, €3e4R1<Px6TR- X Description TECHNI CAL FI ELD The present invention rel ates
to an oil return arrangenent 5 for retgrning oil to conpress i
refrigeration system BACKGROUND ART There is a refrigerati oﬁm@wwﬂmwm a
plurality of conpressors (for exanple, two conpressors) whic ed
together in parallel and have different capacities. 10 In such a*tyye of

refrigeration system there may ng?éﬁgﬁ@ggNa difference in j '
pressure between conpressors when all the conpressors are in mﬂﬁmm@mywmm
the other hand, the refriger J bottom of a conpr

whose internal pressure is h%&%%ﬂgéégﬁhFhrgﬂﬁﬁﬁgdpressure 15 qugﬁp%htion
pi pe, to another whose internal pressure is lower. If the operation
continues in such a state, the ?é#¥¥ﬁ%%ht5¥EEPI in the high pressure done

i nternal conpressor continues noving into the | ow done internal 20 pressure
conpr essorthe fprerdnta tneertiast relaeshitgh afoneil nretnah presggement
conpressor will hold no refrigerator oil in the end. This may result in
prodsci mprdaregaiing kel lhigh conpréséeraainpsesedf egeeapieaseystERQre i s an
oi | equalization operation control means as a 25 nmethod of canceling the

af oresai d i nconveni ence, in whi gickdRound GRFPr essors are operated
alternately at fixed intervals, to secure a given anount of refrigerator
oil for e ONpressor . THAT . NTE O, SOLV
However, i %‘%’cﬁ& I saeqtfé%}? "on %‘%@r a%}_%tnélglgﬁl\g%ﬁl\li é SPglgr%?iIéﬁyoutoE this
al l ows sinultaneous operation of all the conpressors, only for a fixed
peri od SPTRYRESCOAS a Eggﬁlt,eﬁqﬂQ¥F«MI tWPe prOBRESTSCLEN | ML eni @%& t hat
the capacity required for a refrigfration system cannot be obt ai ned.

Bear i ng SORNECHES Reggid\er privangliek gndshkave dibherent10apasivigs..
Accordi ngly, an object of the present invention is to ensure that, in a

r ef 19 gerdax isovehs s ttanpeniath refirtigextd tiowfsysiem esshexse dnéyebengroducedaci t y
fromone another, refrigerator oil is positively returned to each

conpr essordiff &tk REnOFddE  liNVEXHaON fbedberer ésanedmveoinpoestakes t he
follow ng neans in order to provide a solution to the aforesaid problem

when all the compressors are in operation. On the other hand,

the refrigerator oil at the dome bottom of a compressor whose
internal pressure is high moves, through a pressure

15 equalization pipe, to another whose internal pressure is
lower.

If the operation continues in such a state, the
refrigerator o0il in the high pressure dome internal
compressor continues moving into the low dome internal

20 pressure compressor. If such a state lasts, the high dome
internal pressure compressor will hold no refrigerator oil in
the end. This may result in producing damage to the high
dome internal pressure compressor.

There is an o0il equalization operation control means as a

25 method of canceling the aforesaid inconvenience, in which the



Afirst invention is intended for a refrigeration systemconprising a
refrigerant circuit A having a plurality of conpressors |A 1B, ...
wherein these conpressors | A 1B, ... 20 are connected together in parall el
and differ in capacity fromone another. The refrigeration systemfurther
conprises a distribution nmechanism R capable of returning a refrigerator
oil in a refrigerant circulatin thiﬁugh %hﬁ refrifera t.ckrcui A to the
conpress%?rgplf SqF are P 2t her PatFi §erae1fto LAY ARG YA Ut 'R to
t he conpressors | A, 1B, 3 ... according to the_ difference in capacity
anong t EEROFHrasebyen | amoupt afdrebragerpforneifdi £or EMFAJICRERMEESFRA- t he
conpressors |A 1H, ... are in operation, the refrigerator oil is

di stri but ed anon@ROBEEMSC DHATe S INVENTIEON . INTENRSN TOeSQ@LVEer ence in
capacity anong the conpressors 1A, 1B, and so on. This is unlike the

convent i ongdwdweiNi Gue siichhabilefeq@glatation!l sperPeisecWef61 epgh
conpressor |A 1B, ... without having to performoil equalization operation

