REFRI GERANT VAPOR COVPRESSI ON SYSTEM W TH LUBRI CANT COOLER Fi el d of the

I nvention [0001] This invention relates generally to refrigerant vapor
conpr essiv0 20009¢408 and, nore particularly, to control | iPag/UGSR@sHeSpEr at ur e
of the lubricant used to |ubricate the conpression nmechani sm of the
conpression device of a refrigerant vapor conpression system Background of
the I nvention [0002] Refrigerant vapor conpression systens are well known

in the art and comOtiyFRASERANT CAPORICONIPFRESSION SYPEEMuppl ied to a
climate controlled confort zone within a residence, office building,

hospital, school, restaurant VOTHLEBRICANT COPLERS ri ger ant vapor
conpression systens are also commonly used in transport refrigeration
systens for refrigerating air supplied to a tenperature controlled cargo
space of a t Figdkof the hiveation cont ai ner or the like for transporting

perishabl e | jhgh; CONVERLLODGh, Fe‘?aftésir%ﬁér%'ﬁl to‘fé’ﬁé@%rax?tri Jr%ﬁﬁl%n%ﬁsi(ﬁly stems

i ncl ude four basic conponents: a conpressor, e eran eat rejection
heat exchangeystensmnéxpern pittaulaby icengpiding thegdmpegrsvraof thhdubricatysendpt | on heat

h t hat Inet | fri } g i
chCanaer AL 08B L1 51 8k SYB9810 Bs RSTLor

subcritical eyokeompremidnrsgnagoritical cycle, the refrigerant heat rejection
heat exchanger functions, respectively, as a refrigerant condenser or a
refrigerant gas cooler. These basic refrigerant system conponents are

i nt er connect Bdckpronef ofithenmantiori nes in a closed refrigerant circuit,

arranged in d with _known refrigerant vapor co ession cycl es, and
ohernted | n TRIL0per iHurEERD e B Ry ROR A8 AP 0 | gar ant
in use. [0003¢mmbaly GeIFoESNaiiohidf el tOhSsupflicd @PEIRESe betopéRSsbe, | ow

tenperature refrigerant vapor to a hiq? pressure and high tenperature
refrigerant g%d?ill. 1%%%1@?%, office building, hospital, school, restaurant Or other facility.

Refrigerant vapor compression systems are also commonly used in transport
refrigeration systems for refrigerating air supplied to a temperature controlled cargo
space of a truck, trailer, container or the like for transporting perishable items.
Conventional refrigerant vapor compression systems include four basic components:
a compressor, a refrigerant heat rejection heat exchanger, an expansion device and a
refrigerant heat absorption heat exchanger that functions as a refrigerant evaporator.
Depending upon whether the refrigerant vapor compression system is operating in a
subcritical cycle or a transcritical cycle, the refrigerant heat rejection heat exchanger
functions, respectively, as a refrigerant condenser or a refrigerant gas cooler. These
basic refrigerant system components are interconnected by refrigerant lines in a
closed refrigerant circuit, arranged in accord with known refrigerant vapor
compression cycles, and operated in the subcritical pressure range for the particular
refrigerant in use.

[0003] The compressor functions to compress low pressure, low temperature
refrigerant vapor to a high pressure and high temperature refrigerant vapor. Whether
the compressor is a reciprocating compressor, a scroll compressor, a rotary
COMPIessor or SCrew compressor, it includes a compression mechanism driven by a
motor and having rotating or orbiting elements that interact to compress the

refrigerant vapor passing through the compressor. It is common practice to include



the conpressor is a reciprocating conpressor, a scroll conpressor, a rotary
conpressor or screw conpressor, it includes a conpression nmechani smdriven
by a not ovoan@/d9ade3ng rotating or orbiting el ements thaPCrAiSI&O5134D
conpress the refrigerant vapor passing through the conpressor. It is conmon
practice to includea lubricant in the conpressor to reduce wear of the
conpression nechanismand its parts, as well as to seal gaps between the

interacting gh@aRitsn the c6BHUES: 1heEdued READE theRBMPrek SRKASR M laR@itd he
conpressi on process. As the lubricant becones heated due to exposure to the

hi gh t enper aPiifeds Yahsrtat@edps betee HapH@adng Aleprene ssdugerefrigirakiosity is

reduced whi cB,doMRaides dufide the bGhpRRidnGrtelN AR tublidhnfidohtshegR@ NI
ef fectiveness. Therefore, It is customary to provide for cooling of the

