2196419 SUCTI ON LI NE FLOW STREAM SEPARATOR FOR PARALLEL Cé&g%ﬁg%
ARRANGEMENTS The present invention rel ates the deliver ctton gas
ard oil to parallel conpressors in a 5 refrigeration circuit. Mor e
specifically, preferred enbodinents of the present invention relate

to afbaratus for deliveri n§UGREGNaLINEDEROW STREAMtSBPARAEORNI entrai ned

oi | &4t he conpressors in a caraIIeI co -ressor |nstallat|on wherei n one of
t he conpressors 10 i s dedigRdhd 2 AEREREPOPRARRANGENSN 2Phe sucti on gas
and entrained oil. wel | documnent ed .t hat en paraIIeI si de
conpressors are enpl oy'@gel Rreﬁﬁg‘@drl‘;‘gﬁﬁ%@‘at‘% s (et l’f?u.A? e ot
exists for one of _the.conpressars, 15 beco rved for | ubricating
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of a lowside refriger conpressor onpressor
uni t and general Lindalinased | Bl e ng éen%umxﬁ;eﬂél%xpotié!até Pestion

of the not.or-conpressor |ubricating oil Ich collects and is stored In
the sunp area, beggpReatb’ éﬁdleddémi{réﬁlﬁycﬁir@qms APoERLEUGES $0¢0ia®
the shell of the compressor and travels wth the suction gas into, through
and out of the cogpseaadrentrained oil to the compressors in a parallel

compressor installation wherein one of the compressors
| 1Q_' is designated to receive a majotity Af the suction gas
and entrained oil.

It is well documented that when parallel low-side
compressors are employed in closed refrigeration
systems the tendency exists for one bf the compressors

.15 to become starved for lubricating oil. A low-side
compressor is one in which suction gas is essentially
dumped inﬁo the interior of the shell of the
compressor. |

The closed shell of a low-side refriéeration

20 compressor houses' a motor-compressor unit and.
generally defines a lubricating oil sump at its
bottom. A portion of the motor-compressor lubricating
oil, which collects and is stored in the sump area,
becomes entrained in the suction gas which dumps into

25 - the shell of the compressor and travels with the

suction gas into, through and out of the compressor.
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2 The entrained oil flows with the refrigerant into the remai nder of thé v
refri‘geration systemand is carried back into the shell of the conpressor
with the suction gas as it returns fromthe evaporator. \Wen suction gas is
returned, fromthe evaporator to the com 5 pressors in a refrigeration
-system-having parall et l.owside-conpressors it is inevitable that one of
the conpressors will draw nore suction gas, and consequently nore entrammgg
lubricating oil, irnto its shell than will..the other conpressor. Over a
period of time and unl ess otherw se ac@ounted for, the oil in the sunp of
one of the conpressors 10 w | ‘be depleted while the shell of the ot her
conpressor will becone overfilled with oil. Provision nust therefore be-

made to equahl ZRcthfeRi b1l §Y6kS WibntdiR P@fﬁgtelnccenm @RS WehaideTUGH che
refrigeration systens and to naintain those |evels in an equalized state

during syst &MTigeratien; syptemmand dpecargigd) hagk chntor bhg shelh of nebecat ast rophic

failure of tbsprkesor wapr@eseacmﬁsgsoab ﬁUEBtMnbeEﬁﬂEShd@hﬁ&ﬁiorMiny
attenpts have been de to sol ve e oil

u? i on agsom ated -
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compressor sHng E&Jﬂ%bfé '}_% thgé Q! Ul 905,40 wideE:Q& kb &%Fﬁd zat| 0”.

probl em f ocus ‘Upon equall ressures I n the sunp para
CoNnpr essor sgEH lanémsemtémtmreaﬁmﬂsed)fluhtmtém g’aé; i:me ttseshéldr e
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"the shell of each:conpressor. Both of these solutions -are relatively
conpl ex and°‘é1’?eé"’§é?lét°&P‘P'§Fe§u5?"e-ctth?d’i’251“ the cFP E€1I°"Sr‘é%1l5&6mﬁ’mp8%?§£l§§e of
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- and to maintain those levels in an equalized scate'during system oper-
‘ation. Failure to do so can result in the catastrophic failure of the
15 compressor whose oil ‘supply becomes depleted. '
Many attempts have been made to solve the oil equalization
problems associated with compressors in parallel compressor refrigera—
tion systems. Many such attempts have been based upon the mechanical
pumping of oil from one compressor sump to the other. Other solutions
20 to the oil equalization problem focus upon equalizing the pressures in
the sumps of parallel compressors to insure that equal amounts of
.suction gas, and therefore entrained lubricating oil, are continuously S
and independentlf delivered to the shell of each compressor. Both of N
these solutions are relatively complex_and are gene;ally_subject to
25 mechanical breakdown.
| | Because of the relative complexity of such systems and the
-catastrophic results which can occur upon their failure, efforts have
been. made to provide oil equalization arrangements in parallel com-
pressor refrigeration systems which are more mechanically simple and

30 therefore more inherently reliable than the previously mentioned oil



v F

30 therefore nore inherently reliable than the previously mentioned oi

3 level equalization schenes. Exenplary in this regard are U. S: Patents
3,386, 262 to Hackbart and 3,785,169 to Gylland, In Gylland a parall el
conpressor lubrication schenme is taught 5 which is based upon the delivery
of tife~entire vol une of suction gas fromthe evaporator in a refrigeration
sysbgﬂ1to a S|ngle one of the two parallel discharge conpressors therein
Suction gas is then com nunicated fromthg shell of the first conpressor
to the shell of the second conpressor. Gylland teaches, therefore, a series
| nput, par- 10 al l el output. arrangenent. Because of this arrangenent,

the shell of the.Gemueases iy UN&RssUSILON99%] Bnfl LEply el opedels

al ways at. a hi her ssure i'n-operdation

shel i of the dom%fr,ééZn@omldvsgrand J’H@Shl@neo Qyﬂéstsbre in the first
conpressor is enployed to drive oil fromthe sunp of that conpressor to the
sunp 15 of the second conpressor. Mst significant in the Gylland
arrangenent is the avoi dan6ellsmdpa parpbielseampr evsosalubsisaniont srhegpnels saught

paral l el output HOEPHIESEYed- udh H@élldbﬁivtemyrﬁf thohante Ivshmer 8€tRde fdnogad he
evaporator in a refrwgeratlon siy " Y aped coupling which

te
has a branch 20 fFoRthE CGRAERLS i“ a B’é%&ﬁﬁ’éat&fmt%ét%ﬁﬁl rfd“%b%f’f‘@ athon,
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of the dellveryo a nmajority I on he &h
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pressor is in operation. The sécond conpressor relies upon the receip
. the compressor to which suction gas is directly delivered is always at