cont il é&ffé’c?eoﬁgzd]t%i@@if W' $ i 1R s %EEK:Q@EShy-ofA‘ §§$°%e

invention is inten for arefrigeration systemconprising a refrigerant
circuit A having a plurali of, ¢ ressors LA _18,. ..., erein fhese
corrpresscoor"épﬁeﬁsgciﬁ’ .(.)r.lf rggfoﬁnegﬁg‘%ﬁt Bégf‘ﬂ%r bifn%plglrea'l I e%@aﬁd r(ﬁsfufqe in
capacity 15 fromone another. The refrigeratiaon syst mfurgher conpri ses a
di stri bUtheHf nEthanPEMBESHSAT SUFR | ANGORVER 18 iRt aFBR GAPET-WY
refrigerant circulating through the refrigerant circuit Ato the

conpr esskRGined 1fHr a refrigexatienreystgrr a8BRosi bei gbgpdnedput ed from
the conpressor | A 20 with the smallest capacity to the other conpressors 1B
and so on.Bdarirnwe isacanichd nuleat abbyvewhmrnobhemgonheegsesehtd, ihBentiomre in

operation, the refrigerator oil is distributed fromthe conpressor A wth
t he 19naklfstimd@paci Adecd RIidg1P) e A5jE668PbeSERESPpEBsenldinQedtiothiis i S
unli ke the conventi onal 4 technique in that refrigerator oil can be

secur ed HplerRAE QY 255073 | Ferdfyerat i¥ht Bpstehawied hOopRarhaiwyOIds
equal i zati on operation control to cause the tonpressors t0 operateé

al terf‘a.tc%n%ﬁre%%%zté“' o5 IFPENHON ;'&ﬁ I nLg Qggt$r0r <§n?f“ & at LARLHE3L em
conprising a refrigerant circut having a pfurality of ‘conpressors | A
1B, ..., \Fﬁ:ereintthese. CONpr essors %f 1B ... are con ected together in
paral | el*% d‘%rfaf&ri%]ca]gc‘??i/l T S ERERREr TOTRACPFPREEPEECEN syst em
further conprises 10 a distribution nmechani sm R capable of returning a

refrigerator oil in a ref%%‘é‘r%ﬁﬂn%ic?%ﬂ%i F@VFWFB ﬁh the refrigerant

circuit Ato the conpressors IA 1B, ... so that the refrigerator oil is
di sifi but Sdef paasent davendsisgr taked tthe hEolheyerg Baphsdi L) evdele tot her
conpressors 1B, and so

provide a solution to the aforesaid problem.

A first invention is intended for a refrigeration system
comprising a refrigerant circuit A having a plurality of
compressors 1A, 1B, .., wherein these compressors 1A, 1B,

20 are connected together in parallel and differ in capacity
from one another. The refrigeration system further comprises
a distribution mechanism R —capable o0of returning a
refrigerator o0il in a refrigerant circulating through the
refrigerant circuit A to the compressors 1lA, 1B, .. so that

25 the refrigerator oil is distributed to the compressors 1A, 1B,



15 on . In the third invention, when the conpressors |IA 1B, ... are in
operation, the refrigerator oil is di s&ri buted fromthe conpressor A with
the |l argest capacity to the other conpressors 1B and so on. This is unlike
the conventional 20 technique in that refrigerator oil can be secured for
each conmpressor |A 1B, ... without having to performoil equalization
operation contral,.to c%use t.he cgnggessors tq operate alternately. tA}Pfourth
i nvention d8PERESIBHE t A& sddbhd FATEREFBRS | A5 GG the 8890 %ssHe |1 A,
1H, ... are |low pressure done type 5 conpressors. The distribution
mechani SFRMPTeRIUeesIhn VBt @R@af?z@P+t on pipe 109 in communication with the
conpressors |IA 1B, ... and an oil separator 116 di sposed on the discharge
si de of then comprisssy senbodiment, . when thparampngssossr dfni g& atoraxg| in
a discharge refrigerant, and the distribution nechanismR is forned so that
the refrigespepatobh, Seper atefk idetdiori bitefar aliytdilifuead ambebr itges at or
oil contained in a suction refrigerant of each conpressor |A 1B, ... are
pref erent r pgd the gpbpr ory:(d j e ral,l

capa?i t;gérﬁélll(%/%ée&%%u??h ?%&er’fii on, tﬁgér gflrfifg;@erre\zgff(:t(girr1 iorihl Cégggglegdeaﬁoonrﬁ t he
conpressars |A 1H ... is . recoyeredin_the oil s r.at .. Jhe
refriger %r c8ilmlpr81sst°ﬁg o?ﬁ’se t afol” 158 an 'the%?’g?rigérgii{rglrl%?l 1;[}}'ueat IS
brought back to the suction, side of 15 the conpressors |A 1B, ... are