| ubri cant. [ COB#PsuRpio thexkighhlempenaiugs gpparatpd inNjae cCORBGiOPPOCEsSitsl oses a
refrigeratiog; Ly € ~ L il L Seool ed by
passi ng the IOIS (%élﬁggs{% %ngg%\l%lr&?%g ezi'(t?t §Z‘§{§ﬁ?g%§&1§§%‘%{}‘?§gg hls %)e%{}mg%oh t he
post - expansi effectizeneomni Thereferefir is gestamgry fd rowidéfoBcodbag ehthe hubric81t058, 727

di scl oses a i ger atd on rein & [ icating oil is
passed thr ouzz(ﬁ)roétj heat ﬁé’i%’haar%éé%%%aﬁggés% ’O?ﬁ%é§%§g§% 1§ér?lét5)%r el ati onship
w th refri geswrim whgein coepressoglublientiay aj or cblpid by passimglthet Ihleridatiiyy eitiat | ng oi | .
Summary of the lInyention.[0005] . 1n an aspect of the inventi a

Cor 1 oer ant - JaBSRhaBinsF BURaR vy RN ST et bR iRy 2
refrigerant ¢is. @dicht rN6,088,72Mdisct@ed a @érideition bysei Wherfid @abmphesdref ri ger ant
circuit includes a refrigerant conpressjon deyi.ce, refrigerant heat

Fej ection helrgsiE e thguict eyt ey epbipchebiamua Ra sai o

conpr essi on g@gumioahi@ivitA rdfi gand k4% WaGing theReglorfxabangend 1gbrahii&hi p Wi th a
cooling nmedium and a refrigerant heat absorption heat exchanger for
passing refrigerant at a | ow pressure refrigerant in heat exchange

rel ationshi pswmhthrfoh@RuhRGigRdi um di sposed in refrigerant flow
communi cation in a refrigeration cycle, and a lubricant cooler circuit. The

| ubricant cotl088] ci r cUren pyegné thetipvralion. asBeiraRt ¢ ARCORPEHOTCHHPPessi on
device for cagibheddnd WRIIECANTAIRTAELRLEAN ufbrikif SRIRGESE! On devi ce

[0006] The refrigerant circuit includes a refrigerant compression device, a
refrigerant heat rejection heat exchanger for passing refrigerant received from said
compression device at a high pressure in heat exchange relationship with a cooling
medium, and a refrigerant heat absorption heat exchanger for passing refrigerant at a
low pressure refrigerant in heat exchange relationship with a heating medium
disposed in refrigerant flow communication in a refrigeration cycle, and a lubricant
cooler circuit. The lubricant cooler circuit is operatively associated with the
compression device for cooling a lubricant associated with the compression device
and includes a heat exchanger coil disposed downstream of the refrigerant heat
absorption heat exchanger with respect to the flow of heating medium. The
lubricant cooler heat exchanger defines a flow path for passing the lubricant in heat
exchange relationship with the cooled heat medium leaving the refrigerant heat
absorption heat exchanger. The lubricant cooler heat exchanger coil may further
include an inlet leg for passing lubricant to be cooled to the lubricant flow path

through the lubricant cooler heat exchanger coil and an outlet leg for passing



and includes a heat exchanger coil disposed downstream of the refrigerant
heat absorption heat exchanger with respect to the flow of heating nmedi um
The | ubriweanposwoiodr heat exchanger defines a flow pat hPCOAUSP@SHSI3E2 t he

| ubricant in heat exchange relationship with the cool ed heat medi um | eavi ng
the refrigerant heat absorption heat exchanger. The |ubricant cool er heat
exchanger coil may further include an inlet leg for passing lubricant to be

cool ed to theakibd h&amd beeh ovéIRBldn (RN HEAN RS, paPihiaRntheG@RIcRE: heat
exchanger coil and an outlet |eg for passinglubricant having been cool ed

from t he | ubFPRYdetFRIWNEACRILt hr ough the |ubricant cool er heat exchanger

coi I. [0007] rdoa7pn emqadh BBBSdiRAEntloR e r&ibdHRNVARN: YABRLsiGRATRERSSEON System
t he conpression device conprises a hernetic conpressor having a casing
housi ng a coRpRESssiofleree pravirses a katmefid coppedset haynt casmgionsng he

conpr essi on i ! C: i i .cooling the
motor it hp 2 R et dn e TUA Rl it LR DR i miBaniER7)
exchanger comhd dnsoil sunip| fongotlorrimg wildert doohngihe motonelnghis embpgiments theecei vi ng oi |

to be cool ed in%lqe tgc}? eqHInglcgktté?ggﬁggag %ﬁ@ﬁg{l&%&}ﬂ%gmﬂoqxpcpolrn?r{lulgc%ﬁf)n ﬁ/ﬁﬁ _hanger coi |

is in flow commu atiton w r returning ol avi ng been
cool ed t o t héewillsuspip.reded@iBdil torve apolehbwldha@nket log of the lubeifant gerlant vapor

conpr essi on te t he .conpressi on devi ce. rj ses her meti.c conpressor
havi ng a cas b HOUREREES LAY SelruhCaiol RAkT e LRI LOHSESRT R vi ng. t he
conpr essi on nBGhobes bdolad theh@l Jutdpr i cant cool er circuit further includes an
oi | separatoi %Fe oi | sepagqior ig di sposed in the Prlnarg refrigerant
circuit upst 9N with IpagpRRedipgnt oLt i“‘g‘g‘ﬁ%fﬁ‘ft VPPBRCUPTE R P Hetf
conpressor as Witsitde Giadnt obhprRed Ssp@6tkc domprestdrihg@nantasideougihg 4 he

