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Description

[0001] Plant for the external force-feed lubrication of
refrigerating compressors.

[0002] The present plant relates to a new lubrication
system in the refrigerating reciprocating compressors
that facilitates the implementation of refrigeration units
with compressors in parallel. The present invention re-
lates to a refrigeration unit comprising a plurality of com-
pressors and a lubrication plant according to claim 1 and
a lubrication process according to claim 10. In current
prior art the lubrication of the reciprocating compressor
is considered as an event occurring inside it, both wheth-
er it has the pump or whether it occurs by mixing or grav-
ity.

[0003] Because of such limit when multiple compres-
sors are placed in parallel in order to achieve a higher
capacity the designer has to take proper precautions so
that oil can return within the crankcase of each compres-
sor.

[0004] A medium-size compressor (30 hp) has internal
oil contents of about 3/7 Kg, and a large part thereof is
mixed with the refrigerant gas and is entrained within the
circuit due to the following reasons:

* impact between the crankshaft and the connecting
rods on the crankcase surface;

» effect of the entrainment occurring through the elec-
tric motor and the suction side;

* increase in the volume during the off-cycle of the
compressor where gas remains captured within the
oil of the crankcase with percentages reaching
30..40%.

[0005] More complicated problems occur when using
several compressors in parallel or operating as inverter
(variable speed) or operating at different pressures
(Booster).

[0006] Information about other lubrication systems for
reciprocating compressors relates to the inner circuit of
the compressor both whether it has a force-feed lubrica-
tion (internal pump) and whether it occurs by splashing
or gravity.

[0007] The article "Quando il liquido entra in un com-
pressore" by Andrea Verondini, published in the issue of
June 2015 of the specialist magazine ZeroSottoZero
pages 50-56 and available on-line at the website
www.zerosottozero.it, accurately describes the draw-
backs related to problems both about the migration of
the refrigerant fluid in the lubrication oil sump (tank) of
the compressors and the subsequent mixing of said fluid
with the oil and about the migration of the lubrication oil
into the compression chambers of the compressor and
about the penetration of oil into the refrigerant fluid circuit
and in the condenser and evaporator. The article high-
lights the importance of the drawbacks caused by such
phenomena and the fact that currently there are no tech-
nical expedients able to at least efficaciously limit these
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problems, except for a possible sizing of the plants that
however is more related to contingent and personal ex-
periences of people skilled in the art and do not guarantee
a constant, repeatable and transferable effect. US 3,
719,057 A1discloses arefrigeration unitand a lubrication
process according to the preamble of claim 1 and claim
10, respectively. The aim of the invention is to provide a
lubrication plant for one or more reciprocating compres-
sors for compressing gases or other fluids in refrigeration
units comprising a plurality of compressors for the refrig-
erant fluid that, by means of relatively simple arrange-
ments, is able to overcome the drawbacks described
above of known multi-compressor refrigerating circuits.
[0008] The invention solves said drawback by a lubri-
cation plant for refrigeration units comprising multiple re-
ciprocating compressors, for compressing a refrigerant
fluid, comprising the characteristics of claim 1.

[0009] The system according to the present invention
is based on the use of a centralized hydraulic pump al-
lowing compressors to be force-feed lubricated which
therefore will not have the oil reserve in their crankcase
anymore and that will operate in semi-dry

condition.

[0010] Such innovation allows refrigerating efficiency
of the plant to improve regardless of the refrigerant fluid
employed and at the same time it guarantees a perfect
lubrication in any operating conditions of the compres-
SOrs.

[0011] By means of the characteristics of the present
invention the oil amount mixing with the refrigerant fluid
is reduced and the components intended to control the
lubrication are considerably reduced while improving the
mechanical performance of the compressor upon start-
ing.