a higher pressure, when the system is in operatiqn, than the shell of
the downstream compressor. .The higher pressure in the first compressor
is employed to drive oil from the sump of that compressor to the sump
15 of the second compressor. Most significant in the Gylland arrangement
is the avoidance of parallel suction paths into the shells of parallel
“output compressors.
In Hackbart,.refrigerant is directed from the evaporator_in a
refriéeration system to a “T" or "Y" shaped coupling whiéh'has é branch
20 line connection. Because of the coupling configuration, the shell:of a
' first of the compressors receives a majority of the suction gas and
therefore, a majority of the lubricant entrained therein. By virtue of
U the delivery of a majority of the suction gas to it, the shell of the
first compressor is maintained at a higher pressure than that which
25 will be found in the shell of the second compressor when the first com—
pressor ié in operation. The secon& compreséor.relies upon the receipt
of oil from the shell of the first compressor through an oil equaliza-
tion conduit. O0il is driven from the shell of the first compressor
through the equalizatioﬁ conduit by the elevate& pressure in the shell
30 of the first compressor. However, the coupling in Hackbart is con-

figured so as to also allow for the delivery, through a conduit



of oil fromthe shell of the first conpressor through an oil equaliza- tion*s
conduit. QI is driven fromthe shell of the first conpressor through the-

equal i zati on conduit by the elevated pressure in the shell 30 of the
first conpressor. However, the coupling in Hackbart is con- figured so as
'to alsa.-allow for the delivery, through a conduit 4 connected to the_. .

‘branch |ine connection of the coupling, of refrigerant gas and sone - n&j:

lubricating oil directly to the shell gf the.second com pressor. In the.

Hackbart coupling the branch |ine connection which 5 |eads to the shell of _

t he second conpressor is conpletely out of line with the flow path of
suction gas and oil which enters the coupling fromthe_evaporator. The
line | eadi nGORRPECERS 4o £R% BRISAGH é§§6r°°F‘P6‘Fﬁit°ﬂe°fc6ll}5l"?%‘Ql?‘g'de FeEFi€9TAnE | ne
‘with the sughk QindJssme bowtiRatng N1 PHiFéLSlyORo EotieSEBelY oftinehs&dbali i dm-gas
and/or oil is sitively acted 10 upon and diverted into the branch |ine
whi ch | eadsPf ?%r?] *t he coupling to. the second conpressor. Thus, there is no
facility in the Hackinarhe diaajpbd rtgcudpldhg poei branehyliaet sontpenidhehicuct i on
gas flowstn S t | r e [ t f the
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which is. required before can.en nc It has bee
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the second compressor. Thus, there is no facility in the Hackbart \13'

‘coupling which positively acts upon the suction:gas flow stream to
ihshre the direct delivery of at least a portion of-the-oiluentrained
in the suction gas to the sump of the second compressor.- Further,
15 = because of the inertia of the suction gas flow stream and the:radical
direction change required of it to enter into the branch line leading
to the second compressor, the Hackbart coupling tends to promote the
disentrainment of the heavier oil from that portion of the suction gas
which is-abie'to accomplish the extreme change in diréction of travel
20 which is required before it can enter the branch.line.
" It has been determined that somewhat more active rather than

passive oil management is'preférable in parallel compressor refrigera-

tion systems than is accomplished by the Hackbart coupling. Yet it has’ ;:) -

‘long been recognized that the reliance upon mechanically operated

25 apparatus such as pumps to accomplish active oil management can unnec~
essarily complicate a refrigeration system and- lead to the catastrophic
failure of -a compressor therein should a‘mechanical malfunction occur.
Therefore, the need continues :A exisc'fbr apparatus which positively
provides for and encourages the direct delivery of-suction gas and

30" entrained oil to both of the codpressors in a pafallel COmpressor

refrigeration'system yet which_maincains'the'mechanicei-simplicity of

a system not subject to a malfunction of a mechanical nature.

o #BthheNsuction gas



ﬁ%{ssi ve oi| managenment is preferable in parallel conpressor refrigera- tion
systens than is acconplished by the Hackbart coupling. Yet it has |ong been
recogni zed that the reliance upon mechanically operated 25 apparatus such
as punps to acconplish active oil nanagenment can unnec- essarily conplicate
a retrigeration systemand |lead to the catastrophic failure of a conpressor:
t heétei-n shoul d a nechani cal mal function oceds .~ Therefore, the need
continues to exist for apparatus which positively provides for and

encour ages the direct déit vdsy ar RRiech R 4he 3presentrainventiont do

both of the conpregpeitively Ppravigk CRUP’ R0 d{RbEL YPal Ode PYFEEYP i

whi ch nmai ntains the chani cal = si npl |8| t%x of a system not subject to" a
mal function of a mE&HEHIeHantat9Re. and entnained Jlubypicating eht Fredsint

invention to positicenipregsmssie ihor at hpagaltel pedripEEddoer weFr iigRirad grimnt
gas and entr ai rged Is%@e%pti ng oil to two conpressors in a. parallel
conpressor refrigeration 5 system The invention provides a suction |ine
fl ow stream separat or f &@hen inventjion ergwisiane mfatign diigre fiowemtrean

conprising: a housigighlafide NOESr SeRAT Akl RRpERAMRBMpHaRbR] 1 erilfR i dd
fl ow communi cation wth the sucti,on Iine | eading fromthe evaporator of the
refrigeration syst &%SHhCOMBRRLSIRGS ng the flow stream from the suction

line to diverge prioa housimyedefiginingi G seppdrdtion CoRahberamndajied
housing being gdapted 18 1f,  Htw "cbhMnTBATBRC UL Whi LlSe 18k °1i%le Of
leading from the evaporator of the refrigeration
_ system, means for causing the flow stream from the
- suction line to diverge prior to entering said
separation chamber and said housing being adapted to
15 be in flow communication with the interior of the
shell of a first of said multiplé compressors; and
~a takeoff conduit having a distal end extending
into the interior of said separation chamber, the
distal end of said takeoff conduit being arranged for
20 facing generally into the flow stream which is
communicated to said separation chamber from the
evaporator in said system, said distal end being
spaced apart from the wall of said separation chamber
and said takeoff conduit being adapted to be in flow
25 communication with the interior of the shell of a
compressor other than the shell of said first of said
multiple compressors. |
The invention also provides'a suction line flow
stream separator for a parallel compressor
30 refrigeration system comprising: ' | ’
a housing defining a separation chamber, said
seﬁaration chamber being adapted to be in flow
communication at its upstream end with the evaporator
in said refrigeration system and at its downstream end



shell of a first of said nultiple conpressors; and a takeoff conduit having '+
a distal end extending into the interior of said separation chanber, the
distal end of said takeoff conduit being arranged for 20 faci ng
generally into the flow stream which is comunicated to said
separation chanber fromthe evaporator in said system said distal end
bei ng spaced apart fromthe wall of said separation chanber and said
t akeof f conduit being adapted to be in flow 25  conmunication with the -
interior of the shell of. a conpressor- othe% than the shell of said first of
said nmultiple conpressors. The invention al'so.provides a suction line flow -
strean1separatorn§§h atbaraiﬂﬁﬁréQFpr@§soﬁhso shedfly | gér aonen Qﬁstsnud

conpri sing:- akagrdef | eamﬁeegsaeaar 2heOlroB3ulRridaad azear 8 844
chanber belng a gted to be. ow C nnunlc fion at its upstreamen
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separation chanpggrjgadatibg s;gggﬂnahﬂa in said refrigeration system
and o .

