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TRANSMISSION OTI, CONTAINMENT SYSTEM

This invention relates generally to centrifugal
compressors and, more particularly, to an improved
lubrication method and apparatus therefor.

Hermetic centrifugal refrigefation:compressors dgenerally
use an electric motor to drive the impeller through a
geared up transmission. In such a compressor, the
transmission is typically vented to a source of low
pressure within the chiller to minimize the outward
migration of oil through the shaft seals. It has been

. recognized that during this venting process, in addition
to the refrigerant gas passing out of the transmission,
some of the oil in the form of droplets or mist tends to
become entrained within the refrigerant gas so as to also
pass out of the transmission. This has not been a
particular problem with conventional refrigerants of
moderate pressure and densities.

With the more recent use of higher pressuré and higher
density refrigerants, such as R-22, the above described
problem of o0il carry-over has become more significant.
That is, because of the higher pressure refrigerant, it is
necessary to operate the gears at higher speeds. This, in
turn, increases the turbulence and the oil mist generation
within the transmission. Further, the larger pressure
differentials tend to promote higher vent gas flow rates
and therefore increased carry-over.

In addition to the refrigerant higher pressures, the
higher densities also tend to exasperate the problem.
That is, the increased densities tend to keep the oil
droplets in suspension longer and makes separation more
difficult. In addition, the higher densities also
increase mechanical losses from centrifugal type oil
separation mechanisms,

THIS SHEET HAS BEEN
REPLAGED




Description This invention relates generally to centrlf

pressons and, nore particularly, to an inproved Iubr & and
apparatus therefor. Hermetic centrifugal refrlger rs gen-
erally use an electric notor to drive the inpeller th

2

Considering now the result .of o0il carry-over, when the oil
entrained refrigerant from the transmission is vented to
the compressor inlet, it passes through the compressor and
is discharged into the condenser, where it tends to coat
the heat exchanger surface to thereby decrease the
efficiency thereof. Some of the oil is then passed on to
the cooler where the same phenomenon occurs. Thus, it
will be recognized that high oil carry-over rates tend to
result in reduced heat exchanger performance. Moreover,
as the oil supply in the sump is diminished because of
this phenomenon, théfe may no longer be.a

sufficient amount of oil to ensure that all of the moving
parts that require lubrication are in fact receiving
adequate supplies of oil.

The oil carryover problem has been addressed in two
different ways. First, the most common approach is to use
a mesh type oil separator in the vent line to cause oil
droplets to coalesce and drain back into the transmission.
A second method uses a series of hollow rotating spokes to
centrifuge out the unwanted oil mist component of ‘the vent
flow. Neither of these methods, by themselves or in
combinaéion, are found to be sufficient for containing oil
in a centrifugal compressor using high pressure, high
density refrigerant such as R-22.

It is therefore an object of the present invention to
provide an improved oil containment system for a
centrifugal compressor.

This object is achieved in a method and apparatus
according to the preambles of the claims and by the
features of the characterizing parts thereof.

Briefly, in accordance with the one aspect of the
invention, a shroud is placed around the drive gear in the
transmission to thereby prevent the oil from being thrown
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the oil downwardly where it is made to flow into the sump.

By yet another aspect of the invention, a baffle is placed
within the sump, in the vicinity of the location where the
gear shroud discharge occurs. The baffle functions to
divert the oil and refrigerant gas discharging from the
shroud and prevent it from causing cavitation of the oil
pump in the sump, which cavitation would otherwise tend to
deprive the oil pump from a sufficient supply of oil.

In the drawings as hereinafter described, a preferred
embodiment is depicted; however, various modifications and
alternate constructions can be made thereto without
departing from the true spirit and scope of the invention.

Figure 1 is a longitudinal sectional view of a centrifugal
compressor having the present invention embodied therein.

Figure 2 is an axial sectional view thereof as seen along
lines 2-2 of Figure 1.

Figure 3 is a partial longitudinal sectional view of the
centrifugal compressor as seen from the rear.

Figure 4 is a side view of the gear shroud portion of the
invention.

Figure 5 is a front view thereof.

Referring now to Figure 1, the invention is shown
generally at 10 as embodied in a centrifugal compressor
system 11 having an electric motor 12 at its one end and a
centrifugal compressor 13 at its other end, with the two
being interconnected by a transmission 14. The motor 12
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rotatably disposed within the stator winding 17 by way of
a rotor shaft 19 which is overhung from, and supported by,
the transmission 14.

The transmission 14 includes a transmission assembly 21
having a radially extending annular-flange 22 which is
secured between the motor casing 16 and the compressor
casing 23 by plurality of bolts 24. Rotatable mounted
within the transmission assembly 21, by way of a pair of
axially spaced bearings 26 and 27 is a transmission shaft
28 which is preferably integrally formed as an extension
of the motor shaft 19. The collar 29, which is attached
or installed by shrink fit, is provided to transmit the
thrust forces from the shaft 28 to the thrust bearing
portion of the bearing 26. The end of shaft 28 extends
beyond the transmission assembly 21 where a drive gear 31
is attached by way of a retaining plate 32 and a bolt 33.

The drive gear 31 engages a driven gear 34 which in turn
drives a high speed shaft 36 for directly driving the
compressor impeller 37. Typical speeds for the respective
shafts are 3550 rpm for the transmission shaft 28 and
16,000 rpm for the high speed driven shaft 36. The high
speed shaft 36 is supported by bearings, one of which is
shown at 38 and the other at 39. A thrust bearing 41 is
provided to counteract the axial thrust that is developed
by the impeller 37.

Lubrication of the bearings occurs as follows. O0il is
provided to the bearing 26 and 27 by way of the
transmission assembly 21. 0il from the bearing 26 flows
through the passage 42 and then through the opening 43 to
the sump 44. From the o0il supply annulus surrounding
bearing 27 the oil flows into passage 46 to lubricate the .
bearing 38. The o0il then runs from the left side of the
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bearing 38 through the opening 43 to enter the sump 44.
Similarly, it flows from the right side of the bearing 38
through the opening 47 into the sump 44.

Referring now to the bearing 39 at the other end of the
high speed shaft 36, an o0il feed passage 48 is provided as
a conduit for oil flowing radially inwardly to the bearing
surfaces, and an 0il slinger 49 is provided to sling the
oil radially outwardly from the shaft 36. Annular cavity
51 functions to receive the oil which is slung off from
the bearing 39 and to facilitate the drainage of oil
through a passaqe (not shown) to the sump 44.

As the o0il accumulates in the sump 44, it is drawn into
the inlet .52 of the o0il pump 53, which functions to pump
it through a filter 54 and then to the system components
for lubrication thereof.

In order to limit the migration of oil from the
transmission 14 by way of the shaft seals, the
transmission 14 is vented to a source of low pressure
refrigerant (i.e. to the compressor inlet 46) by way of a
transmission vent opening 47. An oil separator or
demister 48 is provided to recover a certain amount of
entrained oil before the refrigerant passes into the
opening 47. Such an oil separator, however, will not, by
itself, suffice if the amount of oil that is so entrained
is excessive, such as tends to be the case with high
speed, high pressure machines such as those used with R-22
refrigerant. It is the purpose of the present invention
to limit this o0il entrainment, ahd thus the oil carry-over
that would result, by the use of structural features in
the systen.

