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(57) ABSTRACT 

In order to improve a refrigerant compressor for refrigerat 
ing systems comprising at least one cylinder unit, which has 
a cylinder housing and a piston which can move in an 
oscillating manner in the cylinder housing, a cylinder head, 
with an inlet chamber, ?owed through by an inlet ?ow of the 
at least one cylinder unit, and with an outlet chamber, passed 
through by an outlet ?ow of the at least one cylinder unit, 
and a switching valve for interrupting the inlet ?ow in such 
a way that it can be operated in any desired part-load range, 
it is proposed that a control for activating the switching 
valve is provided, which control, for operating the refriger 
ant compressor in a lower part-load range, operates the 
switching valve in successive switching intervals, respec 
tively comprising an opening interval and a closing interval 
of the switching valve, which are shorter than a shortest time 
period after which a temperature of an evaporator in the 
operating refrigerating system has risen by approximately 
10% during an interruption of the inlet ?ow. 
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Fig. 1 
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Fig. 5 
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REFRIGERANT COMPRESSOR 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATIONS 

[0001] This patent application claims the bene?t of Ger 
man Application No. 10 2005 016 433.1, ?led Apr. 5, 2005, 
the teachings and disclosure of Which are hereby incorpo 
rated in its entirety by reference thereto. 

BACKGROUND OF THE INVENTION 

[0002] The invention relates to a refrigerant compressor 
for refrigerating systems comprising at least one cylinder 
unit, Which has a cylinder housing and a piston Which can 
move in an oscillating manner in the cylinder housing, a 
cylinder head, With an inlet chamber, ?oWed through by an 
inlet How of the at least one cylinder unit, and With an outlet 
chamber, passed through by an outlet How of the at least one 
cylinder unit, and also a sWitching valve for interrupting the 
inlet How. 

[0003] Refrigerant compressors of this type are knoWn 
from the prior art; With these, the sWitching valve provides 
the possibility of permanently switching off or permanently 
sWitching on one or more cylinder units. 

[0004] With this solution, controlling the mass throughput 
is possible just on the basis of the ratio of the sWept volume 
of the sWitched-olf cylinder units and the sWept volume of 
the operating cylinder units. 

[0005] It is therefore an object of the invention to improve 
a refrigerant compressor of the generic type in such a Way 
that it can be operated in any desired part-load ranges. 

SUMMARY OF THE INVENTION 

[0006] This object is achieved in the case of a refrigerant 
compressor of the type described at the beginning by pro 
viding a control for activating the sWitching valve Which, for 
operating the refrigerant compressor in a loWer part-load 
range, operates the sWitching valve in successive sWitching 
intervals, respectively comprising an opening interval and a 
closing interval of the sWitching valve, Which are shorter 
than a shortest time period after Which a temperature of an 
evaporator in the operating refrigerating system has risen by 
approximately 10% during an interruption of the inlet How. 

[0007] The advantage of the solution according to the 
invention can be seen in that it opens up the possibility of 
operating in particular a reciprocating piston compressor in 
a loWer part-load range With any desired part load, since the 
mass How to be compressed can be set steplessly and as 
desired by the ratio of the opening intervals and the closing 
intervals Within each sWitching interval. 

[0008] In this case, time periods that are adequately short 
are chosen for the sWitching intervals, so that, on account of 
the inertia of the reaction of the refrigerating system accord 
ing to the invention to the sWitching intervals, only insub 
stantial temperature ?uctuations that do not impair precise 
regulation of the temperature occur in the evaporator of the 
refrigerating systems. 

[0009] As an alternative to the solution described above, a 
further exemplary embodiment of a refrigerant compressor 
of the type described at the beginning provides a control for 
activating the sWitching valve Which, for operating the 
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refrigerant compressor in a loWer part-load range, operates 
the sWitching valve in successive sWitching intervals, 
respectively comprising an opening interval and a closing 
interval of the sWitching valve, Which are shorter than 
approximately 10 seconds. 

[0010] Limiting the duration of the sWitching intervals in 
such a manner likeWise creates the possibility in a Way 
according to the invention of operating the refrigerant com 
pressor in a loWer part-load range With a part load that can 
be set as desired, Without pressure ?uctuations Which impair 
the quality of the regulation of the refrigerating system 
occurring in said system. 