_ _ a takeoff conduit Wthh penetrates said housing,
10 - said takeoff conduit havxng an upstreant end which
extends into said separatlon chamber and a downstream

end which extends out of the housing defining said v,
separation chamber, said upstream end of said takeoff
conduitﬁbeing'arrangedJfor'facingﬁgenerally into the

15  flow stream which is communicated to said separation
 chamber ' from the evaporator in the refrigeration -
system, and said downstream end of said takeoff

'conduit belng adapted to be in flow communlcatlon with
the shell of a compressor other than sald one of said

20 parallel compressors. '
- The invention also provides a multlple compressor
refrlgeratlon system comprlslng.
' a first low-sxde compressor havzng a shell which
' deflnes an oil sump; ' o
25 a second lowaSLde compressor having a shell which 'Ly -
. defines an oil sump; o
. an oil level equalization'conduit’connecting the
oil’ sumps of said flrst and sald second compressors -
for flow, '
30- an evaporator, _

- suction ‘line conduit means connected to said
evaporator for conductlng a suctlon flow stream from
sald evaporator,

a housing, ‘connected to said suction line conduit



a takeof f conduit which penetrates said housing, 10 said takeoff conduit
havi ng an upstream end which extends into said separation chanber and a
downst ream end whi ch extends out of the housing defining said separation
chanber, said upstreamend of said takeoff conduit being arranged for

f aci-ng generally into the 15 flow stream which is communicated to said
seﬁh&atlon chanber from the evaporator in the refrigeration system
and said downstream end of said takeoff conduit being adapted to be
in flow comunication with the shell of a cogpressor other than said one of
said 20 paral l el conpressors. The invention also provides a multiple
conpr essor refrlgemﬁﬁﬂﬁvsy%?§n1@@ﬁ@ﬂ%ﬂ9m)aa.$¢P§¥5FDMPS|Qba@bﬁpves§9nd

having a shell whi gbpdebitien ara:ua:dbeswm.-m?ﬁa? céoasceaétkeﬁhil darea
conpressor having a shg i C i nes an oi squ an oi |

equal i zati on conduffFeg ﬁﬁé3$¥¥k)éhﬁa?ﬁ 9sgrfpcticna a?ﬂe?ngtséﬁ §&F&1°n
second conpresSorsline tbadni8Omeans andnsatidpsspagatisucichambeli beiagnduit
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from sai d evaporator; I'ng, connecr: 0 sal I'ne condu
-7- 1nterlor of the shell of said first compressor, and

a takeoff conduit having a distal end, said

takeoff conduit penetrating said housing and extending

10 into said separation chamber so that said distal end

is spaced from the wall of said separation chamber and

faces generally into the flow stream conducted from

said evaporator to said separation chamber, the cross-

sectional area of said distal end of said takeoff

15 conduit being sized so that a majority of the

contents of the flow stream communicated from said

evaporator into said separation 'chambér bypass the
distal end of said takeoff conduit.

. A selective suction line flow stream separator,

20 which forms an embodiment of the invention, acts

positively on the suction gas flow stream delivered

from the evaporator in a parallel compressor

refrigeration system to cause the direct delivery of

unequal amounts of suction gas and entrained oil to

w 25 the shells of the compressors thereof. This suction

line flow stream separator comprises a structure

which is connected at an inlet end to the line which

communicates low pressure vaporized gas and entrained



means, for

defining a separation chanber, said separation chanber:’

havi ng a cross-sectional area greater than the cross-sectional area of said

suction 5

conmuni cat i
first conpr
condui t pen

line conduit neans and said separation chanber being in flow.

on at a downstreamend with the interior of the shell of said

essor; and a takeoff conduit having a distal end, said takeoff"
etratlng sai d housing and extending 10 into sald separation

chanber so that said distal end is spaced fromthe wall of said separatlon

chanber and

faces generally into the fgom13trean1conducted fromsaid-

evaporator to said separation chamber, “the cross- sectional area of said

di stal end

of said takeoff. 15 condU|t being sized so -that a

majority of the contents of the flow stream comunicated from said

evapor at or
t akeof f- con
forms an
gas flow st
refrigerati

suction gas and entrained

into said separatlon chamber bypass the distal end of said
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e vapori nd_entraine
J%era o the suction gas(%low stream. The takeoff conduit con—

nects to a suction line which leads directly to the one of the two
_manifolded pair of compressors which is designated to receive a lesser

' portion of the suction gas and entrained oil delivered from the evap- \4)
.orator in the system. '

_ ‘The downstream end of the separation chamber of the flow

- Stream separator is connected to a suction line which leads to the

: compressor designated to receive a majority of the suction gas and oil
from the_evaporator. By controlling the location and cross-sectional
area of the inlet end of the takeoff.conduit in the separation chanber
it can be insured that a maJority of the suction gas and entrained oil
'delivered to the separator is delivered to the designated one of the
compressors which is to receive the larger amount of suction gas and

~oil. It can further be assured that the other of the compressor
receives a direct though lesser Supply of suction gas and oil.

In operation, suction gas and entrained 0il is delivered frmn -
the evaporator to the inlet end of the flow stream separator of the
present invention._ As the Suction gas flow stream enters the tapered .
portion of the apparatus which opens into the separation chamber, it :

'tends to diverge and to hug the inner walls of the apparatus. A

-

\i)'ﬁ:



8- 0i'l fromthe evaporator in a parallel conpressor refrigeration system
The separator structure transitions through a diverging tapered section

whi ch opens into a separation chanber having a dianeter |larger than the 10
diameter of the inlet end of the separator. A takeoff conduit pene- trates
t he~separati on chanber and includes an i-nigat -end whi ch faces generally into
t héssuction gas fl ow stream The takeoff conduit con- nects to a suction
l'ine which leads directly to the one of the two nanifolded pair of
conpressors which is designated to receive a |esser. 15 portion of the
suction gas and emjerityl of tde igas candrentrainedapilomitldsr thexefore
system The downstream end of the sfraratlon chanber of the flow stream

separator is confetgERteota 306 ben fHoumd @k Ghe onken @Qﬂ@%r%fssﬁ're
de nated to rece e a or ty.of th ctjon, ga and ro the_
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further be assureghdhagephgatbier wiflil h%oﬁ%ﬂlﬁhﬁssqrntroec%ﬁ@s ol FHion |
t hough I esser supply of Suction gas and oil. In operation, suction gas and

entrained oil is ¢eambereddr an t egsentpaleiyyorlisedhe fadhdoncndnaf wimrl f | ow
stream separator of the present invention. As the suction gas flow stream

enters the taper eprSfeed pootentenf thacinpgtrend sofihtlod tadesst £ ndanduniet .
separation chamber, it tends to diverge and to hug the inner walls of the
aan/r atus. A - 8a Due to the tendency of the fluid stream to resist
10 separation from the walls of the flow stream separator
at the boundary layer locations, a majority of the
suction gas and entrained oil will be carried past the
inlet end of the takeoff conduit, out of the separator
' .apparatus and to the first of .the designated
15 compressors. However, due to the size and position of
the takeoff conduit inlet, the direct delivery of at
least a predetermined though lesser portion of the
suction gas flow- stream to the secondary compressor is
~ ' assured. | |
20 Thus the delivery of a greater amount of suction
gas and entrained oil to the shell of one compressor
than to the shell of the other of a manifo.ld pair of

parallel flow path of refrigeration compressors is

accomplished by means of the employment of the suction



majority of the gas and entrained oil will therefore mgrate to and be
found at the outer periphery of the separation chanber after having passed
.through the expansion section of the separator. However, a 5
portion of the suction gas and entrained oil entering the separator wl|l
continue into the separation chanber :in an essentially linear fashion and

wi |l proceed to enter the inlet end of the takeoff conduit. Due to the .