It is recognized that a certain amount of oil is going to
be thrown radially outwardly by the drive gear 31. 1In
order to prevent that oil from creating a mist and being
entrained within the refrigerant surrounding the
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transmission 14, a gear shroud 59 is provided in close
surrounding relationship to the gear 31. The gear shroud
59 is shown in Figures 1-5. As will be seen, the gear
shroud 59 includes a front wall 61 and a rear wall 62,
with the two being interconnected by way of a semi-
cylindrical portion 63. The semi-cylindrical portion 63
circumscribes an angle of about 270° as it extends from
its one end 64 to the other 65. Near the end 64, the
semi-cylindrical portion becomes planar in form to
provide, in combination with portions of the front 61 and
rear 62 walls, a discharge chute 66 that functions to
direct the o0il that is collected by the gear shroud 59 in
a downward direction toward the oil pump 53.

Integrally connected to and extending substantially
normally from the shroud front wall 61 is a semi-
cylindrical extension portion 67 which is fastened to the
casing 68 by a plurality of fasteners passing through hole
69. This member functions to isclate the area surrounding
the high speed shaft 36 from the area surrounding the
transmission 14 such that o0il will not tend to be
centrifuged out in to that area.

On the rear wall 62 of the gear shroud 59 there are
provided a plurality of fastening brackets 71, 72 and.73,
which allow for a fastening of the gear shroud 59 to the
transmission assembly 21 by appropriate fasteners. In
this way, the gear shroud 59 is rigidly supported between
the transmission assembly 21 and the casing 68 so as to
form a barrier between the drive gear 31 and the area
surrounding the transmission 14 such that oil that may be
flung radially outwardly by the drive gear 31 is diverted
and prevented from misting and thereby being entrained
within the refrigerant in that area. All of the oil that
is so restricted tends to flow downwardly to be discharged
from the discharge chute 66 where it enters the sump 44.
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hi gh Oilfgﬂgﬁgéfgﬂbe mentioned that the oil that i on the drive
gear 31 originates from both the bearing 27 and from a
supply of oil that is directed specifically to the drive
gear 31 and the high speed driven gear 34. This oil
enters by way of a spray device 74 which is mounted on a
casing 76 (see Figure 2), to cause oil to flow directly
onto the gears. A stripper 77 is provided to strip the
excess oil from the drive gear 31 and allow it to fall
down into the sump.

Considering now the affect of the gear shroud 59 as it
contains the transmission o0il and directs it into the sump
44, it will be seen in Figure 2 that the discharge chute
66 is directly over the oil pump 53 in the sump. Because
of the high speed at which the drive gear 31 rotates, the
oil is discharged with such a force that it tends to
create turbulence and cause cavitation in the oil pump 53
by evacuating the oil from the sump in that locality.
Further, the gear teeth act as a fan or blower and propel
a large volume of refrigerant gas plus entrained oil. The
oil and gas mixture produces a frothy solution in the sump
which, when injected by the pump, causes cavitation. To
prevent this from occurring, a baffle 78 (see Figures 1
and 2) is provided as an integral part of the compressor
casing 23 that extends outwardly and downwardly into the
sump 44 to protect the o0il pump from this phenomenon.

That is, the submerged baffle 78 functions to protect the
inlet 52 of the o0il pump 53 from the localized <hurning
and detrimental effects of refrigerant gas entrainment
brought on by the close proximity of the gear shroud
discharge chute 66 to the 0il sump 44. The extended end
79 of the baffle 78 is secured to the compressor casing
where it meets the side walls and is open under end 79 to
allow for the free flow of oil from the sump to the oil
pump 53.
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1. An improved centrifugal compressor of the
type having a motor for driving an impeller through a low
speed shaft, a lubricated gear and a high speed shaft,
wherein the gear is located adjacent an oil sump and
contained oil pump, characterized by:

a shroud dispdsed around the gear to protect the
gear from slinging oil outwardly and being entrained in
the surroundlng refrlgerant gas, sald shroud instead

actlng to direct the flow of oil from the gear into the
sump.

2. An improved centrifugal compressor as set
forth in Claim 1 and including a . baffle disposed between
the pump and the shroud to deflect the 011 being directed
from the shroud so as to prevent cavitation at the pump.

3. An improved centrifugal compressor as set
forth in Claim 1 wherein the space surrounding the gear is
vented to an area of lower pressure.

4. An improved éentrifugal compressor as set
forth in Claim 1 and including an oil separator in the
vent.

5. An improved centrifugal compressor as set
forth in Claim 1 wherein the centrifugal compressor is
designed for compression of a relatively high pressure,
high density refrigerant.

6. An improved centrifugal compressor as set
forth in Claim 5 wherein the refrigerant is R-22,
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transmission of a centrifugal compressor having a
lubricated high speed gear which tends to sling oil
outwardly to generate mist in the transmission,
characterized by the step of:

placing a shroud around a portion of the gear to
impede the radially outward flow of oil and thereby
substantially reduce the generation of oil mist in the
transmission.

8. A method as set forth in Claim 7 and
including the step of providing a discharge section on
said shroud to direct the flow of oil from the shroud to
an adjacent oil sump. -

9. A method as set forth in Claim 8 and
including the step of providing a baffle in the vicinity
of the oil discharge from said shroud, said baffle acting
. to deflect the o0il flow from said shroud away from an oil
i pump to prevent cavitation thereof.

W ALY SR

10. A method as set forth in Claim 7 wherein
the transmission is vented to a low pressure area, and
including the step of providing an oil separator in said
vent.
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type oil separator in the vent line to cause oil’ drop
drain back into the transm s-

ABSTRACT:

A gear shroud (39) is provided in close surrounding
relationship to the drive gear (31) of a centrifugal
compressor (13) such that oil that might otherwise be thrown
outwardly as a mist to be entrained and carried over into
the refrigerant, will be contained and directed into the
sump (44). In order to prevent localized churning in the
sump (44) and the resulting cavitation at the oil pump (53),
as might be caused by the high velocity flow of oil and
refrigeration gas mixture from the gear shroud (59), a
baffle is provided over the o0il pump _(53) to divert the

inflow of oil and entrained gas into other areas of the sump
(44). '
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' TRANSMISSION OTI, CONTAINMENT SYSTEM ‘

This invention relates generally to centrifugal
compressors and, more particularly, to an improved
lubrication method and apparatus therefor.

Hermetic centrifugal refrigefation compressors generally
use an electric motor to drive the impeller through a
geared up transmission. In such a compressor, the
transmission is typically vented to a source of low
pressure within the chiller to minimize the outward
migration of oil through the shaft seals. It has been

. recognized that during this venting process, in addition
to the refrigerant gas passing out of the transmission,
some of the oil in the form of droplets or mist tends to
become entrained within the refrigerant gas so as to also
pass out of the transmission. This has not been a
particular problem with conventional refrigerants of
moderate pressure and densities.