[0012] The use of an external lubrication circuit, ac-
cording to the present invention, allows compressors
without crankcases or internal reserves and oil pump to
be used, overcoming the following drawbacks that have
to be always faced by each manufacturer:

1. Mixing and migration of oil with gas;

2. Use of mechanical or electric devices for checking
oil level of the crankcase in each compressor;

3. Use of differential pressure switches for controlling
the pressure mounted on each individual compres-
sor;

4. Use of the crankcase heater on each compressor
to reduce mixing of gas with oil;

5. Liquid hammers upon starting due to gas mixed
with oil in the crankcase;

6. Considerable size of the oil separator on the dis-
charge line;

7. Start of compressors with a time delay of the lu-
brication pressure since the pump takes motion from
the compressor itself.

[0013] In addition to overcome the drawbacks of the
known system, the invention leads also to advantages
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that are:

1. Increase in the refrigerating efficiency by 10% due
to the reduced amount of oil mixing with the refrig-
erant gas and it reduces the thermal transfer on the
pipes of the evaporator;

2. Removal of the device controlling the oil level in
the crankcase of each compressor;

3. Removal of the oil differential pressure switch in
each compressor;

4. Removal of the oil pump in the compressor while
reducing electrical load (the internal pump bypasses
50% of the oil since it has to guarantee efficiency
even when there is considerable wear);

5. Reduced size of the oil separator (apparatus hav-
ing a considerable cost depending on the size);

6. Removal of pipes for the connection between the
compressors and the oil reserve;

7. Removal of pressure compensating valve on the
oil tank;

8. Reduced oil amount on the plant (the one con-
tained in the compressor crankcases);

9. Guaranteed and constant lubrication regardless
of the gas operating pressure, of the wear condition
of bushings, of the number of revolutions of the com-
pressor if driven as inverter;

10. Start with already present lubrication and with
constant pressure in any individual critical point, un-
like the internal pump system that starts the lubrica-
tion with a not negligible time delay that is one of the
reasons for seizure and wear of bushings.

[0014] The lubrication plant of the present invention is
intended to be used in a multi-compressor refrigeration
unit, comprising a plurality of reciprocating compressors
placed in parallel.

[0015] According to a further aspects of the present
invention, there are provided means for adjusting the flow
rate of the pump in a way corresponding to the require-
ment of lubrication oil.

[0016] These meansare means controlling the electric
motor driving the hydraulic pump that modify the rotation
parameters of the electric motor by changing the flow
rate of the pump depending on measurement values of
the lubrication oil pressure in the centralized lubrication
circuit.

[0017] According to one embodiment there is provided
a nominal threshold value of the pressure that is equal
to a pressure value corresponding to a lubrication oil
pressure in the lubrication circuit higher than 1 to 5, pref-
erably about 3 bar with respect to the inner pressure in
the compressor crankcase.

[0018] This makes it possible that, should a compres-
sor have connecting rods more worn, the pressure will
remain always constant while the flow rate will change
to compensate for the wear problem.

[0019] The invention also relates to a process for the
lubrication of a plurality of compressors operating in a
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refrigeration unit in a reciprocating manner for compress-
ing/circulating a refrigerant fluid. Said process provides
the lubrication oil of compressors through an external
circuit feeding said oil.

[0020] The process provides to bring the oil to a given
feeding pressure in a feeding circuit and to feed said oil
in parallel to the individual compressors.

[0021] According to a further aspect of the invention
the process provides to monitor the oil temperature and
possibly to cool it to the operating temperature.

[0022] Still according to an aspect the process pro-
vides to monitor the oil temperature and to generate an
alarm or to stop the compressors if the detected temper-
ature exceeds a predetermined maximum threshold val-
ue.

[0023] Still according to a further aspect of the inven-
tion the process provides to recover the oil possibly mi-
grated within the refrigerant fluid.

[0024] According to a further aspect of the invention,
the process provides to change the flow rate of the lubri-
cation oil within the circuit feeding said lubrication oil to
the compressors depending on the requirement of lubri-
cation oil.

