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REFRIGERANT COOLED OIL SYSTEM FOR A 
ROTARY scREw COMPRESSOR 

BACKGROUND OF THE INVENTION 

In a positive displacement rotary screw compressor 
of the type contemplated herein, the lubricating oil is 
normally provided at a positive pressure directly to the 
rotors of the compressor. The oil is then carried by the 
highv pressure gaseous refrigerant to an oil separator ' 
where the oil is separated from the gaseous refrigerant 
prior to admission of the gaseous refrigerant to the con 
denser. The separated oil is then pumped to an oil 
cooler where it is cooled by passing water in heat‘ 
exchange relation through the oil cooler. The use of 
water as a source of coolant is objectionable because 
the water becomes polluted. Also it has been long 
recognized that oil coolers must vbe completely sealed 
when using water in order to prevent contamination of 
the oil in the event of leaks in the oil cooler. This is par 
ticularly signi?cant in a screw type compressor wherein 
the lubricant is admitted directly into the gaseous 
refrigerant ?ow path in the compressor. If the lubricant 
is contaminated by the admission of water, it will also 
effect the compressor. 

SUMMARY OF THE ‘INVENTION 

The refrigeration system of the present invention is 
concerned primarily with the cooling of a positive dis 
placement rotary screw compressor. The refrigerant 
system generally includes an oil separator, condenser, 
high pressure receiver, expansion valve, and an 
evaporator. The lube oil is pumped from a sump con 
nected to the oil separator directly into the compressor. 
An oil cooler‘ is provided ' in the lubrication line 
between the pump ‘and the compressor to cool the 
lubricant prior to admission to the compressor. The 
lube oil in the oil cooler is cooled by pumping high 
pressure liquid refrigerant into the oil cooler. The 
liquid refrigerant evaporated in the oil cooler passes 
through the desuperheater coil in the oil separator and 
is then conducted directly back to the condenser. 
One of the ‘primary advantages of this system is that 

the high pressure liquid refrigerant in the oil cooler is 
evaporated at condenser temperature, thus assuring 
that the oil cooler will not be over-cooled. Also by 
providing maximum cooling of the lubrication oil prior 
to entry into the compressor, high volumetric ef?cien 
cy is achieved while maintaining the discharge gas tem 
perature high enough to assure high efficiency of oil 
separation in the oil separator. The compressor 
discharge gaseous refrigerant can never be reduced 
below condensing temperature and will always be in a 
gaseous state as it passes through the oil separator. The 
efficiency of oil separation in the oil separator is 
enhanced by using a desuperheating coil to reduce 
gaseous refrigerant temperature. _ 

Other advantages of‘ the present invention‘ will 
become apparent from the following description when 
read in connection with the accompanying drawing in 
which: i 

The single FIGURE shown is a diagrammatic view of 
a refrigeration system for a positive displacement, ro 
tary screw compressor with the lubricating oil cooling 
circuit of this invention. 
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2 
DESCRIPTION OF THE INVENTION 

A refrigeration system of the type contemplated 
herein generally includes a positive displacement, ro 
tary screw compressor 10, a primary oil separator 12, a 
secondary oil separator 14, a condenser 16, a high pres 
sure receiver 18, and an evaporator 20. The system is 
connected in series by refrigerant conduits 22, 24, 26, 
28, 30 and 32 to provide a closed circuit for the 
refrigerant. An expansion valve 34 is normally pro 
vided in the receiver evaporator conduit 30. The opera 
tion of the refrigerating system is generally well known 
and does not require any further explanation herein. 
The lubricating oil circuit for the compressor 10 in 

cludes a sump 36 connected by a conduit 35 to receive 
oil from the primary separator 12, a pump 38 con 
nected to the sump 36 by a conduit 42 and an oil cooler 
40 vconnected to the pump 38 by a conduit 44. The 
lubricating oil is drawn from the sump 36 by means of 
the pump 38 through the conduit 42, and pumped from 
the pump 38 to the oil cooler 40 through the conduit 
44. The now cooled oil is forced from the oil cooler 40 
by the pump 38 to the compressor 10 through a conduit 
46. Lubricating oil is thus provided directly to the com 
pressor 10 at a reduced temperature and at a positive 
pressure. The lubricating oil as it enters the compressor 
is carried by the gaseous refrigerant in the compressor 
10 to the oil separators 12 and 14. 

In accordance with the invention, liquid refrigerant is 
used to cool the oil cooler 40 and the oil separator 12. 
In this regard the liquid refrigerant is pumped by means 
of a second pump 48 through a by-pass conduit 50 pro 
vided between the high pressure liquid refrigerant con 
duit 30 and the oil cooler 40. The liquid refrigerant is 
partially evaporated in the oil cooler 40 as it passes in 
heat exchange relation with the lubricating oil in the oil 
cooler. The refrigerant is discharged from the oil cooler 
40 through oil cooler discharge conduit 51 to a desu 
perheating coil 52 in the oil separator 12. The 
refrigerant discharged from the oil separator is con 
ducted directly back to the condenser 16 through con 
duit 53. The high pressure liquid refrigerant which is 
pumped through the oil cooler 40 and desuperheating 
coil 52 is evaporated at all times at a temperature no 
less than condenser temperature, thus excessive cool~ 
ing of lubricating oil is prevented. It should be noted 
that in the event of a leak occurring in the oil cooler 40, 
no adverse effect will result since any refrigerant that is 
picked up by the lubricating oil is carried into the com 
pressor and is separated from the oil when it passes 
through the oil separator. 