With the more recent use of higher pressuré and higher
density refrigerants, such as R-22, the above described
problem of oil carry-over has become more significant.
That is, because of the higher pressure refrigerant, it is
necessary to operaté the gears at higher speeds. This, in
turn, increases the turbulence and the oil mist generation
within the transmission. Furfher, the larger pressure
differentials tend to promote higher vent gas flow rates
and therefore increased carry-over.

In addition to the refrigerant higher pressures, the
higher densities also tend to exasperate the problemn.
That is, the increased densities tend to keep the oil
droplets in suspension longer and makes separation more
difficult. In addition, the higher densities also
increase mechanical losses from centrifugal type oil
separation mechanisms.
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chsidering now the result of oil carry-over, when the oil
entrained refrigerant from the transmission is vented to
the compressor inlet, it passes through the compressor and
is discharged into the condenser, where it tends to coat
the heat exchanger surface to thereby decrease the
efficiency thereof. Some of the oil is then passed on to
the cooler where the same phenomenon occurs. Thus, it
will be recognized that high oil carry-over rates tend to
result in reduced heat exchanger performance. Moreover,
as the oil supply in the sump is diminished because of
this phenomenon, théfe may no longer be.a

sufficient amount of oil to ensure that all of the moving
parts that require lubrication are in fact receiving
adequate supplies of oil.

The o0il carryover problem has been addressed in two
different ways. First, the most common approach is to use
a mesh type oil separator in the vent line to cause oil
droplets to coalesce and drain back into the transmission.
A second method uses a series of hollow rotating spokes to
centrifuge out the unwanted oil mist component of -the vent
flow. Neither of these methods, by themselves or in
combination, are found to be sufficient for containing oil
in a centrifugal compressor using high pressure, high
density refrigerant such as R-22.

It is therefore an object of the present invention to
provide an improved oil containment system for a
centrifugal compressor.

This object is achieved in a method and apparatus
according to the preambles of the claims and by the
features of the characterizing parts thereof.

Briefly, in accordance with the one aspect of the
invention, a shroud is placed around the drive gear in the
transmission to thereby prevent the oil from being thrown
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radially outwardly to mix with the refrigerant in the
transmission space. Instead, the shroud acts to direct
the oil downwardly where it is made to flow into the sump.

By yet another aspect of the invention, a baffle is placed
within the sump, in the vicinity of the location where the
gear shroud discharge occurs. The baffle functions to
divert the oil and refrigerant gas discharging from the
shroud and prevent it from causing cavitation of the oil
pump in the sump, which cavitation would otherwise tend to
deprive the oil pump from a sufficient supply of oil.

In the drawings as hereinafter described, a preferred
embodiment is depicted; however, various modifications and
alternate constructions can be made thereto without
departing from the true spirit and scope of the invention.

Figure 1 is a longitudinal sectional view of a centrifugal
compressor having the present invention embodied therein.

Figure 2 is an axial sectional view thereof as seen along
lines 2-2 of Figure 1.

Figure 3 is a partial longitudinal sectional view of the
centrifugal compressor as seen from the rear.

Figure 4 is a side view of the gear shroud portion of the
invention..

Figure 5 is a front view thereof.

Referring now to Figure 1, the invention is shown
generally at 10 as embodied in a centrifugal compressor
system 11 having an electric motor 12 at its one end and a
centrifugal compressor 13 at its other end, with the two
being interconnected by a transmission 14. The motor 12
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includes an outer casing 16 with a stator coil 17 disposed
around its inner circumference. The rotor 18 is then

4

rotatably disposed within the stator winding 17 by way of
a rotor shaft 19 which is overhung from, and supported by,
the transmission 14.

The transmission 14 includes a transmission assembly 21
having a radially extending annular flange 22 which is
secured between the motor casing 16 and the compressor
casing 23 by plurality of bolts 24. Rotatable mounted
within the transmission assembly 21, by way of a pair of
axially spaced bearings 26 and 27 is a transmission shaft
28 which is preferably integrally formed as an extension
of the motor shaft 19. The collar 29, which is attached
or installed by shrink fit, is provided to transmit the
thrust forces from the shaft 28 to the thrust bearing
portion of the bearing 26. The end of shaft 28 extends
beyond the transmission assembly 21 where a drive gear 31
is attached by way of a retaining plate 32 and a bolt 33.

The drive gear 31 engages a driven gear 34 which in turn
drives a high speed shaft 36 for directly driving the
compressor impeller 37. Typical speeds for the respective
shafts are 3550 rpm for the transmission shaft 28 and
16,000 rpm for the high speed driven shaft 36. The high
speed shaft 36 is supported by bearings, one of which is
shown at 38 and the other at 39. A thrust bearing 41 is
provided to counteract the axial thrust that is developed
by the impeller 37.

Lubrication of the bearings occurs as follows. O0il is
provided to the bearing 26 and 27 by way of the
transmission assembly 21. 0il from the bearing 26 flows
through the passage 42 and then through the opening 43 to
the sump 44. From the oil supply annulus surrounding
bearing 27 the oil flows into passage 46 to lubricate the
beariﬁg 38. The o0il then runs from the left side of the
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bearing 38 through the opening 43 to enter the sump 44.
Similarly, it flows from the right side of the bearing 38
through the opening 47 into the sump 44.

Referring now to the bearing 39 at the other end of the
high speed shaft 36, an oil feed passage 48 is provided as
a conduit for oil flowing radially inwardly to the bearing.
surfaces, and an oil slinger 49 is provided to sling the
oil radially outwardly from the shaft 36. Annular cavity
51 functions to receive the oil which is slung off from
the bearing 39 and to facilitate the drainage of oil
through a passage (not shown) to the sump 44.

As the o0il accumulates in the sump 44, it is drawn into
the inlet-52 of the oil pump 53, which functions to pump

it through a filter 54 and then to the system components
for lubrication thereof.

In order to limit the migrafion of o0il from the
transmission 14 by way of the shaft seals, the
transmission 14 is vented to a source of low pressure
refrigerant (i.e. to the compressor inlet 46) by way of a
transmission vent opening 47. An oil separator or
demister 48 is provided to recover a certain amount of
entrained oil before the refrigerant passes into the
opening 47. Such an oil separator, however, will not, by
itself, suffice if the amount of oil that is so entrained
is excessive, such as tends to be the case with high
speed, high pressure machines such as those used with R-22
refrigerant. It is the purpose of the present invention .
to limit this oil entrainment, and thus the oil carry-over:

that would result, by the use of structural features in
the systen.

It is recognized that a certain amount of oil is going to
be thrown radially outwardly by the drive gear 31. In

order to prevent that oil from creating a mist and being
entrained within the refrigerant surrounding the
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and the conpressor casing 23 by}plurality of bolts 24. Rotatable nnun
within the tr 21, by énay of

transmission 14, a gear shroud 59 is provided in close
surrounding relationship to the gear 31. The gear shroud
59 is shown in Figures 1-5. As will be seen, the gear
shroud 59 includes a front wall 61 and a rear wall 62,
with the two being interconnected by way of a semi-
cylindrical portion 63. The semi-cylindrical portion 63
circumscribes an angle of about 270° as it extends from
its one end 64 to the other 65. Near the end 64, the
semi-cylindrical portion becomes planar in form to
provide, in combination with portions of the front 61 and
rear 62 walls, a discharge chute 66 that functions to
direct the oil that is collected by the gear shroud 59 in
a downward direction toward the oil pump 53.