[0025] One embodiment of the invention provides to
change the flow rate of the lubrication oil in the circuit
feeding said lubrication oil to the compressors depending
on the pressure of the oil in the circuit.

[0026] Particularly the flow rate of the oil is changed
such to keep a predetermined minimum pressure value
of the oil in the circuit which is equal to the pressure
presentinthe crankcases of the compressors plus a pres-
sure difference incremental to said pressure in the com-
pressor crankcases.

[0027] Further characteristics and advantageous im-
provements of the invention are the subject matter of the
sub claims.

[0028] The characteristics of the invention and the ad-
vantages deriving therefrom will be more clear from the
following description of a non limitative embodiment
shown in the annexed drawing wherein:

Figure 1 is a diagram of a multi-compressor refrig-
eration unit provided with a lubrication device ac-
cording to the present invention.

[0029] Withreference tofigure 1,inamulti-compressor
refrigeration unit there are provided three reciprocating
compressors denoted by 11.

[0030] The schematically shown refrigerating circuit
comprises a tank for the refrigerant gas denoted by 13,
a condenser 12 and an evaporator 16. The refrigerant
gas flows between the condenser 12 and the evaporator
16 by the compressors 11, whose suction side is con-
nected to a suction manifold 15 provided downstream of
the evaporator (with reference to the fluid flowing direc-
tion). The discharge of the compressors 11 is connected
to a discharge manifold 17 through which the com-
pressed refrigerantgas is caused to pass into a separator
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6 and therefore it is conveyed through the tank 13 and a
dehydrator filter to the evaporator 16, from which it is
again taken in the suction manifold 15 connected to the
compressors 11, thus completing the refrigerating circuit.
[0031] In parallel with the refrigerating circuit there is
provided a circuit feeding the lubrication oil to the indi-
vidual compressors 11 carried out according to the
present invention.

[0032] Said lubrication circuit comprises an oil-hydrau-
lic positive-displacement pump 8 in common to all the
compressors and it is connected to the compressors
through a lubrication circuit.

[0033] The pump 8 takes the oil from a reserve oil tank
5 and it feeds it to the compressors in parallel, an oil
feeding valve 2 being provided for each compressor. Be-
tween the pump 8 and the feeding valves 2 the circuit is
provided with an oil cooling radiator 9 and with an oil
temperature adjusting thermostat.

[0034] Foreach compressor there is provided a safety
pressure cut out 10 measuring the pressure of the oil
circuit, and it stops the operation of the compressor or of
the whole plant in case of malfunction.

[0035] The oil fed to the compressors 11 is recovered
by a manifold 1 recovering the oil from the crankcases,
and it goes back in the reserve tank 5.

[0036] The oil reserve tank 5 is also connected to the
oil separator 6, from which it receives the oil taken from
the refrigerating circuit. The oil separator 6 is inserted
into the refrigerating circuit and it separates oil from the
refrigerant gas.

[0037] A branch for the balance of circuit oil pressure
is provided from the oil reserve tank 5 to the crankcase
of each compressor 11, and it performs an adjustment
of the pressure, necessary since the gas pressure in the
crankcase of the compressor is variable. In order to keep
a constant lubrication pressure therefore it is necessary
also for the suction of the pump to be at the same pres-
sure.

[0038] Downstream of the radiator 9 there is provided
adifferential pressure switch 19 for the oil, thatis a switch
that does not allow the compressor to be started if the
lubrication pressure does not exceed a predetermined
threshold.

[0039] Downstream of the radiator there is further pro-
vided a pressure adjusting bypass valve 4, which carries
out pressure throttling, that is it adjusts the discharge
pressure of the pump 8. The pump may easily reach even
high pressures, while the plant needs a constant pres-
sure on all the crank mechanisms and lubricatable points.