[0011] It is even more advantageous in this respect if the 
sWitching intervals are shorter than approximately 2 sec 
onds. 

[0012] To be able to operate the sWitching valves effec 
tively, it is preferably provided that the sWitching intervals 
are longer than approximately 0.02 seconds. 

[0013] It is even more advantageous if the sWitching 
intervals are longer than 0.05 seconds and particularly 
advantageous if the sWitching intervals are longer than 0.1 
seconds. 

[0014] It is particularly advantageous for sWitching the 
sWitching valve if the sWitching intervals correspond to a 
sWitching frequency Which is less than an inherent or natural 
frequency of the sWitching valve. 

[0015] It is even better if the sWitching intervals corre 
spond to a sWitching frequency Which is less than an 
inherent or natural frequency of the sWitching valve by a 
factor of 5. 

[0016] In principle, With the control according to the 
invention it Would be conceivable in the loWer part-load 
range for example to switch off some of the cylinder units 
and operate only some of the cylinder units in the sWitching 
intervals. 

[0017] HoWever, a particularly suitable solution provides 
that, in the loWer part-load range, the control operates all the 
cylinder units of the refrigerant compressor in the sWitching 
intervals. 

[0018] Furthermore, it is conceivable also in the upper 
part-load range to switch off only some of the cylinder units 
and operate other cylinder units in the sWitching intervals. 

[0019] It is particularly advantageous, hoWever, if the 
control operates all the cylinder units in the sWitching 
intervals in the entire part-load range. 

[0020] With regard to the time duration of the sWitching 
intervals, a Wide variety of solution possibilities are con 
ceivable. For instance, a variant that is particularly advan 
tageous for reasons of simplicity provides that the control 
operates With sWitching intervals that are of a constant time. 

[0021] Another advantageous solution provides that the 
control varies the sWitching intervals on the basis of a 
rotational drive speed of the refrigerant compressor. 

[0022] With regard to the form of the sWitching valve, so 
far no further details have been provided. 

[0023] So it Would be conceivable to form the sWitching 
valve in such a Way that it acts on the inlet ?oW directly, for 
example under magnetic control. 
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[0024] For reasons of the required high valve forces, 
however, it has proven to be advantageous if the switching 
valve is a servo valve. 

[0025] In particular, it is advantageous in this respect if the 
servo valve comprises a valve body Which can be actuated 
by a pressure associated With the pressure in the outlet 
chamber. 

[0026] In order to ensure that the valve body does not 
automatically assume the end position brought about by the 
pressure in the outlet chamber, it is preferably provided that 
the valve body is acted upon by an elastic force accumulator 
acting counter to the effect of the pressure on the valve body. 

[0027] With regard to the actuation of the valve body by 
the pressure in the outlet chamber, a Wide variety of struc 
tural solutions are conceivable. For example, solutions With 
membranes acted upon by the pressure in the outlet chamber 
or the like Would be conceivable. 

[0028] A particularly suitable solution provides that the 
valve body is coupled to a sWitching piston Which can be 
acted upon by a pressure associated With the pressure in the 
outlet chamber and is guided in a sWitching cylinder hous 
ing, and Which then actuates the valve body. 

[0029] With regard to acting upon the sWitching piston, it 
has proven to be advantageous if the sWitching piston and 
the sWitching cylinder housing enclose a sWitching cylinder 
chamber and if the pressure in the sWitching cylinder 
chamber is controllable. 

[0030] Furthermore, it is favorable for structural reasons if 
the valve body and the sWitching piston form a unit Which 
is guided in the sWitching cylinder housing. 

[0031] Furthermore, it is advantageous in the case of a 
servo valve of this type if it comprises a control valve Which 
can be activated by the control. 

[0032] A control valve of this type is formed for example 
as a rapidly responding, electrically activatable solenoid 
valve or similarly constructed valve. 

[0033] For operating the servo valve, it is provided in the 
case of an advantageous exemplary embodiment that the 
control valve opens or closes a connecting channel betWeen 
the control cylinder chamber and the outlet chamber, so that, 
in a simple manner, there is the possibility of acting upon the 
sWitching piston With medium under the pressure in the 
outlet chamber. 

