperatur umfasst, der/die
in dem Dampfkompressionssystem (1) herrschen.

Verfahren nach Anspruch 3, wobei der Schritt zum
Einstellen eines Steuerparameters des Dampfkom-
pressionssystems (1) ein Reduzieren eines Drucks
umfasst, der im Inneren der Aufnahme (7) herrscht.

Verfahren nach Anspruch 3 oder 4, wobei der Schritt
zum Einstellen eines Steuerparameters des Dampf-
kompressionssystems (1) ein Erhdhen eines Drucks
eines Kihlmittels umfasst, das den Warmeabgabe-
Warmetauscher (5) verlasstund in den priméaren Ein-
lass (13) der AusstoRReinrichtung (6) eintritt.

Verfahren nach einem der Anspriiche 3-5, wobei der
Schritt zum Einstellen eines Steuerparameters des
Dampfkompressionssystems (1) ein Verringern ei-
nes Drucks umfasst, der in der Ansaugleitung des
Dampfkompressionssystems (1) herrscht.

Verfahren nach einem der Anspriiche 3-6, wobei der
Schritt zum Einstellen eines Steuerparameters des
Dampfkompressionssystems (1) ein Erhéhen einer
Temperatur eines Kihimittels umfasst, das den War-
meabgabe-Warmetauscher (5) verlasst und in den
primaren Einlass (13) der AusstoReinrichtung (6)
eintritt.

Revendications

Procédé de commande d’un systéme de compres-
sion de vapeur (1), le systtme de compression de
vapeur (1) comprenant une unité de compression
(2), un échangeur de chaleur rejetant la chaleur (5),
un éjecteur (6), un récepteur (7), au moins un dis-
positif d’expansion (8) et au moins un évaporateur
(9) disposé dans un passage réfrigérant, le systéeme
de compression de vapeur (1) comprenant en outre
un dispositif de séparation de liquide (10) disposé
dans une ligne de succion du systéme de compres-
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sion de vapeur (1) et un capteur de niveau de liquide
(18) disposé dans le dispositif de séparation de li-
quide (10), le dispositif de séparation de liquide (10)
comprenant une sortie de gaz (11) connectée a I'en-
trée de I'unité de compression (2) et une sortie de
liquide (16) connectée a une entrée secondaire (15)
de I'éjecteur (6), le procédé comprenant I'étape de :

- surveillance d’un niveau de liquide dans le dis-
positif de séparation de liquide (10) au moyen
du capteur de niveau de liquide (18),

caractérisé en ce que le procédé comprend en
outre I'étape de :

- dans le cas ou le niveau de liquide dans le
dispositif de séparation de liquide (10) est au-
dessus d’un niveau seuil prédéfini, le réglage
d'un parametre de commande du systeme de
compression de vapeur (1) afin de diminuer un
débit de réfrigérant liquide provenant de I'éva-
porateur ou des évaporateurs (9) vers le dispo-
sitif de séparation de liquide (10) en sélection-
nant, pour au moins certains des évaporateurs
(9), un point de réglage positif pour une valeur
de super-chaleur et/ou en réduisant un degré
d’ouverture admissible maximal du ou des dis-
positifs d’expansion, en empéchant ainsi ledit
ou lesdits évaporateurs (9) d’étre actionnés en
état inondé.

Procédé selon larevendication 1, danslequel I'étape
de réglage d’un parameétre de commande comprend
en outre le réglage d’un parameétre de commande
du systéme de compression de vapeur (1) afind’aug-
menter un débit de réfrigérant depuis le dispositif de
séparation de liquide (10) vers I'entrée secondaire
(15) de I'éjecteur (6).

Procédé selon la revendication 1 ou 2, dans lequel
I'étape de réglage d’'un paramétre de commande du
systéme de compression de vapeur (1) comprend le
réglage d’une pression et/ou d’'une température ré-
gnant dans le systéme de compression de vapeur

(1)

Procédé selon la revendication 3, danslequel I'étape
de réglage d’'un parametre de commande du systé-
me de compression de vapeur (1) comprend la ré-
duction d’une pression régnant a l'intérieur du récep-
teur (7).

Procédé selon la revendication 3 ou 4, dans lequel
I'étape de réglage d’'un paramétre de commande du
systéme de compression de vapeur (1) comprend
'augmentation d’une pression de réfrigérant quittant
I'échangeur de chaleur rejetant la chaleur (5) et en-
trant dans I'entrée primaire (13) de I'éjecteur (6).

10

15

20

25

30

35

40

45

50

55

6.

Procédé selon I'une quelconque des revendications
3 a5, dans lequel I'étape de réglage d’'un parameétre
de commande du systéme de compression de va-
peur (1) comprend la réduction d’'une pression ré-
gnant dans la ligne de succion du systéme de com-
pression de vapeur (1) .

Procédé selon I'une quelconque des revendications
3 a 6, dans lequel I'étape de réglage d’'un parameétre
de commande du systéme de compression de va-
peur (1) comprend I'augmentation d’'une températu-
re de réfrigérant quittant I'échangeur de chaleur re-
jetant la chaleur (5) et entrant dans I’'entrée primaire
(13) de I'éjecteur (6).
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