6 gle hrfd fdr frl fig & h

refrigerant heat rejection heat exchanger. In this enbodinment, the inlet
| eg of the | GHFPERHD ReS BT P‘l‘éia&m%t%@fé‘ﬁ‘&’eﬁhe E‘HPIPreisg’nimFCP?W’éBﬁiﬁhﬁni cation

with the oil 1peRafk 8dd¥r fillic fuBE&!iNIINEs h bil iDalRrCORN Qfsepitdiof Re outlet |eg of
the lubricant cool er heat exchanger coil is in flow conmunication with the

her meti ¢ Conﬁi,sg@sg@ in the)prijpgy lg@fﬁgfﬁgnt circuit upstream with respect to refrigerant flow
of the hermetic compressor and downstream with respect to refrigerant flow of the

refrigerant heat rejection heat exchanger. In this embodiment, the inlet leg of the
lubricant cooler heat exchanger coil is in flow communication with the oil separator
for receiving oil to be cooled and the outlet leg of the lubricant cooler heat
exchanger coil is in flow communication with the hermetic compressor for returning
oil having been cooled to said hermetic compressor.

[0009] In an embodiment, the refrigerant heat absorption heat exchanger is a
refrigerant evaporator heat exchanger and the heating medium is air from a climate
controlled environment, such as a perishable cargo storage zone of a refrigerated

transport container.

Brief Description of the Drawings
[0010] For a further understanding of the invention, reference will be made
to the following detailed description of the invention which is to be read in

connection with the accompanying drawing, where:



oi | having been cooled to said hernetic conpressor. [0009] In an

enbodi nent, the refrigerant heat absorption heat exchanger is a refrigerant
evapor at owohe@yoesodhanger and the heating medi umis air PCTASR@805iant e
controll ed environment, such as a perishable cargo storage zone of a
refrigerated transport container. Brief Description of the Drawi ngs [0010]
For a further understanding of the invention, reference wll be made to the

fol l ow ng defgyrhpd desffigdr@tlh@i‘soﬁémitf&@hdg?df@ﬂh'st@ﬁn h Efeniphary O be read in
connection wth the acconpanyi ng drawi ng, where:[0011] Frgure lis a

schemati c di &gbetipntofa ofEesr#y varer é%rrﬁrsawwrm@ur%@ﬁw@ft @QinVERiepger ant

vapor Conpre§§hgﬁlgM%h@ﬂ%&gdﬁg&gﬁQmWﬁmﬁmkﬁgmhﬂvent|On including a
conpressor driven by an oil-cool éd notor; [0012] Figure 2 is a schematic

diagram il | us@at i ng dfiguws e Sszh«;m%wwmrmﬂhlst@ftlnaan efenipdpsy ant  vapor
conpr essi on %ﬁflﬁ&ﬁl@%ﬁt%f QQ&H%egal}’é‘v{n&rE&ﬁ &Ya‘%’l&ét&f] il %%ﬂﬁ%ﬂﬂh@fﬁv&}{mnsepar ator;

and [0013] Figure is as evation vie eat exchanger coil of
t he IubrrcanuwhdUE@mOdwﬂwmn@fmEbtarIed Description of the Invention [0014]

Referring ”OL\SOHS]EF' G rl'z Bed %@r%&%{i&{‘%gv‘vg%ﬁ% hEd TRAR eFr)%h (?fytﬁé em 10

includes a c ssion evrce rrven eratively

associ at ed th@nemntmﬂaaumatrrgerant heat rejecting heat exchanger 40, an

evapor at or expansi on device 55, and a refrigerant heat absorbing heat

exchanger 50, also referred to herein as an evaporator, connected in a

cl osed | oop [E&ﬁkgemamnnmhmcukunbanmﬁries refrigerant flow arrangenent by

vari ous refrk@ﬁ f lines 2, 4 a vapor at or expansi on d@yice 55 is
? gera

di sposed in eI§fip&no if il’rtg%‘?‘ﬁf%efal‘}t YRSpEUIP TS OP &Yy er ant 1 ow
of the refri grRiaB a bdreskivh @6liécO1D diBah beX 6loan g6 bpdhtivaRithsitegitddeam Wi t h
respect tor ?Ifeielw%t%r z? Qetfrlgelrzfr)l\tlvh(%ft reg erégnge I\lleaa gxrcgatmcégr 45()0 an evaporator expansion