t endency of the fluid streamto resist <1BReparation fromthe walls of the&
fl ow stream separator at the boundary |ayer |ocations, a magjority of the
suction gas and entrained oil will be.carried past the. inlet end of the
t akeof f conduit,,out of the s rat oy .apparatus -and to t first. of the
desi gnated 15 c%ﬁﬁ?eggg s?egﬁﬁgggg,wéaggtﬁgtﬂggéi?g éﬁaegggiFP§Heﬁ t he
t akeof f conduit_inlef.. t | r ' y st freleraiped
t hough | esser pic:)Jr)t %’%ﬁh%%agsﬁ%#gﬁkgégﬁf I%gﬁ S ngﬁn t%%’#el seégngg?:;g/-
compressor is aspshCine’Quction GHWISEIAR SELLE! Yo ObnBudeCRhE! adzRuRl Of
~suction gas and entrained oil to the shell of ‘one conpressor than to the
shel | of the ot§erivéry BBNAS pbétBahl of tRar shbekoh! ?a/spaha @htrained =
refrigeration conpressors is acconplished by neans of the enploynment of the
suction .. . - 8boill toecehthwofepheatompubssbrss not, of itself, subject to
mechani cal mal function yet which positively acts :
.- In .order that the invention may be better

understood, the above-méh;ioned-embodimen;s thereof,

- and a further embodiment, which are given by way of

10 example only;_will now be described in more detail, J\}

reference being had to the ac¢ompanying drawings, in

- which: |
Figuré 1. is .a schematic illustratién of a
refrigeration system employing a selective suction

15 __1ine:flowsstream'Separator; |
Figure 2 'is.-_. a cross-sectional view of the flow

stream separator;
l_ Figure 3 is a_sectional'vie#;taken.along line 3-3
of Figure 2; and - . | ) .;L)”'

20 _Figure_4 iJ1ustrates, in cross-section, another

- £flow. stream separator.



trpon t’he suc
portion of t
order that

tion gas flow streamto ensure the direct 5 delivery of a

he suction gas and entrained oil to each of the conpressors.

the invention may be better understood, the

above- nenti oned enbodi nents thereof, and a further enbodi nent, which are
of 10 exanple only, will now be described in nore detail,
refarence being had to the acconpanyi ng drawi ngs, in which: Figure 1

gi ven by way

a schematic
sel ective su

illustration of a refrigeration systemenploying a
ction 15 line flow stream separator; Figure 2 is a

'S

In

cross-sectional view of the flow stT & Separator; Figure 3 is a sectional
view taken along line 3-3 of Figure 2; and 20 Figure 4 illustrates,

In cross-sec
initially to
of conpresso
respectively
to a common

tion, another flow stream separator. - 8 c- Referring

Figure 1, refrigeration system 10 includes a manifol ded pair

rs 12 anBefiefringchnipfiabky ¢h Higora ldi safhigegotiomeystk® End 18

énéﬂgé’é‘ thmif&ﬂieg Oézg(f)l&eéérﬁ.qm;ﬁ essd 3l [2 gﬁ& Al A4S ok HGONTRAY! £at ed

I Schar ge condul e conpressed refrigerant gas Is

del i vered t hAbsrgargsohind.t 1@ d3cserpensiielyp threrghewiich compressgdnsi on val ve

24 from wher @efrlighSantEiAr €6 cbAm@Y 8PredOtd a0k omtdn Afi st g8 Y&dn@ it A6, hage been
efrlger nt stream di sc argfd fr£n1the co reszgrs carries al ong
siﬁz s delivere _

noted, the r
with it a po

f$ﬂ§igerant gas through conduit to condenser

skl

'22 and next to an expansion valve 24 from where it is metered to evap~

orator 26 of the system. As has been noted, the réfrigerant stream
discharged from the compressors carries along with it a portion of the
lubricating oil which is delivered initially into the motor-compressor
units by an oil delivery system or by the suction gés which is drawn
into the compressors from their shells in operation. This oil is
carried through the refrigeration system and is returned from the
evaporator to the shells of the compressors. '

Refrigerant gas is communicated from evaporator 26 through
suctfion line conduit 28 and to a flow étream separator
30. Referring concurrently to Figures 1 through

3, gil-cérrying refrigerant gas enters inlet end 32 of separator 30

which is attached, as by brazing, to suction line conduit 28. The
refrigerant travels through inlet end 32 of the flow stream separator
essentially as it has traveled through suction line conduit 28 due to

.the identical cross—sectional areas and configurations of the conduit

o
15
20
25

and the separator inlet. . .

Due to the divergent nature of next encountered flow stream
expanslén section 34, the cross—sectional area of which increases in a
dowvnstream flow direction, the EISV path of the refrigerant gas stream
énteting the expansion section tends to diverge and to hug the interior
wall of the expansion section. However, the portion of the suction gas

flow stream which is found in the central area of the inlet end of
1



10 | ubricating oil which is delivered initially into the nntor-conpressor'%’
.units by an-oil delivery systemor by the suction gas which is drawn into ’
the conpressors fromtheir shells in operation. This oil is carried t hr ough
the refrigeration systemand is returned fromthe evaporator 'to the shells *
of the-conpressors. 15 : Refrigerant gas is comunicated from
evaporat or 26 through suction line conduit 28 and to a flow strean;
separator 30. Ref erri ng concurrently to Figures 1 through 3, i
oil-carrying refrigerant gas enters inlet end 32 of separator 30 which is
attached, as by brazing, to suction line conduit 28. The 20 refrigerant
travel s through inlet end 32 of the fl ow stream separator essentially as |t