Circuit diagram
[0040]
1 Manifold recovering oil from the crankcase
2 solenoid valves feeding oil to the compressor

3 alarm indicator for minimum oil level
4 pressure adjusting by-pass valve
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5 oil reserve tank

6 oil separator

7 oil pressure balance

8 oil pump

9 oil cooling radiator

10 safety pressure cut out

11 reciprocating compressors

12 condenser

13 gas tank

14 dehydrator filter

15 gas suction manifold

16 evaporator

17 discharge manifold

18 oil temperature adjustment thermostat
19 oil differential pressure switch

20 thermostat for adjustment of minimum oil temper-
ature

Claims

1. Refrigeration unit comprising a plurality of compres-
sors (11) and a lubrication plant, the plurality of com-
pressors operating for compressing/circulating a re-
frigerant fluid such as a refrigerant gas,
characterized in that
itcomprises an external lubrication circuit,acommon
oil-hydraulic positive-displacement pump (8) con-
nected to said compressors (11) by said external lu-
brication circuit, said pump being composed of an
operating unit separated and external to the com-
pressors (11), and the compressors being free from
oil reserve, that is with dry crankcase.

2. Refrigeration unit according to claim 1, wherein the
compressors (11) of said unit are placed in parallel.

3. Refrigeration unit according to one or more of the
preceding claims, wherein said compressors (11)
work in a semi-dry condition.

4. Refrigeration unit according to one or more of the
preceding claims, wherein said pump (8) is inserted
in said lubrication circuit comprising an oil reserve
tank (5), means (4, 7, 10, 19) measuring and adjust-
ing the oil pressure, means (9, 18, 20) measuring
and adjusting the oil temperature and means meas-
uring the oil level (3) in the tank (5).

5. Refrigeration unit according to claim 4, wherein the
lubrication circuit comprises an oil cooling radiator

9).

6. Refrigeration unit according to one or more of the
preceding claims, wherein said pump (8) feeds lu-
brication oil with a constant operating pressure to
each compressor (11) upon the start thereof there
being provided a differential pressure switch (19) for
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the oil pressure that denies/permits the compressors
(11) to switch on if the lubrication oil pressure does
not exceed a predetermined minimum pressure
threshold.

Refrigeration unit according to one or more of the
preceding claims, wherein the lubrication circuit
comprises a branch for the balance of the oil pres-
sure that is provided from the oil reserve tank (5) to
the crankcase of each compressor (11), for compen-
sating the pressure of the lubrication oil with the pres-
sure of the refrigerant fluid in the compressor crank-
case.

Refrigeration unit according to one or more of the
preceding claims, comprising means for adjusting
the flow rate of the pump (8) in a way corresponding
to the requirement of lubrication oil, particularly by a
variable delivery pump feeding the lubrication oil.

Refrigeration unit according to claim 8, wherein said
means are a unit controlling the electric motor driving
the hydraulic pump (8) that change the rotation pa-
rameters of the electric motor by changing the flow
rate of the pump as a function of measurement val-
ues of the lubrication oil pressure in the centralized
lubrication circuit measured by a pressure sensor
and that provide said measurement value to said mo-
tor control unit.

Lubrication process for a refrigeration unit compris-
ing a plurality of compressors and lubrication plant,
characterised in that the plurality of compressors
operate in a refrigeration unit in a reciprocating man-
ner for compressing/circulating a refrigerant fluid,
wherein said process provides to feed the lubrication
oil of the compressors (11) through a lubrication cir-
cuit feeding said oil that is independent and external
to said compressors, while the compressors (11) are
free from lubrication oil reserve.

Process according to claim 10, characterized in
that the process provides to monitor the oil temper-
ature and to possibly cool it to the operating temper-
ature and to possibly generate an alarm or to stop
the compressors (11) in case the detected temper-
ature exceeds a predetermined maximum threshold
value.

Process according to claim 10 or 11, characterized
in thatit provides to recover the oil possibly migrated
into the refrigerant fluid.