device 55, and a refrigerant heat absorbing heat exchanger 50, also referred to herein

as an evaporator, connected in a closed loop refrigerant circuit in series refrigerant

flow arrangement by various refrigerant lines 2, 4 and 6. The evaporator expansion

device 55 is disposed in refrigerant line 4 downstream with respect to refrigerant

flow of the refrigerant heat rejection heat exchanger 40 and upstream with respect to

refrigerant flow of the evaporator 50.

[0015] If the refrigerant vapor compression system 10 is operating in a

subcritical cycle, the refrigerant heat rejecting heat exchanger 40 is designed to

operate as a refrigerant condensing heat exchanger through which hot, high pressure

refrigerant vapor discharged from the compression device 20 passes in heat

exchange relationship with a cooling medium to condense the refrigerant passing

therethrough from a refrigerant vapor to refrigerant liquid. If the refrigerant vapor

compression system 10 is operating in a transcritical cycle, the refrigerant heat

rejecting heat exchanger 40 is designed to operate as a refrigerant desuperheating

heat exchanger through which hot, high pressure refrigerant vapor discharged from

the compression device 20 passes in heat exchange relationship with a cooling

medium to cool to a lower temperature, but not condense, the refrigerant vapor

passing therethrough. The refrigerant condensing heat exchanger 40, may comprise

a finned tube heat exchanger 42, such as for example, a fin and round tube heat



[0015] If the refrigerant vapor conpression system10 is operating in a
subcritical cycle, the refrigerant heat rejecting heat exchanger 40 is
desi gned WO 2098408 as a refrigerant condensi ng heat ex®bangeeosiohrsszgh
whi ch hot, high pressure refrigerant vapor discharged fromthe conpression
device 20 passes in heat exchange relationship wwth a cooling nediumto
condense the refrigerant passing therethrough froma refrigerant vapor to

refrigerant biduhdd collfor & NB af®fidiing Bl AAAncY ABOheat CARARIE ANrafidpdiem 10 i s
operating in a transcritical cycle, the refrigerant heat rejecting heat

exchanger 40TTEeHYINGHERM pRPIGHEMALS AT ¢Pndiioping aRdiRcoBESIfEr heat i ng heat

exchanger t htQugh,\WRiaGHidiQns, Bt GPickRl &SEHY Bedifihfid SR%iANLIrHARO ek har ged
fromthe conpression device 20 passes in heat exchange relationship with a
cool i ng nedi theicoadeassn 0 bp mgansefgan(v dhprerativghyeassdsiptedipth bhopeidarser 4G he
refrigerant L ~ - g densi ng heat
exchanger 40?1?‘%3{/“2@%%% F%aéﬁogﬁﬁ[?%ﬁ%g}é? %géél;ﬁ]gaf{&;é@ct alr[11 eErhegga? such as for
exanpl e, a fexchamgdr #bund t ube heat exchange coil or a fin and fl at

i ni -channel jyipe healnexehangsiso LRI ANSRRAGhELbgGALEAN System
applications, as in air corditioning and i n commercial retfrigeration
appl i cat i ons gxdhheget, ppihcala comehiiomgl fieckid ywheihsatanthaegdr 5a) suclpassfoed t hr ough t he

condenser 40 b aps of fa 44 operatively.associ ated wi.th the
Condencer 0etiniEanR s iRt ndtleRBRER Y & T ERAT SR o ng

t hrough t he heatxwdxedesnigetghdzhic OQafded HTagawapaviag @iveldd arnrspdnkishes a
refrigerant g%/va} oratin eat exchanger suclﬂlgﬁ a nventiqnal finned tube

, , c
heat exchang S RAGRER IS akexrhange petignshin v ipeng: YiBePYHE%t exchange

coil or a fi RfaggadtifniapeiRaard typlcally Jupfieddi@RtThe ¥ghasgedevideF50WEIBh Whi ch
expanded refrjgerant having_ traversed the_expansion device 55 passes in
heat exchangdlsp Bletsts isiieRTap HGv 19 the HEBPRESS Ay Pe ARFERBHYN YHE: F¥fr i gerant i s

vapori zed angds 4nydd@dhic ¥xsHReh AR &9 thdhRs@XPaPaAsVN VRN &9 fBed oMfidech al so
meters refrigerant flowto the evaporator 50, nmay be an expansion val ve,

, . . By .
such as an ePekripyAPEcceRshRsHIHIY dibge The hettiphBrifpatsed indieehgsehisedn val ve, or
a fixed orif k&t ftionship with the refrigerant in the evaporator 50 may be air passed through the

evaporator 50 by means of fan(s) 54 operatively associated with the evaporator 50,
to be cooled and commonly also dehumidified, and thence supplied to a climate
controlled environment such as a perishable cargo, such as for example refrigerated
or frozen food items, storage zone associated with a transport refrigeration system,
or a display case or cold room associated with a commercial refrigeration system, or
an air conditioned space.