‘has travel e@ebi"fa&UQ"B@%ii Qntidie €oNAWL! 1:2% ﬁé‘z‘i‘eﬁa@d} henb e b 5icdh
cross-sectional areas and configurations of e conduit and the separator

inlet. Due {t&TeYEd H‘i‘%/@?‘@%‘iﬁ“ﬁaﬁﬁf-é%fsﬁ‘fé%t”l?n%’tﬁfﬂé‘?%‘& Pf dlesfywaatessin
expansi on seaéidipadéion Becﬁbas»sﬂaeﬁaw@a&xewaealéa‘s vhighef ficteaw@hat N a

downstream fl ow di r‘?&h‘l gzg ath of th‘g ref{ bg?rant ﬂas st ream
entering t h@Ed9ne s%‘bcttiBFl qaén % §EEFAFe PR RGNS IR eREFaIREL i or |
wal | of %he taxmns:m ®aCtleo po rtHownewteich ihQrpﬂtuiatenclm‘ ihberisuotalds afas f| ow

stream whi CB"‘LS fgi‘l&q’tl @“feh’e Cﬁgrr‘%%re%rg ene ?por W °?nﬂhsgl o ? Tough

separ at or conti nue- tO I near
the expansi end stdet Tehricant enthaingd| abegeﬁremﬂéfrqrmnfswdrlaaim rtheheen~

expansi on 5%951 %rE‘iJ:J of‘aﬁ’&hsggﬂ‘é %n s@é&oQJ 38R Q%Sﬁ?{b& Qﬁimb%?r 34,0

the suction gas flow stream a | ubricant entraine her ein tEan on
t he portion¥ *bﬁxP%“sﬁPBﬁeﬁ‘ﬁi‘%“ t3l‘tei? MtEAchAd /b it 6?Wﬁée%ﬁa4:aldﬁﬂqgnl et .

Theref o®, @heaituisd oFOLid @Bavdl iAo tFRSs&Par@E{Bn chamber. _ o
' ' Disposed within separation chamber 36 of flow streamfsepara- : '
tor 30, somewhat downstream of expansion éection 34, is takeoff conduit

38 which has an inlet end 40 facing into.tbe suction gas flow streanm.
Inlet end 40 of takeoff conduit 38 will preferably be mounted so as to
15 be disposed generally in the central portiép of tﬁe'separation chamber
36 as is best illustrapéd-in Figure 3. _Because,of_the_effeéE of pass- |
ing the suction gas flow stream through'diverging_éxpansion section 34
and because of the relative-cross—sectional areas of-éeparétion ghamber
36 and inlet end 40 of takeoff conduit 38, a majority of.the 0il and
20 . suction gas which enters separation chamber 36 will flow around and -
bypass inlet end 40 of takeoff conduit 38, ;However,_a,predictableIand
preselected amount of suction gas and entrained oil will flow.directly o
into inlet end 40 of the takeoff conduit. : S \ﬁ)'
By the controlled selection of the location and cross- |
25 sectionai area of inlet end 40 of the takeoff conduit, the amount of
~ suction gas and oil which flows thereinto can'be'positively iﬁfluenced
and prede;ermined for all compressor operating conditions. Clearly,
the larger the cross-sectional area of inlet end 40 of the takeoff con-
duit with respect to the cross—seccional_area.of separation chamber 36,
30 the larger will be the portion of suction g&s and entrained oil which
is delivered into the takeoff conduit. Likewise, if inlet end 40 of



&hd the lubricant entrained therein will remain generally in the cen- tral
portion of both expansion section 34 and separation chanber 36, to which
gXpansi on section 34 is attached at its .downstream end, during 10 t he
course of-~its travel into the separation chanber. D sposed within

separ atian chanber 36 of flow stream separa- tor 30, somewhat downstream of
expansi on section 34, is takeoff conduit 38 which has an inlet end 40
facing into the suction gas flow stream Inlet end 40 of takeoff conduit 38
will preferably be nmounted so as to 15 be di sposed generally in the
central portion of the separation chambet®36 as is best illustrated in
Figure 3. Because of the effect of pass- ing the suction gas flow stream
t hrough divergi ng expansion section 34 and because of the relative
Cross-sect i onahe aﬂaeasfﬁ)fcoadmarat Idilp]?dlﬁﬂb&fwafﬂﬁ anrddé n}ael G:ﬂ’ldhél(};e@ﬁrétﬂbﬁoff
conduit 38, a, orit th nd 20 uction I,.C Lers;
separati on ché be: 6QIS\MOPF° oW zfreg ﬁ%r%yp%‘)srse Prit & Y\T 53 v1‘”"?akeoff
condui t 38. [IHbvenghr it aspiuiditcendbt eﬁldhprmebéttcedd@mml b¢ lngetedringas
and ent rai nedygil ofhllech! o bR Y1 kO bEharaRoA Uiy d1 Ol

condui t . B% Re controlled salection o ocatlon and cross-
secti onal #are&tegam perarager 300acHs seleatikelor vet pedlitively &hﬁlﬁﬁ‘Ft%ﬁn gas

suction gas- a@ﬂo@'s'trm Qb1 {Jeus ﬁrfasratenhoafo&ac@@ 1ROSd elrl &laseibmféygeémd &nd
predet erm ned for gngr esa t| ng, condj ti ons. ear | %‘iﬁ t he | ar
‘?ee FCti

the cross- secf%frfa? 46" teppined oRApsL Apoutfs of vﬁ"t‘ﬁ’L
respect to theasramgshstadtamnab &reeahaflsseparaah|dfn:3é1q:zbene’16corﬁﬂessdﬂee

| arger. will b ot| ction gas and entrained oil which is
del ivered i nt 8t %‘ﬂ’%e L SPee s& 3B Likewise, if inlet end 40 of 10 the -

R*ebff cbhduit is d| §|¢| 4e cxputevpladed, sdin walér ckfrigergtivmr ay§tems employ-
~ing parallel compressors, that one of the compressors in refrigeration
system 10 will be designated to operate at a slightly elevated shell
pressure and will therefore be the compressor designated to receive a

- majority of the suction gas being delivered from the evaporator in the
15. system.A In the case of refrigeration system 10, compressor 12 is that
compressor. Therefore, suction line conduit 42, which leads to com-
_pressor 12, is goﬁnected to outlet end 44 6f separation chamber 36 of
flow stream separator 30 and suction line 46, by which suction gas and.
entrained gas is delivered to compressor 14, is connected to outlet end
20 48 of the takeoff conduit. The employment of separator 30 therefore
.results in the controlled delivery of a majority of the suction gas and
kh/ _ 0il which flows through the refrigeration system directly to compressor
12 while an equally controlled but lesser amount of suction gas and oil
is delivered directly to compressor 14, |
25 As noted above, in operation the interior of the shell of
compressor 12 will be at a pressure which is slightly higher than the
pressure found in the shell of compressor 14. This pressure is
employed in conjunction with an oil level equélization tube 50, which
connects the oil sumps of the shells of the compressors at their nopi—

30 nal oil levels indicated at 52 and 54, to drive excess oil from the



—

chanber, as opposed to being centered, nore oil will be delivered through
It as inlet end 40 of the takeoff conduit will be located in a nore .
oil-rich environment within the separation chanber. Thus, flow 5  stream
separator 30 acts selectively yet positively on the suction gas fl ow stream
del i vered fromthe evaporator in refrigeration system10 to control the