[0034] In the case of a servo valve of this type, to achieve 
an inherent frequency that is as high as possible, and 
consequently a short sWitching time, it is preferably pro 
vided that the inherent frequency of the unit comprising the 
sWitching piston, valve body and elastic force accumulator 
corresponds at least to the inherent frequency of the sWitch 
ing valve. 

[0035] A high inherent frequency of this type of the 
sWitching valve can be achieved in particular if the sWitch 
ing piston is produced from a lightWeight structural material. 

[0036] A lightWeight structural material of this type may 
be, for example, a lightWeight metal or else a plastics 
material, for example also a ?ber-reinforced plastics mate 
rial. 
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[0037] A further advantageous form of the sWitching pis 
ton provides that it is formed as a holloW body, so that a high 
inherent frequency of the unit comprising the sWitching 
piston, valve body and elastic force accumulator can also be 
achieved in this Way. 

[0038] Further features and advantages of the invention 
are the subject of the description Which folloWs and the 
representation of some exemplary embodiments in the draW 
ing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0039] FIG. 1 shoWs a diagrammatic representation of a 
refrigerating system according to the invention; 

[0040] FIG. 2 shoWs a cross-section along line 2-2 
through a refrigerant compressor of the refrigerating system 
according to the invention; 

[0041] FIG. 3 shoWs a section through a sWitching valve 
integrated into a cylinder head in the open position of a valve 
body of the sWitching valve; 

[0042] FIG. 4 shoWs a section similar to FIG. 3 in a 
closed position of the valve body of the sWitching valve; 

[0043] FIG. 5 shoWs a diagrammatic representation of a 
sWitching interval comprising an opening interval and a 
closing interval; 

[0044] FIG. 6 shoWs a diagrammatic representation of a 
behavior of the temperature of the evaporator in the refrig 
erating system When the compression of refrigerant is inter 
rupted; 

[0045] FIG. 7 shoWs a section similar to FIG. 3 through 
a second exemplary embodiment of a refrigerant compressor 
according to the invention and 

[0046] FIG. 8 shoWs a section similar to FIG. 4 through 
the second exemplary embodiment of a refrigerant compres 
sor according to the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0047] An exemplary embodiment of a refrigerating sys 
tem according to the invention, designated as a Whole by 10, 
comprises a refrigerant compressor 12, from the high 
pressure connection 14 of Which a line 16 leads to a 
condenser, designated as a Whole by 18, in Which the 
compressed refrigerant is condensed by removal of heat. 

[0048] From the condenser 18, liquid refrigerant ?oWs in 
a line 20 to a collector 22, in Which the liquid refrigerant 
collects and from Which the latter then ?oWs via a line 28 to 
an expansion valve 30 for an evaporator 32. 

[0049] After ?oWing through the evaporator 32, the 
evaporated refrigerant ?oWs via a line 34 to a loW-pressure 
connection 36 of the refrigerant compressor 12. 

[0050] As represented in FIG. 2, the refrigerant compres 
sor 12 according to the invention is formed as a reciprocat 
ing piston compressor and comprises a compressor housing 
40, in Which tWo banks of cylinders 42a and 42b, disposed 
in relation to each other in a V- shaped manner, are provided, 
each of Which comprises at least one, in particular tWo or 
more, cylinder units 44. 
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[0051] Each of the cylinder units 44 is formed by a 
cylinder housing 46, in Which a piston 48 can be moved in 
an oscillating manner by the piston 48 being able to be 
driven by a connecting rod 50, Which for its part is mounted 
on an eccentric 52 of an eccentric shaft 54, Which is driven 
for example by an electric motor 55. 

[0052] The cylinder housing 46 of each of the cylinder 
units 44 is closed olf by a valve plate 56, on Which a cylinder 
head 58 is disposed. 

[0053] In this case, the valve plate 56 preferably covers 
not only one cylinder housing 46 of a bank of cylinders 42, 
but all the cylinder housings 46 of the respective bank of 
cylinders 42, and in the same Way the cylinder head 58 
likeWise reaches over all the cylinder housings 46 of the 
respective bank of cylinders 42. 