Integrally connected to and extending substantially
normally from the shroud front wall 61 is a semi-
cylindrical extension portion 67 which is fastened to the
casing 68 by a plurality of fasteners passing through hole
69. This member functions to isolate the area surrounding
the high speed shaft 36 from the area surrounding the
transmission 14 such that oil will not tend to be
centrifuged out in to that area.

on the rear wall 62 of the gear shroud 59 there are
provided a plurality of fastening brackets 71, 72 and'73,
which allow for a fastening of the gear shroud 59 to the
transmission assembly 21 by appropriate fasteners. 1In
this way, the gear shroud 59 is rigidly supported between
the transmission assembly 21 and the casing 68 so as to
form a barrier between the drive gear 31 and the area
surrounding the transmission 14 such that oil that may be
flung radially outwardly by the drive gear 31 is diverted
and prevented from misting and thereby being entrained
within the refrigerant in that area. All of the oil that
is so restricted tends to flow downwardly to be discharged
from the discharge chute 66 where it enters the sump 44.
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Tt should be mentioned that the oil that is on the drive
gear 31 originates from both the bearing 27 and from a
supply of oil that is directed specifically to the drive
gear 31 and the high speed driven gear 34. This oil

enters by way of a spray device 74 which is mounted on a
casing 76 (see Figure 2), to cause oil to flow directly'
onto the gears. A stripper 77 is provided to strip the

excess oil from the drive gear 31 and allow it to fall
down into the sump.

Considering now the affect of the gear shroud 59 as it
contains the transmission oil and directs it into the sump
44, it will be seen in Figure 2 that the discharge chute
66 is directly over the oil pump 53 in the sump. Because
of the high speed at which the drive gear 31 rotates, the
0il is discharged with such a force that it tends to
create turbulence and cause cavitation in the oil pump 53
by evacuating the oil from the sump in that locality.
Further, the gear teeth act as a fan or blower and propel
a large volume of refrigerant gas plus entrained oil. The
oil and gaé mixture produces a frothy solution in the sump
which, when injected by the pump, causes cavitation. 7o
prevent this from occurring, a baffle 78 (see Figures 1
and 2) is provided as an integral part of the compressor
casing 23 that extends outwardly and downwardly into the
sump 44 to protect the oil pump from this phenomenon.

That is, the submerged baffle 78 functions to protect the
inlet 52 of the oil pump 53 from the localized <hurning
and detrimental effects of refrigerant gas entrainment
brought on by the close proximity of the gear shroud
discharge chute 66 to the oil sump 44. The extended end
79 of the baffle 78 is secured to the compressor casing
where it meets the side walls and is open under end 79 to
allow for the free flow of oil from the sump to the oil
pump 53.
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What is claimed is:

1. An improved centrifugal compressor of the

type having a motor for driving an impeller through a low
speed shaft, a lubricated gear and a high speed shaft,
wherein the gear is located adjacent an oil sump and
contained oil pump, characterized by:

a shroud disposed around the gear to protect the

gear from slinging oil outwardly and being entrained in
the surroundlng refrlgerant gas, sald shroud instead
actlng to direct the flow of oil from the gear into the

sump.

2. An improved centrifugal compressor as set

forth in Claim 1 and including a.baffle disposed between
the pump and the shroud to deflect the oil being directed
from the shroud so as to prevent cavitation at the pump.

3. An improved centrifugal compressor as set

forth in Claim 1 wherein the space surrounding the gear is
vented to an area of lower pressure.

4. An improved éentrifugal compressor as set

forth in Claim 1 and including an oil separator in the

vent.

5. An improved centrifugal compressor as set

forth in Claim 1 wherein the centrifugal compressor is
designed for compression of a relatively high pressure,

high density refrigerant.

6. An improved centrifugal compressor as set

forth in Claim 5 wherein the refrigerant is R-22.
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7. A method of reducing oil loss from a
transmission of a centrifugal compressor having a
lubricated high speed gear which tends to sling oil
outwardly to generate mist in the transmission,
characterized by the step of:

placing a shroud around a portion of the geér to
impede the radially outward flow of oil and thereby '
substantially reduce the generation of oil mist in the
transmission.

8. A method as set forth in Claim 7 and
including the step of providing a discharge section on
said shroud to direct the flow of oil from the shroud to
an adjacent oil sump.

9. A method as set forth in Claim 8 and
including the step of providing a baffle in the vicinity
of the o0il discharge from said shroud, said baffle acting
to deflect the oil flow from said shroud away from an oil
pump to prevent cavitation thereof.

10. A method as set forth in Claim 7 wherein
the transmission is vented to a low pressure area, and
including the step of providing an oil separator in said
vent.
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ing bearing 27 the oil flows into passage 46 to Iubrlca g 38.
-The oil then runs fromthe left side of the bearing 3

opening 43 to enter the sunp 44. Simlarly, it floms rom e

of the bearing 38 t hrough the opening 47 into the sunp 44.

TRANSMISSION OIL CONTAINMENT SYSTEM

ABSTRACT:

A gear shroud (39) is provided in close surrounding
relationship to the drive gear (31) of a centrifugal
‘compressor (13) such that oil that might otherwise be thrown
outwardly as a mist to be entrained and carried over into
the refrigerant, will be -contained and directed into the
sump (44). In order to prevent localized churning in the
sump (44) and the resulting cavitation at the oil pump (53),
as might be caused by the high wvelocity flow of oil and
refrigeration gas mixture from the gear shroud (59), a
baffle i1s provided over the oil pump f53) to divert the

inflow of oil and entrained gas into other areas of the sump
(44).
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TRANSMISSION OIT, CONTAINMENT SYSTEM

This invention relates generally to centrifugal
compressors and, more particularly, to an improved
lubrication method and apparatus therefor.

Hermetic centrifugal refrigefation compressors generally
use an electric motor to drive the impeller through a
geared up transmission. In such a compressor, the
transmission is typically vented to a source of low
pressure within the chiller to minimize the outward
migration of oil through the shaft seals. It has been

. recognized that during this venting process, in addition
to the refrigerant gas passing out of the transmission,
some of the oil in the form of droplets or mist tends to
become entrained within the refrigerant gas so as to also
pass out of the transmission. This has not been a
particular problem with conventional refrigerants of
moderate pressure and densities.

With the more recent use of higher pressuré and higher
density refrigerants, such as R-22, the above described
problem of oil carry-over has become more significant.
That is, because of the higher pressure refrigerant, it is
necessary to operate the gears at higher speeds. This, in
turn, increases the turbulence and the oil mist generation
within the transmission. Further, the larger pressure
differentials tend to promote higher vent gas flow rates
and therefore increased carry-over.