[0017] The compression device 20 functions to compress and circulate
refrigerant through the refrigerant circuit as will be discussed in further detail
hereinafter. The compression device 20 may be a single-stage compression device,
such as for example, but not limited to, a scroll compressor, a reciprocating
coOmpressor or rotary compressor, or a multi-stage compression device having at
least a first low pressure compression stage and a second high pressure compression
stage, such as for example, but not limited to, a scroll compressor, a reciprocating
compressor or a screw compressor. In the embodiment depicted in FIG. 1, the
compression device 20 of the refrigerant vapor compression system 10 comprises a

hermetic or semi-hermetic compressor driven by an oil-cooled motor. In the



nmetering device, such a capillary tube. The heating fluid passed in heat
exchange rel ationship with the refrigerant in the evaporator 50 may be air
passed t woughw/win®3evapor at or 50 by neans of fan(s) 54 ®OEABLI0SO5LB42
associated wth the evaporator 50, to be cooled and conmmonly al so
dehum di fied, and thence supplied to a climate controll ed environnent such
as a perishable cargo, such as for exanple refrigerated or frozen food

items, storagRbéRmentassicel af Bt W thdlcdnrédida ReVite FedtithaefRbiafivapyst em or a
di spl ay case or cold room associated with a commercial refrigeration

system or afCEPESSEERiteN 4R eempErat & herpgtia g semiyBergisto puRAESor Hegh ce 20

functions tobfggyﬁ§§§m@%gxgg&gykg&@ refrigerant through the refrigerant
circuit as will be discussed in further detail hereinafter. The conpression

device 20 majl0B8] a si Hgkdemnatiger ¢emmprhensdtsnoneihos, hestotresoridgie exanpl e,

but not 1im{,pf,bLe, &a&x%%eisLocﬁ?éﬁRl}iﬁ?tﬁQEomﬁesrs{%ﬁ'nﬁ’er RGAL S EIGOr  of
rotary conpressor, or a ti-stage conpression devi ce having at |east a
first |ow presiwosdoothpr &s Spwmestf dyeonmptseor 38caonaally glan preefs ivwonpr essi on
stage, such for ¢ | j.m I or, a
reciprocating@%%%%?ié?%%og?mggé%$§§P%%ﬁ%ﬁ§gg%ﬁ@egﬂ @ﬁéf%ﬁ%%ﬁﬁﬁa§% depi cted
in FIG 1, thd-wookpriesdichrragtethe oet@@s dfpobdiennebil sgep Ahtvithiaplerineoopr essi on

system 10 conprises a hernetic.or .sem-hernetic coppressar driven by an
o7V Cooi ed” nBt B S rSRciR b R AT EEs AFeR T bSoeR LR R fhe dEFLs o) on
devi ce 20 of of the cogpessgrmuthaniapaid eolrgape®sedude kylsdse BethOerchapri ses a

hernetic or seni-hergetic cqgfLessor driven by refrékerant-vapor cool ed
mot or. [ 0018]MFAUAL FEPIFRT deritsy the CURNPSS RBPREETC HOBIRYT e 6P PIEHE" conpr essor
drive notor 3RveoReHhaALl Mey Ve RESRENATHIr-Vdldd, vhieh GAAPERS vhatheechani sm of the
conpressor is disposed wthin the housing of the conpressor 20, generally
at an end of CPRRFEHPT Frevedppienis dighrssd ine higEr t8iop o8 §SiRINOEHSni sm  The

conpr essor dew&eﬁeﬁmusﬁ% B nREsRrd whP RI@Ehrank Dapdit&dle£@6@ys, § he notor is
di sposed in an oil sunp 32 within the interior of the conPressor housi ng.

The oi |l servedrigingy geperpilipddeditoghs Ksgrigermneeirsetaring thequeheisrgfrigerant
circuit of the refrigerant vapor compression system to lubricate the interacting
elements of the compression mechanism and seal gaps to reduce leakage between
the interacting elements during the compression process.