[0054] The compressor housing 40 also comprises an inlet 
channel 60, Which is in connection With the loW-pressure 
connection 36 and is, for example, integrated in the com 
pressor housing 40. 

[0055] As shoWn enlarged in FIG. 3, a sWitching valve, 
Which is designated as a Whole by 70 and serves the purpose 
of interrupting an inlet How 74 of refrigerant passing from 
the inlet channel 60 through the valve plate 56 into the 
respective cylinder head 58, to be precise into an inlet 
chamber 72 of the same, is associated With each bank of 
cylinders 42. 

[0056] If the switching valve 70 is open, the inlet How 74 
has the possibility of entering via an inlet opening 76, 
provided in the valve plate 56, and an inlet valve 78, 
provided on the valve plate 56, into a cylinder chamber 80, 
delimited by the respective piston 48 and the respective 
cylinder housing 46 as Well as the valve plate 56, in order to 
be compressed in said chamber by the oscillating movement 
of the piston 48, so that an outlet How 86 leaves the cylinder 
chamber 80 via an outlet opening 82 and an outlet valve 84 
and enters into an outlet chamber 88 of the cylinder head 58. 

[0057] The sWitching valve 70 is formed as a servo valve 
Which is integrated in the cylinder head 58 and has a valve 
body 90, With Which an in?oW opening 92, provided in the 
valve plate 56, of the inlet chamber 72 can be closed. 

[0058] The valve body 90 is also disposed on a sWitching 
piston 94, Which is guided in a sWitching cylinder housing 
96, so that the sWitching piston 94 can be moved in the 
direction of the valve plate 56 by pressure prevailing in a 
sWitching cylinder chamber 98, to close the in?oW opening 
92 in said valve plate. 

[0059] A sWitching cylinder unit 100, Which is formed by 
the sWitching cylinder housing 96, the sWitching piston 94 
and the sWitching cylinder chamber 98 and is integrated in 
the cylinder head 58, is in this case controllable by means of 
a control valve 110, Which comprises an electromagnetically 
movable control piston 112, With Which a control valve seat 
114 can be closed, the control piston 112 and the control 
valve seat 114 being provided for the purpose of interrupting 
or clearing a connection betWeen a pressure channel 116, 
leading to the outlet chamber 88, and a pressure feed channel 
118, leading to the sWitching cylinder chamber 98, for the 
sWitching cylinder 100. 

[0060] If the connection betWeen the high-pressure chan 
nel 116 and the pressure feed channel 118 is cleared, the 
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sWitching cylinder chamber 98 is under the high pressure 
prevailing in the outlet chamber 88 and, consequently, the 
sWitching piston 94 moves in the direction of the valve plate 
56 and presses the valve body 90 against the latter, in order 
to close the in?oW opening 92 in the valve plate 56. 

[0061] In this case, the force acting on the sWitching piston 
94 as a result of the high pressure in the sWitching cylinder 
chamber 98 opposes the force of an elastic force accumu 
lator 120, Which on the one hand is supported on the 
sWitching cylinder housing 96 and on the other hand acts on 
the sWitching piston 94 in such a Way that the latter moves 
aWay from the valve plate 56, and consequently moves the 
valve body 90 into a position clearing the in?oW opening 92. 

[0062] In particular, the sWitching piston 94 is provided 
With a pressure relieving channel 122, Which leads from an 
opening facing the sWitching cylinder chamber 98 to an 
outlet opening 124, Which is represented in FIG. 4 and, in 
the position of the valve body 90 and of the sWitching piston 
94 that closes the in?oW opening 92, opens out into the inlet 
chamber 72. The pressure relieving channel 124 has the 
effect in this case that, When there is an interruption of the 
connection betWeen the high-pressure channel 116 and the 
pressure feed channel 118, the pressure in the sWitching 
cylinder chamber 98 rapidly collapses, and consequently the 
sWitching piston 94 together With the valve body 90 move 
under the action of the elastic force accumulator 120 into a 
position clearing the in?oW opening 92, represented in FIG. 
3. 