In addition to the refrigerant higher pressures, the
higher densities also tend to exasperate the problem.
That is, the increased densities tend to keep the oil
droplets in suspension ionger and makes separation more
difficult. In addition, the higher densities also
increase mechanical losses from centrifugal type oil

separation mechanisms. TTHIS SHEET HAS B’EEN\
': REPLACED
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Considering now the result of oil carry-over, when the oil
entrained refrigerant from the transmission is vented to
the compressor inlet, it passes through the compressor and
is discharged into the condenser, where it tends to coat
the heat exchanger surface to thereby decrease the
efficiency thereof. Some of the oil is then passed on to
the cooler where the same phenomenon occurs. Thus, it
will be recognized that high oil carry-over rates tend to
result in reduced heat exéhanger performance. Moreover,
as the oil supply in the sump is diminished because of
this phenomenoh, th;fe may no longer be a

sufficient amount of oil to ensure that all of the moving
parts that require lubrication are in fact receiving
adequate supplies of oil.

The o0il carryover problem has been addressed in two _
different ways. First, the most common approach is to use
a mesh type oil separator in the vent line to cause oil
droplets to coalesce and drain back into the transmission.
A second method uses a series of hollow rotating spokes to
centrifuge out the unwanted ocil mist component of ‘the vent
flow. Neither of these methods, by themselves or in
combination, are found to be sufficient for containing oil
in a centrifugal compressor using high pressure, high
‘density refrigerant such as R-22.

It is therefore an object of the present invention to
provide an improved oil containment system for a
centrifugal compressor.

This object is achieved in a method and apparatus
according to the preambles of the claims and by the
features of the charactexizing parts thereof.

Briefly, in accordance with the one aspect of the
invention, a shroud is placed around the drive gear in the
transmission to thereby prevent the oil from being thrown
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radialiy outwardly to mix with the refrigerant in the
transmission space. Instead, the shroud acts to direct
the o0il downwardly where it is made to flow into the sump.

By yet another aspect of the invention, a baffle is placed
within the sump, in the vicinity of the location where the
gear shroud discharge occurs. The baffle functions to
divert the oil and refrigerant gas discharging from the
shroud and prevent it from causing cavitation of the oil
pump in the sump, which cavitation would otherwise tend to
deprive the oil pump from a sufficient supply of oil.

In the drawings as hereinafter described, a preferred
embodlment is depicted; however, various modifications and
~alternate constructions can be made thereto without
departing from the true spirit and scope of the invention.

Figure 1 is a longitudinal sectional view of a centrifugal
compressor having the present invention embodied therein.

Figure 2 is an axial sectional view thereof as seen along
lines 2-2 of Figure 1.

Figure 3 is a partial longitudinal sectiocnal view of the
centrifugal compressor as seen from the rear.

Figure 4 is a side view Sf the gear shroud portion of the
invention. )

Figure 5 is a front view thereof.

Referring now to Figure 1} the invention is shown
generally at 10 as embodied in a centrifugal compressor
system 11 having an electric motor 12 at its one end and a
centrifugal compressor 13 at ité other end, with the two
being interconnected by a transmission 14. The motor 12
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includes an outer casing 16 with a stator coil 17 disposed
‘around its inner circumference. The rotor 18 is then
rotatably disposed within the stator winding 17 by way of
a rotor shaft 19 which is overhung from, and supported by,
the transmission 14.

The transmission 14 includes a transmission assembly 21
having a radially extending annular flange 22 which is
secured between the motor casing 16 and the compressor
casing 23 by plurality of bolts 24. Rotatable mounted
within the transmission assembly 21, by way of a pair of
axially spaced bearings 26 and 27 is a transmission shaft
28 which is preferably integrally formed as an extension
of the motor shaft 19. The collar 29, which is attached
or installed by shrink fit, is provided to transmit the
thrust forces from the shaft 28 to the thrust bearing
portion of the bearing 26. The end of shaft 28 extends
beyond the transmission assembly 21 where a drive gear 31
is attached by way of a retaining plate 32 and a bolt 33.

The drive gear 31 engages a driven gear 34 which in turn
drives a high speed shaft 36 for directly driving the
compressor impeller 37. Typical speeds for the respective
shafts are 3550 rpm for the transmission shaft 28 and
16,000 rpm for the high speed driven shaft 36. The high
speed shaft 36 is supported by bearings, one of which is
shown at 38 and the other at 39. A thrust bearing 41 is
provided to counteract the axial thrust that is developed
by the impeller 37. -

Lubrication of the beafings occurs as follows. 0il is
provided to the bearing 26 and 27 by way of the
transmission assembly 21. 0il from the bearing 26 flows
through the passage 42 aﬁd then through the opening 43 to
the sump 44. From the oil supply annulus surrounding
bearing 27 the oil flows into passage 46 to lubricate the
bearing 38. The o0il then runs from the left side
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bearing 38 through the opening 43 to enter the sump 44.
Similarly, it flows from the right side of the bearing 38
through the opening 47 into the sump 44.

Referring now to the bearing 39 at the other end of the
high speed shaft 36, an oil feed passage 48 is provided as
a conduit for oil flowing radially inwardly to the bearing
surfaces, and an oil slinger 49 is provided to sling the
oil radially outwardly from the shaft 36. Annular cavity
51 functions to receive the oil which is slung off from
the bearing 39 and to facilitate the drainage of oil
through a passage (not shown) to the sump 44.

As the oil accumulates in the sump 44, it is drawn into
the inlet 52 of the oil pump 53, which functions to pump
it through a filter 54 and then to the system components
for lubrication thereof.

In order to limit the migration of oil from the
transmission 14 by way of the shaft seals, the
transmission 14 is vented to a source of low pressure
refrigerant (i.e. to the compressor inlet 46) by way of a
transmission vent opening 47. An oil separator or
demister 48 is provided to recover a certain amount of
entrained oil before the refrigerant passes into the
opening 47. Such an oil separator, however, will not, by
itself, suffice if the amqunﬁ of o0il that is so entrained
is excessive, such as tends to be the case with high
speed, high pressure machines such as those used with R-22
refrigerant. It is thé'purpose of the present invention
to limit this o0il entrainment, and thus the oil carry-over
that would result, by the use of structural features in.
the systemn.

It is recognized that a certain amount of oil is going to
be thrown radially outwardly by the drive gear 31. 1In
order to prevent that oil from creating a mist and being

entrained within the refrigerant surrounding the
| YTH\S SHEET HAS BEEN
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transmission 14, a gear shroud 59 is provided in close
surrounding relationship to the gear 31. The gear shroud
59 is shown in Figures 1-5. As will be seen, the gear:
shroud 59 includes a front wall 61 and a rear wall 62,
with the two being interconnected by way of a semi-
cylindrical portion 63. fThe semi-cylindrical portion 63
circumscribes an angle of about 270° as it extends from
its one end 64 to the other 65. Near the end 64, the
semi-cylindrical portion becomes planar in form to
provide, in combination with portions of the front 61 and
rear 62 walls, a discharge chute 66 that functions to
direct the oil that is collected by the gear shroud 59 in
a downward direction toward the oil pump 53.

6

Integrally connected to aﬂd extending substantially
normally from the shroud front wall 61 is a semi- _
cylindrical extension portion 67 which is fastened to the
casing 68 by a plurality of fasteners passing through hole
€9.  This member functions to isoclate the area surrounding
the high speed shaft 36 from the area surrocunding the
transmission 14 such that oil will not tend to be
centrifuged out in to that area.