Process according to one or more of the preceding
claims 10to 12, whereinitis provided to compensate
the lubrication oil pressure fed to the compressors
with the pressure of the refrigerant fluid present in
the compressor crankcases.
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14.

15.

Process according to one or more of the claims 10
to 13, characterized in that it provides to change
the flow rate of the lubrication oil in the circuit feeding
said lubrication oil to the compressors (11) depend-
ing on the requirement of lubrication oil.

Process according to claim 14, characterized in
that it provides to change the flow rate of the lubri-
cation oil in the circuit feeding said lubrication oil to
the compressors depending on the oil pressure in
the circuit.

Patentanspriiche

1.

Kuhleinheit mit einer Mehrzahl von Verdichtern (11)
und mit einer Schmieranlage, wobei die Mehrzahl
von Kompressoren zum Verdichten/Umwalzen ei-
nes Kaltemittelfluids, wie eines Kaltemittelgases,
dient, dadurch gekennzeichnet, dass sie einen ex-
ternen Schmierkreislauf, eine gemeinsame &lhyd-
raulische Verdrangerpumpe (8), die mit den Kom-
pressoren (11) durch den externen Schmierkreislauf
verbunden ist, umfasst, wobei die Pumpe aus einer
Betriebseinheit zusammengesetzt ist, die getrennt
und extern zu den Kompressoren (11) angeordnet
ist und wobei die Kompressoren keinen Olvorrat ha-
ben, d.h. mit trockenem Kurbelgehduse versehen
sind.

Kihleinheit nach Anspruch 1, wobei die Kompres-
soren (11) der Einheit parallel angeordnet sind.

Kihleinheit nach einem oder mehreren der vorher-
gehenden Anspriiche, wobei die Kompressoren (11)
in einem halbtrockenen Zustand arbeiten.

Kuhleinheit nach einem oder mehreren der vorher-
gehenden Anspriiche, wobei die Pumpe (8) in den
Schmierkreislauf mit einem Olvorratstank (5) einge-
setzt ist, Mitteln (4, 7, 10, 19) zum Messen und Ein-
stellen des Oldrucks, Mitteln (9, 18, 20) zum Messen
und Einstellen der Oltemperatur und Mitteln zum
Messen des Olstands (3) in dem Tank (5).

Kihleinheit nach Anspruch 4, wobei der Schmier-
kreislauf einen Olkiihlradiator (9) umfasst.

Kuhleinheit nach einem oder mehreren der vorher-
gehenden Anspriiche, wobei die Pumpe (8) jedem
Kompressor (11) bei dessen Start Schmierdl mit ei-
nem konstanten Betriebsdruck zuflihrt, wobei ein
Differenzdruckschalter (19) fiir den Oldruck vorge-
sehen ist, der ein Einschalten der Kompressoren
(11)gestattet/verweigert, wenn der Schmieréldruck
eine vorgegebene Mindestdruckschwelle nicht Giber-
schreitet.
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Kuhleinheit nach einem oder mehreren der vorher-
gehenden Anspriiche, wobei der Schmierkreislauf
einen Abzweig fiir das Gleichgewicht des Oldrucks
aufweist, der aus dem Olvorratstank (5) zum Kurbel-
gehause eines jeden Kompressors (11) bereitge-
stellt wird, um den Druck des Schmierols mit dem
Druck des Kaltemittelfluids im Kompressorkurbelge-
hause auszugleichen.

Kuhleinheit nach einem oder mehreren der vorher-
gehenden Anspriiche mit Mitteln zur Einstellung der
Durchflussmenge der Pumpe (8) entsprechend dem
Schmierdlbedarf, insbesondere durch eine das
Schmierdl zuflihrende variable Férderpumpe.

Kihleinheit nach Anspruch 8, wobei die Mittel eine
Einheit sind, die den Elektromotor steuert, der die
Hydraulikpumpe antreibt (8), die die Rotationspara-
meter des Elektromotors durch Anderung der Fluss-
rate der Pumpe in Abhangigkeit von Messwerten des
Schmieréldrucks in dem zentralen Schmierkreislauf,
gemessen durch einen Drucksensor, andert und die-
sen Messwert an die Motorsteuereinheit liefert.