[0063] The sWitching valve 70 can be activated by a 
control 130, represented in FIG. 1, in such a Way that it 
closes and opens the sWitching valve 70 in continuously 
successive sWitching intervals SI, each of the sWitching 
intervals SI having an opening interval 0, in Which the valve 
body 90 in its clearing position alloWs the inlet How 74 to 
pass through the in?oW opening 92, and a closing interval S, 
in Which the valve body 90, as represented in FIG. 4, in its 
closing position blocks the ?oWing of the inlet How 74 
through the in?oW opening 92. 

[0064] Within the duration of the respective sWitching 
interval SI, the time period of the opening interval 0 and of 
the closing interval S can then be set variably in relation to 
each other in all part-load ranges, so that either the opening 
interval 0 is greater than the closing interval or vice versa. 

[0065] In the extreme case, the opening interval 0 may 
extend substantially over the entire duration of the sWitching 
interval SI, While the closing interval S becomes as small as 
desired, or, conversely, the closing interval S may extend 
substantially over the entire duration of the sWitching inter 
val SI, so that the opening interval 0 is as small as desired. 

[0066] Since, in the refrigerating system 10 according to 
the invention, evaporation of liquid refrigerant generally 
takes place constantly via the expansion valve 30, an inter 
ruption of the compression of refrigerant by the refrigerant 
compressor 12 leads to a rise of the temperature T in the 
evaporator 32. 

[0067] HoWever, the system is provided With a reaction 
inertia, so that, When there is an interruption of the suction 
removal of refrigerant from the evaporator 32, the tempera 
ture T of the evaporator 32 does not rise immediately but 
instead, as represented in FIG. 6, requires a time period Z 
to rise by a value D. 
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[0068] As long as the value D lies around values less than 
10% of an initial temperature TA of the evaporator, these 
?uctuations are irrelevant to the function of the refrigerating 
system according to the invention. 

[0069] For this reason, the sWitching interval SI is chosen 
such that it is shorter than the time period Z that elapses 
before the temperature T of the evaporator 32 has risen from 
a temperature T A of the evaporator 32 by a value D of 
approximately 10%, even better approximately 5%, When 
there is a sudden interruption in the suction removal of 
refrigerant from the evaporator 32 and the feeding of 
medium under high pressure takes place at the high-pressure 
connection 14. 

[0070] This ensures that the opening intervals O and the 
closing intervals S Within the respective sWitching interval 
SI have no signi?cant effect on the function of the refrig 
erating system and merely lead to slight temperature ?uc 
tuations of the evaporator 32 of the refrigerating system 
according to the invention. 

[0071] The time periods of the sWitching intervals SI 
usually lie around time periods Which are shorter than 
approximately 10 seconds, even better shorter than approxi 
mately 2 seconds. 

[0072] On the other hand, in order to ensure adequate 
opening intervals O, the sWitching intervals are longer than 
approximately 0.02 seconds, even better longer than 0.05 
seconds and preferably longer than 0.1 seconds. 

[0073] A preferred operating range provides sWitching 
intervals SI of a duration that lies betWeen 0.1 and 10 
seconds. 

[0074] To ensure such shorter time intervals SI, it is 
preferably provided that the sWitching pistons 94 together 
With the valve bodies 90 and the elastic force accumulators 
120 altogether have an inherent frequency Which is higher 
than the frequency corresponding to the maximum sWitching 
intervals SI, so that the sWitching pistons 94 are capable of 
realiZing the opening intervals O and the closing intervals S 
substantially Without delay Within the sWitching intervals SI. 

[0075] The inherent frequencies of the systems compris 
ing the sWitching piston 94, valve body 90 and elastic force 
accumulator 120 are preferably higher than the frequencies 
corresponding to the sWitching intervals SI by a factor of at 
least 5 or even better at least 10. 

[0076] To realiZe this, it is suitably provided that the 
sWitching pistons 94 are made of a lightWeight structural 
material, for example lightWeight metal or plastics material, 
in order that small masses have to be moved. 