On the rear wall 62 of the gear shroud 59 there are
provided a plurality of fastening brackets 71, 72 and'73,
which allow for a fastening of the gear shroud 59 to the
transmission assembly 21 by appropriate fasteners. In
this way, the gear shroud 59 is rigidly supported between
the transmission assembly 21 and the casing 68 so as to
form a barrier between’ the drive gear 31 and the area
surrounding the transmission 14 such that oil that may be
flung radially outwardly by the drive gear 31 is diverted
and prevented from misting and thereby being entrained
within the refrigerant in that area. All of the oil that
is so restricted tends to flow downwardly to be discharged
from the discharge chute 66 where it enters the sump 44.
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It should be mentioned that the oil that is on the drive
gear 31 originates from both the bearing 27 and from a
supply of oil that is directed specifically to the drive
gear 31 and the high speed driven gear 34. This oil
enters by way of a spray device 74 which is mounted on’'a
casing 76 (see Figure 2), to cause oil to flow directly
onto the gears. A stripper 77 is provided to strip the
excess oil from the drive gear 31 and allow it to fall
down into the sump. '

Considering now the affect of the gear shroud 59 as it
contains the transmission oil and-directs it into the sump
44, it will be seen in Figure 2 that the discharge chute
66 is directly over the oilk pump 53 in the sump. Because
of the high speed at which the drive gear 31 rotates, the
oil is discharged with such a force that it tends to
create turbulence and cause cavitation in the oil pump 53
by evacuating the oil from the sump in that locality.
Further, the gear teeth act as a fan or blower and propel
a large volume of refrigerant gas plus entrained oil. The
oil and gas mixture produces a frothy solution in the sump
which, when injected by the pump, causes cavitation. To
prevent this from occurring, a baffle 78 (see Figures 1
and 2) is provided as an integral part of the compressor
casing 23 that extends outwardly and downwardly into the
sump 44 to protect the oil pump from this phenomenon.

That is, the submerged baffle 78 functions to protect the
inlet 52 of the oil pump 53 from the localized <hurning
and detrimental effects;of refrigerant gas entrainment
brought on by the close‘proximity of the gear shroud
discharge éhutg 66 to the oil sump 44. The extended end
79 of the baffle 78 is secured to the compressor casing
where it meets the side walls and is open under end 79 to
allow for the free flow of oil from the sump to the oil
pump 53.
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What is claimed is:

1. An improved centrifugal compressor of the
type having a motor for driving an impeller through a low
speed shaft, a lubricated gear and a high speed shaft,
wherein the gear is located adjacent an oil sump and
contained oil pump, characterized by: .

a shroud disposed around the gear to protect the
gear from slinging oil'outwardly and being entrained in
the surrounding refrlgerant gas, sald shroud instead
acting to dlrect the flow of oil from the gear into the
sump.

2. An improved centrifugal compressor as set
forth in Claim 1 and ihcluding a.baffle.disposed between
the pump and the shroud to deflect the oil being directed
from the shroud so as to prevent cavitation at the pump.

3. An improved centrifugal compressor as. set
forth in Claim 1 wherein the space surrounding the gear is
vented to an area of lower pressure.

4, An improved centrifugal compressor as set
forth in Claim 1 and including an oil separator in the
vent.

5. An improved centrifugal compressor as set
forth in Claim 1 wherein the centrifugal compressor is
designed for compressiom of a relatively high pressure,
high density refrigerant.

6. An improvgd centrifugal compressor as set
forth in Claim 5 wherein the refrigerant is R-22.
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7. A method of reducing oil loss from a
transmission of a centrifugal compressor having a
lubricated high speed gear which tends to sling oil
outwardly to generate mist in the transmission,
characterized by the step of:

placing a shroud around a portion of the geér to
impede the radially outward flow of oil and thereby
substantially reduce the generation of oil mist in the
transmission.

8. A method as set forth in Claim 7 and
including the step of providing a discharge section on
said shroud to direct the flow of o0il from the shroud to
. an adjacent oil sump.

9. A method as set forth in Claim 8 and
including the step of providing a baffle in the vicinity
of the oil discharge from said shroud, said baffle acting
to deflect the o0il flow from said shroud away from an oil
punp to prevent cavitation thereof.

10. A method as. set forth in Claim 7 wherein
the transmission is vented to a low pressure area, and
including the step of providing an oil separator in said
vent.

THIS SHEET HAS BEEN
REPLACED




to protect the inlet 52 of the oil punp 53fromthe | ocal i zed churning and
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for the free flow of oil fromthe sunp to the oil punp
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ABSTRACT: 20 MAR .1997

A gear shroud (39) i1is provided in close surrounding
relationship to +the drive gear (31) of a centrifugal
compressor (13) such that oil that might otherwise be thrown
outwardly as a mist to be entrained and carried over into
the refrigerant, will be -contained and directed into the
sump (44). In order to prevent localized churning in the
sumﬁ (44) and the resulting cavitation ét the oil pump (53),
as might be caused by the high velocity flow of oil and
refrigeration gas mixture from the gear shroud (59), a
baffle is provided over the oil pump (53) to divert the

inflow of o0il and entrained gas into other areas of the sump
(44).

FIGURE 2.
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Transmusslon oil containment system

Description

This invention relates generally to centrifugal com-
pressors and, more particularly, to an improved lubrica-
tion method and apparatus therefor.

Hermetic centrifugal refrigeration compressors gen-
erally use an electric motor to drive the impeller through -
a geared up transmission. In such a compressor, the
transmission is typically vented to a source of low pres-
sure within the chiller to minimize the outward migration
of oil through the shaft seals. It has been recognized that
during this venting process, in addition to the refrigerant
gas passing out of the transmission, some of the oil in
the form of droplets or mist tends to become entrained
within the refrigerant gas so as to also pass out of the
transmission. This has not been a particular problem with
conventional refngerants of moderate pressure and den-
sities.

With the more recent use of hlgher pressure and

“higher density refrigerants, such as R-22, the above de-
scribed problem of oil carry-over has become more sig-
nificant. That is, because of the higher pressure refriger-
ant, it is necessary to operate the gears at higher speeds.
This, in.turn, increases the turbulence and the oil mist
generation within the transmission. Further, the larger
pressure differentials tend to promote higher vent gas
flow rates and therefore increased carry-over.

In-addition to the refrigerant higher pressures, the
higher densities also tend to exasperate the problem.
That s, the increased densities tend to keep the oil drop-
lets in suspension longer and makes separation more
difficult. In addition, the higher densities also increase
mechanical losses from centrifugal type oil separation
mechanisms.

N
A




3. 'A centrifugal conpressor as set forth in claim 1) REPL

in
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Considering now the result of oil carry-over, when
the oil entrained refrigerant from the transmission is vent-
ed to the compressor inlet, it passes through the com-
pressor and is discharged into the condenser, where it

_tends to coat the heat exchanger surface to thereby de-

crease the efficiency thereof. Some of the oil is then
passed on to the cooler where the same phenomenon
occurs. Thus, it will be recognized that high oil carry-over
rates tend to result in reduced heat exchanger perform-
ance. Moreover, as the oil supply in the sump is dimin-
ished because of this phenomenon, there may no longer
be a sufficient amount of oil to ensure that all of the mov-
ing parts that require lubrication are in fact receiving ad-
equate supplies of oil.