[0019] The refrigerant vapor compression system 10 of the invention
includes an oil-cooler circuit 60 comprising a oil cooler heat exchange tube coil 62
disposed in heat exchange relationship with the cooled air having been passed over
the heat exchanger 52 of the evaporator 50 by means of the evaporator fan(s) 54. As
best seen in FIG. 3, the oil cooler heat exchange coil 62 has an inlet leg 64 and an
outlet leg 66. The length of the oil cooler heat exchanger coil 62 disposed in the
cooled air stream leaving the evaporator 50 must be determined on a case-by-case
basis based on the desired oil return temperature, the oil mass flow, oil properties
and the amount of heat rejected by the compressor drive motor.

[0020] Referring now to FIG. 1, in the embodiment depicted therein, the first
leg 64 of the oil cooler heat exchange coil 62 is in fluid flow communication with
the oil sump 32 of the compressor 20 to receive oil therefrom and an outlet leg 66 in
fluid communication with the oil sump 32 for returning the cooled oil thereto. The

oil is circulated from the oil sump 32 through the inlet leg 64, thence the oil cooler



of the conpression nechani smand seal gaps to reduce | eakage between the
interacting el enents during the conpression process. However, the

conpr essowoapInme14e8t or 30 may be refrigerant vapor-cool @dT/Us20081051382 t he
case when the conpressor drive notor is disposed in a higher region of the
interior of the conpressor housing. In conpressors with refrigerant

vapor -cool ed notors, a lubricant is generally added to the refrigerant

circulating hédiex®hndenBilbehid BEERM G Cididte @tlettltﬁf%(f @fthd Arfuaipt32M3Por _
conpression systemto lubricate the interacting el enents of the conpression

nmechani sm an#icaef ag g sumnp (s ghege) fispgeadwithiathgaatsriord heosPEstding el ement s

during the cQpR{RSHHARVRRIESSOmIrQ0HUivd Heedr8hr i gerant vapor conpression
system 10 of the invention includes an oil-cooler circuit 60 conprising a

oi | cool er ht¥Rlexcharftpéertingeove toi FIG62, thit whésseat vapohesmpresiion aysgpan 10

rel ati onshi p ;W ~ al I heat exchanger
52 of the evg 5%%%%?£ggﬂg%%%% ﬁ%ug c%Egﬂgggggfg?gﬁg?gﬁﬁé?%ggw’As best seen
in FIG 3, tHevigil0. dodiiegmbedanens tiechahgwler oirduitgi® dids rafmigemahtetappreg 64 and an

outlet |leg 6 OmTrQs%ioltn%ggérg 18 ffuthIgIein?]!rl%hesCag%h%%a?zﬁ&%@%ffs‘é&%{a%g%:ﬁgéei{a{nt 6.2 di sposed

in the cooled air stream | eaving e evaporat or ermned on a
case- by- caseliba? dewizasenl with ré¢shect destrigechnofléw pethel compresspedlandr e, t he oi

mass flow, oil properties and.the unt ,of .heat rejected t he conpressor
Trove motor - upRsBRh ERo et P IO Phan® b Eihne BB EEn Rttt "ot b e

t her ei n, theefdhasder @QinGper@fiod, ke refirigeramolapsr diveRirgiax Goangecadpréss®@?2 s in
fluid flow c nicatjon with the il sunp 32 of the co essor 20 to
Leceive of | DRBRSe Bih BReCiE UMt BTRE: o B of UG PR wi h t he

oi | sunp 32 bokeparikddfdn@e diEgce 00N Qdr Ohd cdllbas Bithe lowaEreirloit B &ithecul at ed
fromthe oil sunp 32 through the inlet |eg 6ﬁ3 t hence the oil cool er heat
exchange coi P! BPEY: lhhté‘ﬁc?éle@ﬂTl‘?Phgﬁl%lFta}?% preofdli ‘Pléf’oﬂl‘“éé‘e@@xilﬁng%g oi | sunp
32 by neans @il &Nis@h fluiRYIBR OR@tuntROWMWitHing RRsees¥iivbipi7Nof i€l Nt eri or of the
conpressor housing and driven by the conpressor drive notor 30. [0021]

Ref erring novePeagtqr//gto meeiygeil theefipgand n oufleplse 0 shihwie sanBHNiEsfionem 10
with the compressor 20 for returning the cooled oil to the suction side of the
compressor. The collected oil, being at compressor discharge pressure, flows by
pressure differential through the inlet leg 64, thence the oil cooler heat exchange coil
60 and thence returns via the outlet leg 66 to the suction side of the compressor 20.
[0022] In either of the depicted embodiments, the oil flowing through the oil
cooler heat exchanger coil 60 is cooled, typically by about 3" C to about 20" C (about
37.4°F to about 68'F), as it passes in heat exchange relationship with the cooled air
passing from the evaporator 50 to return to the climate controlled environment. As
this air passes in heat exchange relationship with the hot oil, the cooled air passing
from the evaporator 50 is slightly reheated, typically by less than about 1-3 "C (1.8 -
5.4'F).