In operation, the refrigerating system operates in a 
conventional manner. Gaseous refrigerant discharged 
from the compressor 10 through conduit 22 passes 
through the oil separator 12, conduit 24, and oil 
separator 14. in a gaseous state. Lubricating oil con 
tained in the gaseous refrigerant is separated and al 
lowed to ?ow to the oil sump 36 through conduit 35. 
The high pressure gaseous refrigerant then enters the 
condenser 16 through conduit 26. 
The liquid high pressure refrigerant passes from the 

condenser 16 through conduit 28 to the high pressure 
receiver 18 vand through the high pressure liquid 
refrigerant conduit 30 and the expansion valve 34 to 
the evaporator 20. The low pressure gaseous 
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refrigerant from the evaporator passes through the suc 
tion line 32 back to the compressor 10. 
The compressor 10 is cooled by means of the lubrica 

tion oil pumped from the sump 36 by the pump 38 
through conduits 42 and 44 to the oil cooler 40. The 
cooled oil is forced under pressure through conduit 46 
directly into the compressor 10 where it comes in 
direct contact with the gaseous refrigerant in the com 
pressor. The lubricating oil is picked up by the high 
pressure gaseous refrigerant and is discharged from the 
compressor into the discharge conduit 26. 
The temperature of the lubricating oil is reduced by 

by-passing high pressure liquid refrigerant from con 
duit 30 through by-pass conduit 50 to the oil cooler 40. 
The liquid refrigerant is pumped by means of the pump 
44 through the oil cooler 40. The refrigerant 
discharged from the oil cooler 40 passes through con 
duit 51 into the desuperheating coil 52 in the oil 
separator. The refrigerant is substantially completely 
evaporated in the oil superheater coil and is then 
passed through conduit 53 to the condenser 16. The 
liquid refrigerant passes through the oil cooler in heat 
exchange relation with the lubrication oil and through 
the desuperheating coil reducing oil temperature to a 
temperature no less than condenser temperature. 

RESUME 

The present invention provides for the cooling of the 
lubricating oil for a screw type compressor by using 
liquid refrigerant. This eliminates the pollution 
problem incident to the use of water. The oil cooler 
does not have to be absolutely sealed since the 
refrigerant will not contaminate the compressor. The 
capacity of the compressor will remain the same 
because of the use of high pressure liquid refrigerant 
discharged from the condenser. Oil separation in the oil 
separator is improved by including a desuperheated 
coil in the oil separator which is connected to the 
refrigerant discharge conduit from the oil cooler. 

Iclaim: 
1. In a refrigeration system including a rotary screw 

compressor, 
a condenser and an evaporator connected in series, 
a lubricating oil cooling circuit for cooling and 

lubricating oil for said compressor, 
said circuit comprising: 
an oil cooler, 
a lubricating oil conduit connecting said oil cooler to 

said compressor, 
a lubricating oil pump in said conduit for pumping oil 
from said compressor through said oil cooler and 
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4 
back to the compressor, 

a liquid refrigerant bypass conduit connecting said 
condenser discharge liquid refrigerant to said oil 
cooler for passing in heat exchange relation with 
said lubrication oil in said oil cooler, 

an oil cooler refrigerant discharge conduit connect 
ing said oil cooler to said condenser, 

and a liquid refrigerant pump in said bypass conduit 
for pumping liquid refrigerant through said bypass 
conduit to said oil cooler. 

2. The system according to claim 1 wherein said 
lubricating oil cooling circuit includes an oil separator 
connected to said compressor and a de-superheater 

coil in said oil segarator, said oil coolingI refri erant 
discharge conduit emg connected throug said e-su 
perheater coil to said condenser. 

3. A refrigeration system comprising: a positive dis 
placement, rotary screw compressor, an oil separator 
connected to receive high pressure gaseous refrigerant 
discharged from said compressor and to separate the 
lubricating oil therefrom, and oil sump connected to 
receive the separated oil from said separator, a con 
denser connected to receive high pressure gaseous 
refrigerant from said oil separator and to condense the 
same to a high pressure liquid refrigerant, and an ex 
pansion valve connected to the condenser to expand 
the condensed refrigerant to a low pressure refrigerant, 
an evaporator connected to receive the low pressure 
refrigerant and to evaporate the same for delivery to 
said compressor, a lubricating oil circuit connected to 
supply oil at a reduced temperature directly to the 
compressor, said circuit including an oil pump con 
nected to the sump to pump oil under pressure to the 
compressor, an oil cooler connected to receive oil from 
the oil pump prior to admission to the compressor, a 
by-pass line connected to deliver high pressure liquid 
refrigerant to the oil cooler and a refrigerant by-pass 
pump in said by-pass line to pump liquid refrigerant 
through said oil cooler in heat exchange relation with 
said oil. 

4. The system according to claim 1 including a desu 
perheating coil in said oil separator, and said oil cooler 
including a refrigerant discharge conduit connected to 
said desuperheating coil. 

5. The system according to claim 1 wherein said oil 
cooler includes a refrigerant discharge conduit con 
nected to said condenser. 

6. The system according to claim 4 wherein said 
desuperheating coil includes a refrigerant discharge 
conduit connected to said condenser. 
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