&

a3

direct delivery of predeterm ned unequal anounts of suction gas and A,
lubricant to the shells of each of the parallel conpressors disposed in -~
t hat system 10 It is contelipl ated, as in prior refrigeration
systens enpl oy- ing parallel conpressors, that one of the conpressors in
refrigeration system 10 will be designated to operate at a slightly

el evat ed Sheét{emr&swfzéeslrvml bntd@hef Qi bE ctohlsr&%wﬂﬁ%asréi@%g%gmd to

receive a majority of the suction gas being delivered fromthe ev rat or
in the 15 EWHR o1} ntevRLs s 1% {ComBY §9598F at foRVEPeLEH FEPPISOAPrIESELT 12

is that conpéagsos thuJ f’g&i’aeﬁﬂtf&d smitr:eefbﬂ L AesIRR0ebs 14es to\ﬁhtz@ﬂﬁhan%ds to f
com rressor cgonnec e en arat.l on :cha er orT -
o By oam dadaety oF G ater eLpeh AP IHG Of oL Jr o ELAY ASCETD FSBAG AR PO
entrai ned gasndi shdelleiunenvdof @xcesprodd sfirom] dhe isump cofneotistar A0t | eis kasl 20
48 of the t | t, of 0

0 e E’%Ee % .?%igékﬁo@" sT¢Wo ﬁyﬂﬁﬂe 46 w%‘i@ﬁrl%ta‘gé :% %&}%%&r 4

results in i’very of a nmajotit as ahd oil
whi ch fl ows maw b@:g:krimmsl raefmq!qgepatx.onsgstibhmrne@d lag iﬁ) cenxpasesm the

while an equaldyyof QREE 4 8s et b@ﬁ%@éo@@ugﬁd b mkwrh agig&ngtéyshrés

del i vered dlrectly t o, conpressor . not above
operation t HEEfRTELig} Retveen t§‘ﬁe’r‘}eI&F %foﬁﬁ? e@@@?eﬂszrw | Hogever, By yistueure
whi ch i gosl l@fmthy ﬁalsghfs:re hﬁarpr_tabesqorceﬁsmeo-fvwrtdeldtmherys bel ducefor @apr@ssor

Tube 50, whi TR cOABE SRPRE BT CLGrpe B g 4 em%oms?iwlse%i#af%é'ré-a;{ ol
their nom - @@t omzfﬂ.omldtrleewdesarawrcm,eduah ﬁmm SHouldonely |g!eeﬂ>1agsl& oi |
fromthe required. ' . _
' Reférring now to Figure &, in which identidal reférence
15 numerals identify like pfeviously idedﬁified'separator componeﬁts, an N
alternative embodimen;'of the flow streaﬂ'séﬁaratdr of my inventioﬁ
will be seen. The embodiment of Figure 4 differs essentially in the
' diéposition of takeoff conduit 38 with respeét to its ﬁenetration"into
separation chamber 36. In the embodiment of Figure 4, takeoff conduit
" 20 38 is a straight conduit section which faces directly into the suction
~ gas flow stream but in which the obstruction caused by the portion of
the takeoff conduit which passes through the sidewall of the separator _
30 is eliminated. The differences in the embodiments are not extremely -
significant since the obstruction_represented by conduit 38 in the |
25 preferred embodiment, illustrated in'Figurés'l_chrough 3, oécuté
downstream of inlet end 40 of the takeoff conduit. Therefore the
impact of the configuration of the sgparatdf apparétus downstream of
céﬁtered_i@let end 40 of the takeoff conduit is not severe since once
the Suétion'gas'aﬁd'entrained oil flows pasé inlet end 40 of the
30 - takeoff conduit it has little chance of moving upscream against the
flow stream and back into the inlet end 40 of the takeoff conduit.



*Shel I' of conpressor 12 into the sunp of conpressor 14 thereby equaliz- ing
sunp oil levels in the conpressors. A two-source supply of lubri- cant is
thus guaranteed conpressor 14 which consists of the direct delivery of a
predeternlned anount of oil fromflow stream separator 30 5 and the
deli very of excess oil fromthe sunp of conpressor 12. As has been
pravi ously known, suction line 46, which |eads to conpressor 14, may be
crinped as necessary, as is i |1 ustrat et? at 56, to restrict the flow of
suction gas to conpressor 14 and to pronote a |larger pressure differential
bet ween the shells of the conpressors. However, by virtue 10 of the
positive and preci seltemnil de apprectidved ddiak vichey plafsisalc toirbentgasot of each of
the compressap,sligl! sy Wah smebem% ffkha G &%ﬁ BORYSQY “rIENs O T1 oW
stream separ ator 6 suc crinping s not gene? e reqU|re :
Ref erring ndvbet sepmirgtarecan bepmaynted hpoataontelly Péfveré#f@éln@r caruber al s

identify Ii K&thQEﬁ%ﬂeO&EQpMséddﬁgtdééhﬁﬁkr§9Fﬁyi@ié¥hb§§UnEQ£§¥%ES tHRNs@tli6h NAlsi ve
enbodi ment of the flow stream separ.at or Q%tlnventlon will be seen. The

enbodi nedt oftTRARy Ll pof; flow, tersdeatdy; ‘éﬁw P HdedPeR3setes aPPaFetEsikeof f
conduit 38 véinbe rsuspedilspbXtiibs opeﬂmzt lsaﬁa:aaot bl dpad abi thie ebéypieg oI6. I n

t he enbodi ne faqFl Ult ht conduit
section whi cﬁ'tlf’gcsgskg "r"gcék"iflB kig tsrﬁe |%tﬁ' gas%gf’o'\‘/ve °re§ﬁ1e %u? ¢ n which -
t he obst r uctindar ckhesinflbgndehef gravityn cﬁur!:mr.t dkeull teoappriecisiedchharasses
through the éetpgﬁmlr' 3@fcam% SERRLE Qﬁtm lBa & vhFldigt § compdiBsdl fe ?gis%nces in

t he enbodi nent's are not extrenely significant sincé the obstruct

repr esedfed Ing E‘%ﬁi’&uFQ°1BB°qaﬁi‘Eﬂ1én25‘°'°Hr &Ves COUPEA#BRER*nent, illustrated in
Figures 1 through 3, occurs downstream of inlet end 40 of the takeof f
cdadui t. Therefore the i mpact of the configuration of the separator

appar atus downstream of centered inlet end 40 of the takeoff conduit is not
severe since once



t he suction gas and entrained oil flows past inlet end 40 of the 30

t akeof f condui t

stream and back into the inlet end 40 of the takeoff conduit.
be appreciated that the physical orientation_of separator 30 can be varied

it has little chance of noving upstream agai nst the flow
12 1t will

I n accordance with system needs.  That is, thé separator. can be nounted.

hori zontally or vertically or can be otherw se di sposed as necessary. - .