[0077] In the case of a second exemplary embodiment of 
a refrigerant compressor according to the invention, repre 
sented in FIGS. 7 and 8, the sWitching pistons 94' are 
formed as holloW bodies, in order to achieve a mass that is 
as small as possible, and consequently an inherent frequency 
that is as high as possible. 

[0078] The solution according to the invention provides, 
for example, a sWitching valve 70 of this type for each bank 
of cylinders, so that there is the possibility of correspond 
ingly switching off the inlet ?oW for all the cylinder units 44 
of a bank of cylinders 42. 
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[0079] HoWever, it is also conceivable to dispose a sWitch 
ing valve 70 of this type in such a Way that it controls the 
inlet How 74 to all the cylinder units 44 of the entire 
refrigerant compressor. 

[0080] In the case of an advantageous solution, at least in 
a loWer part-load range, that is to say in a range betWeen 
approximately 1% and approximately 30% of the maximum 
mass How, the control 130 controls all the cylinder units 44 
With the same sWitching intervals. 

[0081] HoWever, even in higher part-load ranges, for 
example in an upper part-load range betWeen approximately 
30% and 100% of the maximum mass How, it is advanta 
geous to operate all the cylinder units 44 With the same 
sWitching intervals in order to avoid balancing problems of 
the reciprocating piston compressor that occur if cylinder 
units 44 are completely sWitched off. 

[0082] The control 130 is then capable When the refriger 
ant compressor 12 is operated in the full-load range of 
activating the sWitching valve 70 in such a Way that the 
valve body 90 is constantly in the position clearing the 
in?oW opening 92, so that the inlet How 74 can How to all 
the cylinder units 44 of the respective bank of cylinders 42. 

[0083] In this case, the maximum mass How of refrigerant 
is compressed to high pressure H. 

[0084] There is also the possibility of activating the 
sWitching valve 70 in a Zero-load range in such a Way that 
the valve body 90 is constantly in its position closing the 
in?oW opening 92. In this case, substantially no mass How 
of refrigerant is compressed. Only the mass ?oW ?oWing 
through the pressure channel 116 and the pressure of the 
channel 118 and also the pressure relieving channel 122 is 
compressed. 
[0085] In the part-load range, the control 130 is capable of 
continuously setting any desired part load, to be precise in 
such a Way that the time period of the opening interval O and 
the time period of the closing interval S, Which add together 
to give the time period of the sWitching interval SI, are set 
variably in the desired ratio. 

[0086] In this case, the sWitching interval SI may be equal 
in all part-load ranges. 

[0087] HoWever, it is also conceivable to vary the sWitch 
ing interval SI either proportionally or in individual steps 
dependent on the rotational speed of the eccentric shaft 54, 
and consequently of the electric motor 55. 

[0088] For example, the variation of the sWitching interval 
SI takes place in such a Way that, at loW rotational speed of 
the electric motor, the sWitching intervals SI are long and at 
high rotational speed of the electric motor the sWitching 
intervals are shorter. 

[0089] The advantage of the solution according to the 
invention can be seen in that, in the case of the reciprocating 
piston compressor, the poWer consumption is proportional to 
the mass throughput, and consequently, When there is a 
reduction in the mass throughput through successive open 
ing intervals O and closing intervals S in the part-load range, 
there is the possibility of also reducing the poWer consump 
tion of the reciprocating piston compressor. 

[0090] Furthermore, the solution according to the inven 
tion provides the possibility of controlling the mass through 
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put to implement the starting process of the refrigerant 
compressor 12 in such a Way as to minimize the risks of 
boiling-out refrigerant. 

1. Refrigerant compressor for refrigerating systems com 
prising 

at least one cylinder unit, Which has a cylinder housing 
and a piston Which can move in an oscillating manner 
in the cylinder housing, a cylinder head, With an inlet 
chamber, ?oWed through by an inlet How of the at least 
one cylinder unit, and With an outlet chamber, passed 
through by an outlet How of the at least one cylinder 
unit, and a sWitching valve for interrupting the inlet 
How, 

a control for activating the sWitching valve, Which con 
trol, for operating the refrigerant compressor in a loWer 
part-load range, operates the sWitching valve in suc 
cessive sWitching intervals, respectively comprising an 
opening interval and a closing interval of the sWitching 
valve, Which are shorter than a shortest time period 
after Which a temperature of an evaporator in the 
operating refrigerating system has risen by approxi 
mately 10% during an interruption of the inlet How. 