Schmierverfahren fir eine Kihleinheit einer Mehr-
zahl von Verdichtern und Schmieranlage, dadurch
gekennzeichnet, dass die Mehrzahl von Kompres-
soren in einer Kihleinheit zum Verdichten/Umwal-
zen eines Kaltemittelfluids hin- und hergehend ar-
beiten, wobei das Verfahren dafiir sorgt, dass das
Schmierél der Kompressoren (11) durch einen das
Ol zufiihrenden Schmierkreislauf, der unabhangig
und extern zu den Kompressoren ist, wahrend die
Kompressoren (11) frei von Schmierdlreserve sind.

Verfahren nach Anspruch 10, dadurch gekenn-
zeichnet, dass das Verfahren zur Uberwachung der
Oltemperatur und gegebenenfalls zu seiner Abkiih-
lung auf die Betriebstemperatur und gegebenenfalls
zum Erzeugen eines Alarms oder zum Stoppen der
Kompressoren zu stoppen, wenn die erfasste Tem-
peratur einen vorgegebenen maximalen Schwellen-
wert Uberschreitet.

Verfahren nach Anspruch 10 oder 11, dadurch ge-
kennzeichnet, dass es vorgesehen ist, das mdgli-
cherweise in das Kéltemittelfluid migrierte Ol zuriick-
zugewinnen.

Verfahren nach einem oder mehreren der vorherge-
henden Anspriiche 10 bis 12, wobei es zur Kompen-
sation des den Verdichtern zugefiihrten Schmierdl-
drucks mit dem Druck des in den Verdichterkurbel-
gehdausen vorhandenen Kaltemittelfluids vorgese-
hen ist.

Verfahren nach einem oder mehreren der Anspri-
che 10 bis 13, dadurch gekennzeichnet, dass es
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15.

vorgesehen ist, die Flussrate des Schmierdls in dem
Kreislauf, der das Schmier6l zu den Kompressoren
(11) férdert, je nach Schmierdlbedarf zu andern.

Verfahren nach Anspruch 14, dadurch gekenn-
zeichnet, dass es vorgesehen ist, die Fliessge-
schwindigkeit des Schmierdls in dem Kreislauf, der
das Schmierdl den Verdichtern in Abhangigkeit vom
Oldruck im Kreislauf zufiihrt, zu verandern.

Revendications

Unité frigorifique comprenant une pluralité de com-
presseurs (11) et un systeme de lubrification, la plu-
ralité de compresseurs opérant pour la compres-
sion/circulation d’unfluide frigorigéne comme un gaz
réfrigérant,

caractérisée en ce qu’il comprend un circuit de lu-
brification extérieur,

une pompe volumétrique oléohydraulique commune
(8) relié auxdits compresseurs (11) par ledit circuit
de lubrification extérieure, ladite pompe étant com-
posée d’une unité de manoeuvre séparée et exté-
rieure aux compresseurs (11) et les compresseurs
n’ayant pas de réserve d’huile, c’est-a-dire a carter
sec.

Unité frigorifique selon la revendication 1, dans la-
quelle les compresseurs (11) de ladite unité sont
agences paralléles les uns aux autres.

Unité frigorifique selon I'une ou plusieurs des reven-
dications précédentes, dans laquelle lesdits com-
presseurs (11) travaillent en semi-humide.

Unité frigorifique selon I'une ou plusieurs des reven-
dications précédentes, dans laquelle ladite pompe
(8) estinsérée dans ledit circuit de lubrification com-
prenant un réservoir de réserve d’huile (5), des
moyens (4, 7, 10, 19) de mesure et régulation de la
pressionde I'huile,des moyens (9, 18, 20) de mesure
et régulation de la température de I'huile, et des
moyens de mesure du niveau de I'huile (3) dans le
réservoir (5).