Preferably, however, the suction gas 5 streamw || not flow vertically .

br apparatus since such disposition of the separator

ould lead to the clogg nlei 32 bé oi | which night seek to settle I n
nd i nft+B€nc

upmard into the

the area of the ihtet pcyﬁgn

appreci ated t hat
conpressor types,™
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conpressor refrigerator Sys

em conpri usi ng defining a

chanber adaptsd Seo de B9 | B1EWORGAIRILLRLLRN Wil thE Sl %h | 195e

l eading from the

~causing the flow séa@btngf r esomhethdct eé9apoktter t 6f dtuergeefﬁﬁga&athen

entering said separation chanber and said housing being adapte

to 10

in fl ow communi casystemj t Imdalms |ﬁ02r |<mu£dfng hehe flow stream from the

.10

15

20

25

suction llne to diverge prior to entering said

separatlon.chamber-and-sald.housing-belngfadapted=to
be in flow communication with the interior of the

shell of a first of said mnltiple;compressors; and

a takeoff conduit having a distal end extending

into the interior of said separation chamber, the

distal end of said takeoff conduit being arranged for

facing generally into the flow stream which is

communicated to said separation chamber from the -

evaporaéor in said system, said distal end being

spaced apart from the wall of said separatien chamber

and said takeoff conduit being adapted to be in flow

communication with the interior of the shell of a

compressor other than the shell of said first of said

multiple compressors.

2. . A flow stream eeparator apparatus according to

claim 1, wherein the distal end of said takeoff
conduit is generally centered in said separation

chamber.
-

| I

evaporator of the refrigeration system neans or

e .

v



shell of a first of said multiple conpressors; and a takeoff conduit having
a distal end extending into the interior of said separation chanber, the
di stal end of said takeoff conduit being arranged for 15 faci ng

generally into the flow stream which is conmunicated to said
separ ati on chanber fromthe evaporator in sgﬁd system said distal end

bei g spaced apart fromthe wall of said separation chanber and said

t akeof f conduit being adapted to be in flow 20 comuni cation with the

interi f the ghell of ther than the shell of said first of
sai d ml tipl e corpr esBordow SLree | Baparstor, SERRFALRE S8 U hoBErding

to claim 1, whergn hhc istal: endoghoSebd LAKSITL e FRAJUtrodd to

generally centeréd in sai Separati on—c W St ream

separator accor dh@@ekge?' 36M 4n' o PgWQ%ﬁi Ngaak oHEf"‘QE fQéiﬁaUﬁbﬂgihgren of

flow streamto divergé is an expanston section of said housing upstre

sai d separation gRagbehm of sdid s@phr8WisSh' 8RAMBERAr ator according to
claim1l, 2 or 3, wherein the size of the cross-sectional area of the distal

end of said takeoff conduit is predeterm ned so that the major portion of
the flow streamentering said separati on chanber bypasses said 10 distal
end. 5. A Bl owdst r eamfdeparstreamcseparator oaesprdingofto claim 1, 2

or 3, wherein the size of the cross-sectional area of
the distal end of said takeﬁff conduit is
predetermined so that the major portion of the flow
stream entering said separation chamber bypasses said

10 distal end.

5. A flow stream separator according to any one of
tclaims 1 to 4, wherein the entire portion of said
takeoff conduit which is in the interior of said

separation chamber is a straight conduit section.

15 6. A flow stream separator according to claim 5,
— wherein said separation chamber is circular in cross-
section and wherein said straight line conduit section

is concentric within said separation chamber.

7. A suction 1line flow stream separator for a
20 parallel compressor refrigeration system comprising:

a housing defining a separation chamber, said

AR



clains 1 to 4, wherein the entire portion of said takeoff conduit which is
in the interior of said separation chanber is a straight conduit section.

15 6. A flow stream separator according to claimb5, wherein said
separation chanmber is circular in cross- seci{g on and wherein said straight

| ine conduit section is concentric-within said separation chanber. 7. A.
suction line flow stream separator for a 20 parallel conpressor = "
refrigeration system conprising: a housing defining a separation chanber,
sai d separation chanber 'being adapted to be in flow communication

at its upstream eabatdtide ENaRLER! ObelifgS AladapRied AL ik Syptepapd at
its downstreamend with the interior of thé shell of one of said parallel 5
conpressors, theoniaficdision ot itar apstieans Fndl SEPEH thO NevaperResr
being larger than the cross- sectional area of the conduit of the
refrigerati on sydemait aefriderdationvsystantaid i sbeilttdedowestseanl end
separation chanber and the -evaporator in said 10 refrigeration
system and a takddif thendintemioropecthe rshelbl sof doneust ngpid apairabkedf f
conduit having an upstream end whi ch extends into said separation chanber
and a downst PeamGARPHABERTEW enBBeouCTSIS§ hEeREISN]L deaFARng ofai dcsakd
separation chanber, said upstreamend, of. said takeoff conduit bein

arranged for facﬁﬁ?iﬁﬂﬁ%%ﬂlyck eFhePPLBE stAFFRTANITHRT s BRAMUFFESE2d to

i ration e e L _ . ; _y )
sai d separatio sectional area of the conduit of the refrigeration

system_throﬁgh which flow is éstablished'between said
sébaratibni éhambe: and the evaporator in said W
10 refrigeration system; and | |
a takeoff conduit which penetrates said housing,
said takeoff conduit having -an upstream{ end which
extendé:ihtdﬁéaidlsépafatién chamber and a downstregm'
end which extends out of the housing defining said
15 .séparation'éhamber, said upstréam end of said takeoff
B éonduitJbeing arranged for facing generally into the
flow stream which is communicated to said sepgration
chamber”.ffdﬁ] the evaporafbr- in the refrigeration
syéteﬁ,” and - said dowﬁstream' end of said takeoff
20 'conduit-beiné:adapted:to be in flow communication with
'the”shéll of a'cdmpre§sor other than said one of said

parallel compressors.

8. A flow stream SeparétOr according to claim 7,

whérein'éaidfﬁpstream end of said takeoff conduit is

% ¢ L KB 5§ ¥



“~thamber from the .evaporator in the refrigeration system and said
downstream end of said takeoff 20 conduit being adapted to be iin flow
~comuni cation with the shell of a conpressor other than said one of said

‘paral l el conpressors. 8. A flow stream separator according to claim?7,
wherein said upstreamend of said takeoff cokduit is spaced fromthe
wahl, of said separation chanber. 9. A flow stream separator according to

claim8, wherein said upstreamend of said takeoff conduit is centered in
sai d separation cPed®ed. fxom the wall gf seidasepapatienr chambening to
claim?7, 8 or 9,_, whe egg' sai t akeof f conduit has ,.a cross- sectignal

ar ea V\herebyhanbma brit The SHEBAMs  FRRATIFIT h aCSOLFiRGni 2t &F31M o8 sai d

i . i ' . 10,
potr oam end of SIeEEaRcaRAa: SRRt $hd bE  FAT BAREER etd i cte i ng
to any one of claidBedrb@ }Q,sg@g;gég?ggtgoﬁegﬁéﬂéégp chanber has a

circul ar cross-section and wherel ousi ng has an expansi on section

whi ch causes gai dyfl ova SN eaMdttebhn sdbaed &5r pa'eeéraﬁ%&nfter iél%j?ﬁ;'ﬂ,. 8

separation chanber, said expansion section being int nature o
truncated cone cogiecs pd wefelloWsdid®aresubi®d deadudrd | AAsOf asaggdobeusi ng

whi ch defines said separation chanber, said expansion chanber being adapted
to be 20 connecsectidvnah apestr eherahy ta megerityf bdwtheonfldw stream
which is communicated into said separation chamber
from the evaporator in said system bypasses the
\_ 10 upstream.end of said takeoff conduit.
11. A fléw stream separator according to any one of
claims 7 to 10, wherein said separation chamber has a
circular cross-section and wherein said housing has an
expansion section which causes said flow stream to
15 diverge prior to entering said separation chamber,
said expansion section being in the nature of a
truncated cone connected at a downstream end to the
portion of said housing which defines said separation
chamber, said expansion chamber being adapted to be
'20 connected at an upstream end to receive flow from the
evaporator in said system, the upstream end of said
expansion section having a smaller crossésectional
area than the downstream en&.
12. A flow stream separator according to any one of