[0023] Although described herein with respect to a basic non-economized
refrigerant vapor compression system as depicted in FIGs. 1 and 2, it is to be
understood that the oil-cooler circuit 60 may be readily employed in connection with
various variations of the basic refrigerant vapor compression cycle. For example,
the refrigerant vapor compression system could be equipped with an economizer

circuit, a compressor unload circuit, a flash tank receiver or other enhancement.



depicted therein has a refrigerant vapor-cooled notor driving the
conpression device 20. In this enbodinent, the oil-cooler circuit 60 of the
refri ger amo 20@ot408onpr essi on system 10 further i ncl ude®Carusodus/osspar at or
70 disposed in refrigerant line 2 downstreamw th respect to refrigerant

fl ow of the conpressor 20 and upstreamw th respect to refrigerant flow of
the refrigerant heat rejection heat exchanger 40. In operation, the
refrigerant ygper di scmrf&ie%(gng AQEPHE | CORPERTDRY S0nhPR s ofMhkh
lubricating oil entrained therein, into the oil separator 70 wherein the

oi | separ at e§VPRigH Tipse PEetingiyskitk in ey willnieroapirs Bat swipys medfifagqes

reservoir 72,0f vA&HGoRihayHRRAMIA P e invPntlodia8 s&@#ﬁgim@énbea R&einnhgt | eg 64 of
the oil-cool er heat exchange coil 62 1s in | ow conmuni cation with
the | ower reserivadints thoreeffwitheat @partlgeﬁamah@plm@n@ Wopéé%thﬁ‘/éw@ﬁtiontaher ef rom and
an outl et ication wth the conpressor 20 for
returning thgdgggkgdjjﬂ?gMﬁg suction side of the conpressor. The
collected oil, being at conpressor di scharge pressure, flows by pressure
differenti al through the inlet leg 64, thence the oil cool er heat exchange
coil 60 and thence returns via the outlet leg 66 to the suction side of the
conpressor 20. [0022] In either of the depicted enbodi nents, the oi

flow ng through the oil cool er heat exchanger coil 60 is cooled, typically
by about 3 Cto about 20 C (about 37.4 F to about 68 F), as it passes in
heat exchange relationship with the cooled air passing fromthe evaporator
50 to return to the climate controlled environnment. As this air passes in
heat exchange relationship with the hot oil, the cooled air passing from
the evaporator 50 is slightly reheated, typically by |less than about 1-3 C
(1.8 - 5.4F). [0023] Although described herein with respect to a basic

non- econom zed refrigerant vapor conpression systemas depicted in FIGs. 1
and 2, it is to be understood that the oil-cooler circuit 60 may be readily
enpl oyed in connection with various variations of the basic refrigerant
vapor conpression cycle. For exanple,



the refrigerant vapor conpression system could be equi pped with an

econom zer circuit, a conpressor unload circuit, a flash tank receiver or

ot her enhsocema9t4080024] The foregoi ng description is oRCY/US2@spbeay of the
teachings of the invention. Those of ordinary skill in the art wll

recogni ze that various nodifications and variations nmay be nade to the
invention as specifically described herein and equival ents thereof w thout
departing frev@ Ehemspirit and scope of the invention as defined by the
following claims. W Claim 1. A refrigerant vapor conpression system
conprising: a refti geraF{rigarant YRROr FORPTEFIORGY 4R EPRPIEEIANt conpr essi on

device, a refrigef aRtonealirdufliRAdifh RERErBXIAPRESHn EXicP /RS Rk €f i ger ant
received fromsaid conpression device at” a high pressure in heat exchange

rel ati onshi phedt rdiecsion besit prefangetiion pyssiag radfigdrays resatvediam said sompriebsemm heat
exchanger fo I r i fri in heat
exchange rel g%‘?%rs]azhFl%h\ﬂﬁ{sﬁdrgﬁ{]%g%?Xg%an%%%f?a\lﬁ{%mhgﬁ\g%gfioglﬁlé g%ﬁ{ugg%ol er circuit
operativel y adggrirahend absotriios ¢ exabapgee g ipantingesfiigaattor a boopresygrea | ubri cant
associ at ed widh 54, GATRLESHE A RS G1un §RLMak HRGNGRRL CoOl er cir cul t

i ncluding a heat  exc anger caol I spose ownstream of said refri ger ant
heat absor pti on hehbriesncémiegeircui dphrariesdpesocisted tvile sfid cumpessivaatving medi um