2. Refrigerant compressor for refrigerating systems com 
prising 

at least one cylinder unit, Which has a cylinder housing 
and a piston Which can move in an oscillating manner 
in the cylinder housing, a cylinder head, With an inlet 
chamber, ?oWed through by an inlet How of the at least 
one cylinder unit, and With an outlet chamber, passed 
through by an outlet How of the at least one cylinder 
unit, and a sWitching valve for interrupting the inlet 
How, 

a control for activating the sWitching valve, Which con 
trol, for operating the refrigerant compressor in a loWer 
part-load range, operates the sWitching valve in suc 
cessive sWitching intervals Which are shorter than 
approximately 10 seconds. 

3. Refrigerant compressor according to claim 2, Wherein 
the sWitching intervals are shorter than approximately 2 
seconds. 

4. Refrigerant compressor according to claim 1, Wherein 
the sWitching intervals are longer than approximately 0.02 
seconds. 

5. Refrigerant compressor according to claim 4, Wherein 
the sWitching intervals are longer than approximately 0.05 
seconds. 

6. Refrigerant compressor according to claim 5, Wherein 
the sWitching intervals are longer than approximately 0.1 
seconds. 

7. Refrigerant compressor according to claim 1, Wherein 
the sWitching intervals correspond to a sWitching frequency 
Which is less than an inherent frequency of the sWitching 
valve. 

8. Refrigerant compressor according to claim 7, Wherein 
the sWitching intervals correspond to a sWitching frequency 
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Which is less than an inherent frequency of the sWitching 
valve by more than a factor of 5. 

9. Refrigerant compressor according to claim 1, Wherein 
in the loWer part-load range, the control operates all the 
cylinder units in the sWitching intervals. 

10. Refrigerant compressor according to claim 9, Wherein 
the control operates all the cylinder units in the sWitching 
intervals in the entire part-load range. 

11. Refrigerant compressor according to claim 1, Wherein 
the control operates With sWitching intervals that are of a 
constant time. 

12. Refrigerant compressor according to claim 1, Wherein 
the control varies the sWitching intervals on the basis of a 
rotational drive speed of the refrigerant compressor. 

13. Refrigerant compressor according to claim 1, Wherein 
the sWitching valve is a servo valve. 

14. Refrigerant compressor according to claim 13, 
Wherein the servo valve comprises a valve body Which can 
be actuated by a pressure associated With the pressure in the 
outlet chamber. 

15. Refrigerant compressor according to claim 14, 
Wherein the valve body is acted upon by an elastic force 
accumulator acting counter to the effect of the pressure on 
the valve body. 

16. Refrigerant compressor according to claim 14, 
Wherein the valve body is coupled to a sWitching piston 
Which can be acted upon by a pressure associated With the 
pressure in the outlet chamber and is guided in a sWitching 
cylinder housing. 

17. Refrigerant compressor according to claim 14, 
Wherein the sWitching piston and the sWitching cylinder 
housing enclose a sWitching cylinder chamber and in that the 
pressure in the sWitching cylinder chamber is controllable. 

18. Refrigerant compressor according to claim 14, 
Wherein the valve body and the sWitching piston form a unit 
Which is guided in the sWitching cylinder housing. 

19. Refrigerant compressor according to claim 13, 
Wherein the servo valve comprises a control valve Which can 
be activated by the control. 

20. Refrigerant compressor according to claim 19, 
Wherein the control valve opens or closes the connecting 
channel betWeen the sWitching cylinder chamber and the 
outlet chamber. 

21. Refrigerant compressor according to claim 15, 
Wherein the inherent frequency of the unit comprising the 
sWitching piston, valve body and elastic force accumulator 
corresponds at least to the inherent frequency of the sWitch 
ing valve. 

22. Refrigerant compressor according to claim 14, 
Wherein the sWitching piston is produced from a lightWeight 
structural material. 

23. Refrigerant compressor according to claim 14, 
Wherein the sWitching piston is formed as a holloW body. 