25 claims 7 to 11, wherein the portion of said takeoff

conduit extending into said separation chamber is a

-
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evaporator in said system the upstreamend of said expansion section

having a smaller cross-sectional area than the downstreamend. 12. A flow
stream separator according to any one of 25 claims 7 to 11, wherein the
portion of said takeoff conduit extending intq‘?aid separation chanber is a
straight conduit portion. 13. A flow stream separator according to any one
of claims 7 to 11, wherein the portion of said takeoff conduit extending -~_s~

into said separatjQn.: .t . sai d separation chanber through a ~*
side wall of sai%kﬁoﬁéﬁggesﬁﬁﬁitAiogﬁﬁPiﬁIe"conpressor refrigeration -
system conprising: a first | owside conpressor having a shell which 10

defines an oil sunp; a sepond'IOMfside conpressor having a shell which
defines an oi|l sygp; Anflok |sBrdadgepazatbpnacedediihgC ¥ aaty Nenéheroi |
sunps of said first and said second conpressors 15 for flow,. an - o
evaporator; suctedaimsi e teodllyi wheasyin thanporedont ©f ssaild etareodfor
for conducting a suction flow streamfrom said evaporator; 20 : a
housi ng, connectedndueitaiextending inte saiduisepmsmtsion fchamberfi pxigs a
separation chanber, said . ' '

- 5 said separation chamber through a side wall of said

- housing.

14; A multiple compressoi. refrigeration sysfem
comprising: ' : '_ o _ '\_J
a first low-side compressor having a shell which
10 defines an oilHSump;
| a second - low-side compressor having a shell which
defines an oil.sgmp;
-an oil level equalization conduit connecting the
0il sumps of said first and said second compressors
15  for flow; .
an evaporator;
suction 1line conduit ‘means connected to said
evaporator for conducting a suction flow stream from
said evaporator; |
20 a housing, connected to said éuction‘lihe conduit
"means, for defining a separatioh, chamher; ‘said -
separatibn- chamber having a cross-sectional area -
‘greater than the cro#s-sectional area of said suction

line conduit means and said separation chamber being

A



'éepafation chanber having a cross-sectional area greater than the
cross-sectional area of said suction |ine conduit nmeans and said separation
:Lhanber bei ng in flow communi cation at a downstreamend with the
interior of the shell of said first conpress and a takeoff conduit
havi ng a distal end, said takeoff conduit penetrating said housing and
extenhdi ng 5 I nto said separation chanber so that said distal end is

d f t he,wal ' . Lon.ch | ¥pint
spaced trom elﬂﬂnf&%egéﬁgrﬁniggﬁgbho%? arf%m@g&éagfeén&ewal ¥Ré“ 0

the flow streamco evaporator to sald separation chamber,

the cross- sectijgpakidredfothaakHedlSbel s89d eirsei Eopk88EbrI0angnduit
being sized so that a magjority of the contents of the Tlow stream

communi cat ed from sapd e4RE6EE! OcohdiiDt SHaw BRParat ddstellanead,bypasa the
di stal end of said takeoff conduit., 15. A refrigeration system according

to claim 14, 15takeb€fecondait peattratirngoiaidi Hotiakngf Andoestiehding
generally centered in said separation chanber. 16. A refrigeration system
according t5 cl antolsadd isgpandtsian nchambex epar hiadn sdizhbdistat end
circular cross-section. 20 17. A refrigeration systemaccording to claim
16, wherein sai #shepaced haomakhexpardi of saidi sﬁpaméhoeagbé@ggﬁi anduct i on

flow streamto diverge é)ri or.to enteri n% sﬂd separation sectiop, .said
expansi on faces™ generally into th ow stream conducted from

said evaporator to said separation chamber, the cross-

- sectional area of said distal end of said takeoff

Y 10 conduit being sized so that a majority of the contents
of the flow stream communicated from said evaporator

into said separation chamber bypass the distal end of

said takeoff conduit.

15. A refrigeration system according to claim 14,
15 wherein said distal end of said takeoff conduit is

generally centered in said separation chamber.

16. A refrigeration system according to claim 14 or
15, wherein said separation chamber has a circular

cross-~section.

20  17. A refrigeration system according to claim 16,
wherein said housing has an expansion section which
causes said suction flow stream to diverge prior to

entering said separation section, said expansion

e
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section being in the nature of a hollow truncated cone and bei ng connect ed
at a_downstreamend to the portion of said housing which defines said
separati on chanber, said expansion section being connected at an upstream5
end to receive flom1fron1said evaporator, the upstreamend of said
expansi on section having a smaller cross- sec ﬁ%nal area than the

downstreamend. 18. A refrigeration systenlaccordlng to any one of clalnswdv

v-}‘.

14 17, wh f ff 10 d 3
i sopar ot on, BRERTER°PEE8. Sh B nbEEE beig pod iRl biuRkaEal Auli o,

system accor di ng,hg - Bﬁénﬁnéoﬁkg‘&%ﬁ”ﬁ&% thﬁZtr\é!‘%ﬁr éhg Getfn%rb o 1@ said .

takeof f conduit “exten separation penetrat es

a side wal'l of safdsaeasqu;.ag wnfchodekifABs bhiA skhAlatibheYanbeRyr ator.

for a nmultiple conpressor refrigeration systemsubstantially as

her ei nbef ore desgai iedxpabs io8f Ferition bdiny!redndeéted ot Bndupstiedin the

acconpanylng draw ngs.
5 end to receive flow from said evaporator, the -upstream

" end of saidﬂexpanSion section having a smaller cross-

sectional area than thé:dOWnStream end.

18. ' A refrigeration system accordingfto,any-one of -

claims 14: to ‘17, wherein the portion of said takeoff ‘;} _

10 conduit extending into said separation chamber is a

straight-conduitfportion.

19. A refrigeration system according to any one of
~claims 14 to 17; wherein the'pdrtion of said takeoff
conduit extending into said separation chamber

15 penetrates a side wall of said housing.

20. A suction line flow stream separator for a
mnltiple compressor refrigeration system substantially
as hereinbefore described with reference to Figures 1

to 3 or Figure 4 of the accompanying drawings.
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