Unité frigorifique selon la revendication 4, dans la-
quelle le circuit de lubrification comprend un radia-
teur (9) de refroidissement de I'huile.

Unité frigorifique selon I'une ou plusieurs des reven-
dications précédentes, dans laquelle ladite pompe
(8) alimente I'huile de lubrification a une pression de
travail constante a chaque compresseur (11) dés le
départ de celui-ci, un pressostat différentiel (19)
étant prévu pour la pression de [l'huile, empé-
chant/permettant I'allumage des compresseurs (11)
si la pression de I'huile de lubrification ne dépasse
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pas un seuil de pression minimale prédéterminé.

Unité frigorifique selon I'une ou plusieurs des reven-
dications précédentes, dans laquelle le circuit de lu-
brification comprend une branche d’équilibrage de
pression pour I'huile alimenté du réservoir de réserve
d’huile (5) au carter de chaque compresseur (11),
pour la compensation de la pression de I'huile de
lubrification avec la pression du fluide frigorigene
dans le carter du compresseur.

Unité frigorifique selon I'une ou plusieurs des reven-
dications précédentes, comprenant des moyens de
régulation du débit de la pompe (8) en réponse aux
nécessités de I'huile de lubrification, notamment au
moyen d’'une pompe d’alimentation de I'huile de lu-
brification a débit variable.

Unité frigorifique selon la revendication 8, dans la-
quelle lesdits moyens sont une unité de commande
du moteur électrique d’actionnement de la pompe
hydraulique (8), qui change les parametres de rota-
tion du moteur électrique en changeant le débit de
la pompe en fonction des valeurs de mesure de la
pression de I'huile de lubrification dans le circuit de
lubrification centralisé, mesurées par un capteur de
pression et qui fournissent ladite valeur de mesure
a ladite unité de commande du moteur.

Procédé de lubrification pour une unité frigorifique
comprenant une pluralité de compresseurs et un
systeme de lubrification, caractérisée en ce que
la pluralité de compresseurs fonctionnent dans une
unité frigorifique avec un mouvement alternatif pour
la compression/circulation d'un fluide frigorigéne, le-
dit procédé comportant I'alimentation de I'huile de
lubrification aux compresseurs (11) a travers un cir-
cuit de lubrification alimentant ladite huile, qui est
indépendant et extérieur auxdits compresseurs, les
compresseurs (11) n’ayant pas de réserve d’huile
de lubrification.

Procédé selon la revendication 10, caractérisé en
ce que le procédé comporte le monitorage de la tem-
pérature de I'huile et s’il y a lieu le refroidissement
de celle-ci jusqu’a la température de service et le
déclenchement éventuel d’'un alarme ou l'arrét des
compresseurs (11) au cas ou la température détec-
tée dépasse une valeur de seuil maximal prédéter-
minée.

Procédé selon la revendication 10 ou 11, caracté-
risé en ce qu’il comporte la récupération de I'huile
éventuellement migrée dans le fluide frigorigene.

Procédé selon I'une ou plusieurs des revendications
précédentes 10 a 12, comportant la compensation
de la pression de I'huile de lubrification alimentée
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aux compresseurs avec la pression du fluide frigo-
rigéne présent dans les carters des compresseurs.

Procédé selon I'une ou plusieurs des revendications
10213, caractérisé en ce qu’il comporte la variation
du débit de I'huile de lubrification dans le circuit ali-
mentant ladite huile de lubrification aux compres-
seurs (11) en réponse aux nécessités de I'huile de
lubrification.

Procédé selon la revendication 14, caractérisé en
ce qu’il comporte la variation du débit de I'huile de
lubrification dans le circuit alimentant ladite huile de
lubrification aux compresseurs en réponse a la pres-
sion de I'huile dans le circuit.
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