GB-A-292 540 discloses the shrouding of a lubricat-
ed gear by a partition close to the periphery of the gear.

In US-A-1 871 662 there is described a centrifugal

compressor according to the preamble of claim 1. More

specifically. US-A-1 871 662 discloses a centrifugal com-

pressor of the type having a motor for driving an impeller

through a low speed shaft, a lubricated gear and a high

speed shaft. The gear is located in a transmission hous-

ing having an oil sump and a vent fluidly communicating

with an area of lower pressure. A barrier means is pro-

vided between the gear and the space surrounding the

transmission, the barrier means acting to direct the flow

of oil from the gear into the sump.

A method for reducing oil loss in a transmission

housing of a centrifugal compressor according to the pre-

amble of claim 6 is also known from US-A-1 871662.

The oil carryover problem has been addressed in
two different ways. First, the most common approach as
disclosed in the abovementioned US-A-1 871 662 is to

use a mesh type oil separator in the vent line to cause
oil droplets to coalesce and drain back into the transmis-
sion. A second method uses a series of hollow rotating
spokes to centrifuge out the unwanted oil mist compo-
nent of the vent flow. Neither of these methods, by them-



5. A centrifugat-conpresSor as set forth in claim4.| REPLAGH RERETI
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selves or in combination, are found to be sufficient for
containing oil in a centrifugal compressor using high
pressure, high density refrigerant such as R-22.

It is therefore an object of the present invention to
provide an improved oil containment system for limiting

il carry-over in a centrifugal compressor.
To achieve this, the centrifugal compressor of the in-

vention is characterized by the features claimed in the

characterizing portion of claim 1 and the invention pro-

vides a method according to the characterizing portion

of claim 6.

_Basically, according to the invention, a shroud is dis-
posed in close surrounding relationship to the gear to

protect the gear from slinging oil radially outwardly and

thereby prevent the oil from being entrained within the_

low pressure refrigerant in the transmission space be-

tween the shroud and the transmission housing. The

shroud is placed around the drive gear in the transmis-
sion to thereby prevent the oil from being thrown radially
outwardly to mix with the refrigerant in the transmission
space. Instead, the shroud acts to direct the oil down-
wardly where it is made to flow into the sump.

In a preferred embodiment of the invention, a baffle
is placed within the sump, in the vicinity of the location
where the gear shroud discharge occurs. The baffle
functions to divert the oil and refrigerant gas discharging
from the shroud and prevent it from causing cavitation of
the oil pump in the sump, which cavitation would other-
wise tend to deprive the oil pump from a sufficient supply
of oail.

In the drawings as hereinafter described, a preferred
embodiment is depicted, however, various modifications

and alternate constructions can be made thereto.

Figure 1 is a longitudinal sectional view of a centrif-
ugal compressor having the present invention embodied
therein.

Figure 2 is an axial sectional view thereof as seen
along lines 2-2 of Figure 1.
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Figure 3isa partia-l lgng-itudinal sectional view of the
centrifugal compressor as seen from the rear.

Figure 4 is a side view of the gear shroud portion of
the invention.

Figure 5 is a front view thereof.

Referring now to Figure 1, the invention is shown
generally at 10 as embodied in a centrifugal compressor
system 11 having an electric motor 12 at its one end and
a centrifugal compressor 13 at its other end, with the two
being interconnected by a transmission 14. The motor
12 includes an outer casing 16 with a stator coil 17 dis-
posed around its inner circumference. The rotor 18 is
then rotatably disposed within the stator winding 17 by
way of a rotor shaft 19 which is overhung from, and sup-
ported by, the transmission 14.

The transmission 14 includes a transmission as-
sembly 21 having a radially extending annular flange 22
which is secured between the motor casing 16 and the
compressor casing 23 by plurality of bolts 24. Rotatable
mounted within the transmission assembly 21, by way of
a pair of axially spaced bearings 26 and 27 is a trans-
mission shaft 28 which is preferably integrally formed as
an extension of the motor shaft 19. The collar 29, which
is attached or installed by shrink fit, is provided to trans-
mit the thrust forces from the shaft 28 to the thrust bear-
ing portion of the bearing 26. The end of shaft 28 extends
beyond the transmission assembly 21 where adrive gear
31 is attached by way of a retaining plate 32 and a bolt 33.

The drive gear 31 engages a driven gear 34 which
in turn drives a high speed shaft 36 for directly driving

“the compressor impeller 37. Typical speeds for the re-
spective shafts are 3550 rpm for the transmission shaft

~28 and 16,000 rpm for the high speed driven shaft 36.
The high speed shaft 36 is supported by bearings, one -
of which is shown at 38 and the other at 39. A thrust bear-
ing 41 is provided to counteract the axial thrust that is
developed by the impeller 37.



venti ng—(47) The transmission (14) to an area o EPLACEMEN@MEEF ssure.

__directiagMomthe gear (31) into

provi.ding a barrier (59) . bet ween the g
sur r ound- ing the transmi ssion (14).
the barrier is formed by a shroud (59){ and

Lubrication of the geérings occurs as follows. Qil is
provided to the bearing 26 and 27 by way of the trans-
mission assembly 21. Qil from the bearing 26 flows
through the passage 42 and then through the opening
43to the sump 44. From the oil supply annulus surround-
ing bearing 27 the oil flows into passage 46 to lubricate
the bearing 38. The oil then runs from the left side of the
bearing 38 through the opening 43 to enter the sump 44.
Similarly, it flows from the right side of the bearing 38
through the opening 47 into the sump 44.

Referring now to the bearing 39 at the other end of
the high speed shaft 36, an oil feed passage 48 is pro-
vided as a conduit for oil flowing radially inwardly to the
bearing surfaces, and an oil slinger 49 is provided to sling
the oil radially outwardly from the shaft 36. Annular cavity
51 functions to receive the oil which is slung off from the
bearing 39 and to facilitate the drainage of oil through a
passage (not shown) to the sump 44. As the oil accumu-
lates in the sump 44, it is drawn into the inlet 52 of the
oil pump 53, which functions to pump it through a filter
54 and then to the system components for lubrication
thereof.

In order to limit the migration of oil from the trans-
mission 14 by way of the shaft seals, the transmission
14 is vented to a source of low pressure refrigerant (i.e.
to the compressor inlet 46) by way of a transmission vent
opening 47. An oil separator or demister 48 is provided
to recover a certain amount of entrained oil before the
refrigerant passes into the opening 47. Such an oil sep-
arator, however, will not, by itself, suffice if the amount
of oil that is so entrained is excessive, such as tends to
be the case with high speed, high pressure machines
such as those used with R-22 refrigerant. It is the pur-
pose of the present invention to limit this oil entrainment,

and thus the oil carry-over that would result, by the use

of structural features in the system.
it is recognized that a certain amount of oil is going
to be thrown radially outwardly by the drive gear 31. In

order to prevent that oil from creating a mist and being
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;surroundi ng relationship to the gear (3f) [ro |W: ' y
outward flow of oil fromthe gear (31) and QlEr ﬁm& S#@hy

reduce the generation of oil mist in the space surrounding the
transm ssion (14). 7. A method as set forth injcllaim6, charactenized in
I ncl udi ng 'the step of providing a dischagge secfion ‘

entrained within the refrigerant surrounding the trans-
mission 14, a gear shroud 59 is provided in close sur-
rounding relationship to the gear 31. The gear shroud 59
is shown in Figures 1-5. As will be seen, the gear shroud
59 includes a front wall 61 and a rear wall 62, with the
two being interconnected by way of a semi-cylindrical
portion 63. The semi-cylindrical portion 63 circumscribes
an angle of about 270° as it extends from its one end 64
tothe other 65. Near the end 64, the semi-cylindrical por-
tion becomes planar in form to provide, in combination
with portions of the front 61 and rear 62 walls, a dis-
charge chute 66 that functions to direct the oil that is col-
lected by the gear shroud 59 in a downward direction
toward the oil pump 53. -