and defining.a fl.ow path for passing the |ubricant.in heat. exch e

el ationshi pAicPHERTREAMERALE HE Ao R oo P 8RB heat
absor pti on heatuitgxdtdngeheat xchigeeddil digbsdtdowapamed gl ast¢coint &8t em as
recited in claiml erein said refrigerapt heat absorption heat exchanger
Compr | ses a_PRPIUGRPERELIuEDP b 5Pl rne Dok Ah e e AU B G AR edi om
conpri ses ai Flolpaih for gakdifidhe lubetint &l Heack xeRitice eiMi@Aship With thelc6dled ger ant vapor
conpression systemas recited in claim?2 wherein said climate controll ed
envi ronment EEAHHE Pedivnyledying saidpirigeranthgat bsIpigndieaivehageeta ref ri ger at ed

transport container. 4. A refrigerant vapor conpression systemas recited

inclaiml . . o . .
2. A refrigerant vapor compression system as recited in claim 1 wherein

said refrigerant heat absorption heat exchanger comprises a refrigerant evaporator
heat exchanger and said heating medium comprises air from a climate controlled

environment.

3. A refrigerant vapor compression system as recited in claim 2 wherein
said climate controlled environment comprises a perishable cargo storage zone of a

refrigerated transport container.

4. A refrigerant vapor compression system as recited in claim 1
wherein the lubricant cooler heat exchanger coil further includes an inlet leg for
passing lubricant to be cooled to the lubricant flow path through the lubricant cooler
heat exchanger coil and an outlet leg for passing lubricant having been cooled from

the lubricant flow path through the lubricant cooler heat exchanger coil.



wherein the lubricant cool er heat exchanger coil further includes an inlet
|l eg for passing lubricant to be cooled to the lubricant flow path through
t he | ubriweanvowwmdodr heat exchanger coil and an outl et [PEF/USR008/0a382 ng

| ubri cant having been cooled fromthe lubricant flow path through the

| ubricant cool er heat exchanger coil.5. A refrigerant vapor conpression
systemas recited in claim4 wherein said conpression device conprises a
hermetic conpressor hayidigocdant o oS Ay derft RORERSISH elalmeda&réinsm an

oi |l -cool ed nDtor driving t%e conpreSS|on mechani sm and an oil sunp for

col | ecting oP¥d FYRPIEBINRYCE FRNATHETY herAp CORWIGSHr BRVINGYCAIMEhRBSINbr i cant
cool er heat exghaldRm&RAdisnd&hRE- c'o@leéi bW ﬁﬁ%ﬂyﬁie(‘céﬁnbféfé‘slé(ﬂ h&nbfiemoi | sunp of
sai d hermetic conpressor for receiving oil to be cooled and the outlet |eg
of the I ubri eehan dbwmerfoneedectag eHdpigeplineoht mgtsirrgdithe ifleolag eohvruni cat i on
with the oil llﬁ)HE%}lt Qéolér%'e% eQ%{ ng% lGi1 64 fn%ﬁ)%\})gon{rﬁfnid’aﬁgllrlsvﬂhﬂgoﬂ'shmpna\” ng been
cooled to the oil sunp. rigerant vapor conpression syste

recited in chbjamd librwéﬂ@nmr@alrcﬂorammlt@rbedewléct@ddmwksleg ofthher meti c
conpressor hayl.ng, 8,545k ﬁ%x{;h | g, @el o§~§([5 A {;‘I? & eao'l%% ot or
driving the conpression necC sn1 an sal ubricant coo er YerTeui t
further incl ofles Enmeid cosppasatfarnetdmsipogiaaving bsai aojediterde pilsefip.i ger ant
circuit upstreamwi th respect to refrigerant flow of said conpressor and
downstreamwi th respect to refrigerant flow of said refrigerant heat
rejection heat ex@hangeﬁﬁngﬁauwmﬁﬁtmhﬁgwnﬁsy@enhu@mmmambmam@haaeheat
exchanger coil being in flow communication w t e .oil separator for

recei ving oi fif BOWQ%B’BFSHC%?P&WW@S PirPete ‘108”6“38?“ RENg HEPIEIESRObI er  heat
exchanger CObJ)m}EleésRﬁ rhédhd di @MV G0NMBE GdtihOe VbihfreSainGndeBadIBE; sndCONpPr essor

for returning oil having been cooled to said hernetic conpressor.
said lubricant cooler circuit further includes an oil separator disposed in said
primary refrigerant circuit upstream with respect to refrigerant flow of said
compressor and downstream with respect to refrigerant flow of said refrigerant heat
rejection heat exchanger, the inlet leg of the lubricant cooler heat exchanger coil
being in flow communication with the oil separator for receiving oil to be cooled
and the outlet leg of the lubricant cooler heat exchanger coil being in flow

communication with said hermetic compressor for returning oil having been cooled

to said hermetic compressor.
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