Integrally connected to and extending substantially

- normally from the shroud front wall 61 is a semi-cylindri-
cal extension portion 67 which is fastened to the casing
68 by a plurality of fasteners passing through hole 69.
This member functions to isolate the area surrounding
the high speed shaft 36 from the area surrounding the
transmission 14 such that oil will not tend to be centri-
fuged out in to that area.

On the rear wall 62 of the gear shroud 59 there are
provided a plurality of fastening brackets 71, 72 and 73,
which allow for a fastening of the gear shroud 59 to the:
transmission assembly 21 by appropriate fasteners. In
this way, the gear shroud 59 is rigidly supported between
the transmission assembly 21 and the casing 68 so as

" to form a barrier between the drive gear 31 and the area
surrounding the transmission 14 such that oil that may -
be flung radially outwardly by the drive gear 31 is diverted
and prevented from misting and thereby being entrained
within the refrigerant in that area. All of the oil that is so
restricted tends to flow downwardly to be discharged

~ from the discharge chute 66 where it enters the sump 44.

It should be mentioned that the oil that is on the drive
gear 31 originates from both the bearing 27 and from a
supply of oil that is directed specifically to the drive gear
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31 and the high speed driven gear 34. This oil enters by
way of a spray device 74 which is mounted on a casing
76 (see Figure 2), to cause oil to flow directly onto the
gears. A stripper 77 is provided to strip the excess oil
from the drive gear 31 and allow it to fall down into the
sump.

Considering now the affect of the gear shroud 59 as

it contains the transmission oil and directs it into the
sump 44, it will be seen in Figure 2 that the discharge
chute 66 is directly over the oil pump 53 in the sump.
Because of the high speed at which the drive gear 31
rotates, the oil is discharged with such a force that it
tends to create turbulence and cause cavitation in the oil
pump 53 by evacuating the oil from the sump in that lo--
cality. Furthér, the gear teeth act as a fan or blower and
propel a large volume of refrigerant gas plus entrained
oil: The oil and gas mixture produces a frothy solution in’
the sump wh ich, when injécted by the pump, causes cav-
itation. To prevent this from occurring, a baffle 78 (see
Figures 1 and 2) is provided as an integral part of the
compressor casing 23 that extends outwardly and down-
wardly into the sump 44 to protect the il pump from this -
phenomenon. That s, the submerged baffle 78 functions
to protect the inlet 52 of the oil pump 53from the localized
churming and detrimental effects of refngerant gas en-
trainment brought on by the close proximity of the gear
shroud discharge chute 66 to the oil sump 44. The ex- -
tended end 79 of the baffle 78 is secured to the compres-
sor casing where it meets the side walls and is open un-
der end 79 to allow for the free flow of oil from the sump
to the oil pump 53.

(66) on tmect the flow of oil erEp[[p_ef:.-__;\,;---..- gerold (59)
to the adjacent oil«sunp.(44). 8. A nethod as se Fﬂt\]&* VEHEET
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Claims -

1. A centrifugal compressor (11) of the type having a
motor (12) for driving an impeller (37) through a low
speed shaft (28), a Iubrlcated gear (31)and a hlgh
speed shaft (36).

wherein the gear (31) is located in a transmis-
sion hoeusing (23) having an oil sump (44), a vent
(47) fluidly communicating with an area of lower
pressure, and a barrier means (59) between the
gear (31) and the space surrounding the transmis-
sion (14), the barrier means (59) acting to direct the
flow of oil from the gear (31) into the sump (44),
" characterized in that the barrier means is a
shroud (59) disposed in close surrounding relation-_
- ship to the gear (31) to protect the gear (31) from
slinging oil radially outwardly and thereby prevent
the oil from being entrained within the low pressure _
- refrigerant in the transmission space between the
shroud (59) and the transmission housing (23).

2. _A centrifugal compressor as set forth in claim 1,
characterized in further including an oil pump (53) in
the sup (44) and a baffle (78) disposed between the
pump (53) and the shroud (59) to deflect the oil being
directed from the shroud (59) so as to prevent cav-
itation at the oil pump (53).

3. A centrifugal compressor as set forth in claim 1,
characterized in including an oil separator (48) in the

' ve_nt (47).

4. A centrifugal compressor as set forth in claim 1 )
~characterized in that the centrifugal compressor (11)
is designed for compression of a relatively high pres-

sure, high density refrigerant.

S. A centrifugal compressor as set forth in claim 4.
characterized in that the refrigerant is R-22.
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6. A method of reduciﬁggoi-l loss for a transmission
housing (23) of a centrifugal compressor (11) having
an oil sump (44) and a lubricated high speed gear

_(31) which tends to sling oil outwardly to generate
mist in the transmission (14), the method comprising
the steps of:

venting (47) the transmission (14) to an area of
lower pressure,

directing the flow of oil from the gear (31) into
the sump (44) by providing a barrier (59)
between the gear (31) and the space surround-
ing the transmission (14),

characterized in that the barrier is formed by a
shroud (59), and

in comprising the step of placing the shroud (59)
in close surrounding relationship to the gear
(31) to impede the radially outward flow of oil
from the gear (31) and thereby substantially
reduce the generation of oil mist in the space
surrounding the transmission (14).

A method as set forth in claim 8, characterized in
including the step of providing a discharge section
(66) on the shroud (59) to direct the flow of oil from
the shroud (59) to the adjacent cil sump (44).

I~ :

8. A method as set forth in claim 7, characterized in
including the step of providing a baffle (78) in the
vicinity of the oil discharge (66) from the shroud (59),
the baffle (78) acting to deflect the oil flow from the
shroud (59) away from an oil pump (53) to prevent
cavitation thereof.

j©

A method as set forth in claim 6, characterized in
including the step of providing an oil separator (48)
in the vent (47).

\
Ny T
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ABSTRACT:

A gear shroud (39) is provided in close surrounding
relationship to the drive gear (31) of a centrifugal
compressor (13) such that oil that might otherwise be thrown
outwardly as a mist to be entrainedﬁand-carried over into
the refrigerant, will be -contained and directed into the
sump (44). In order to prevent localized churning in the
sumﬁ (44) and the resulting cavitation at the oil pump (53),
as might be caused by the high velocity flow of oil and
refrigeration gas mixture from the gear shroud (59), a
baffle is provided over the oil pump (53) to divert the

inflow of oil and entrained gas into other areas of the sump
(44).

FIGURE 2.
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