pr ef er eV ERE IR NP IRP 1S cohPr eSRBF | BEhF LB RECE naPlidst S@%hadi] y.
Thereafter, the refrigerator oil is returned, via the oil equaljzation pipe
109, fr drAuredtofpressach| Aonpresser sihd edB capacdiiyheat t HERGUMPr dssor s
1B, 1C, ... of lower done internal pressure, by the 20 difference in done

i nt er nalpexrfeamr eilA feiofuiall iizaveindn o psaEanids orcdriterdlhi rteb | maersteé ortha n

whi ch the conpressors | A, 1B, ... are high-pressure done type conpressors.
The 1di stddmptidsybrEamnigerdt é gl teesaeslpi | equal i zation pipe 48 in
comuni cation with the conpressors 1A, 25 1B, ... and an oil separator 36

di sposed gp é@@oﬁ’ésiﬂ%ﬂﬁiéhfi@ls {ht&hathe reeny eéé@f:?géfatight systiedl

separating a refrigerator oil 1n a discharge refrigerant, an

hé
di stribugj | ni.s i d he . rl.gerator. Qi .sep ted
in'the STEEET of bt lFy SharE aneGihalR g e e0RHe
refrigerant of each npressor | 1B, . ... are preferentially retyrned to
the comRREE oA Gy TRY {RE"| ar 4edPoEERL YRS noVRREPEPPRS Ame Hh,  he
refrigerator oil expelled fromthe conpressors |A 1B, ...,is recovered in
the oi | &HafaPBeCciBd3d-oamidielf ingRakd+1el | agd (ALIEPE SWhaFaPECidy and
the refrigerator oil that is brought back to the suction side of the

conpf esfarom lone EBother.ar e afetrigeration csyshem fertherceapredses | A

with the | argest capacity. Thereafter, the refrigerator oil is returned,
vi a t he ai | deghalibp&tioon pmpehafidd, fRomadmakbepr esfsSor deAwinimg he a
| argest capacity to the conpressors 1B, ... of |ower done internal

pressur gefliddiatdid f eigncen i @ dpgerigecanal Ppiwssldaeing sihddugmvenie on is
intended for a refrigeration systemwhich conprises a refrigerant circuit

(A) for R MyaAntucesssivel X GUNERET BBmpllecRves a X ef ipgeranio Pithiay, a
plurality of 1 ow pressure done type conpréessors |A, 1H, ... connected

togethet. i pagal Lol a0d dish ed Ngs R SRRIEH! Ve L PMABS ANGLIS

heat - source SI _ exchanger a pressurereduci ng nechdni sm 3, é_ﬁd a
22?@6 28 n aitl&%g s?t{aq. er.]setatcazp‘gacel)%cyh%pc?e{hé’ot ngrvg]én(\:gréssséggmfg Q}/)dbrslongl ng
on.
In the second invention, when the compressors 1A, 1B, .. are
in operation, the refrigerator oil is distributed from the

compressor 1A with +the smallest capacity to the other

25 compressors 1B, and so on. This is unlike the conventional



JA 1B, ... in conmunication wth one another through oil equalization
pipes 9, 9, and so on. An oil separator 16 capable of separating a
refrigerator oil in a discharge gas refrigerant is disposed in a discharge
5 piping 15 of the conpressors 1A, 1B, and so on. Further, an oil return
mechani sm Z capabl e of preferentially returning a refrigerator oi
contained in a suction gas refrigerant to the conpressor |A with the

Sal | eot “RSREINS ARttt heT EERLABEANPE P 1gan. Be |ReqHEE)SEq% rFach
suction line X of the 10 conpressors |A, 1B, .... Additionally, an oil
return pa@BRERSITT tRRoughlBvhi ch t WLthaut gehavandoi Itaseprpafedm n @hk oil
separator 16 is returned to the conpressor |Awith the smallest capacity
anong t heqeahjpzasson s opératBon .contsopr da dedusé5 the t btempreshorsvend i on,
when the conpressors |A 1B, ... are in operation, the refrigerator oi

separ at espératdeaptérsgpaIptor 16 and the refrigerator oil in the suction
gas refrigerant are preferentially returned to the conpressor |Awith the

snmal lest pagkty. fter, t refylge or, oj j ess)
Feturned fromtry NSRRI i ThudidedCERE o hecElabPa BYBHT Ry S
conpressors 1B,. 1C ... ich_are lower ip do i nt er nal essyure, by_the
Gonp | neSTTRA TiEs o AEFREPEARE (THECEbpRbs DR i0d Al A LTTaE LY el o >
the conpressor's 1H internal pressure > the conmpressor's 1C 25 internal

pr essur €SMpresgsongj Ay s 1k ke WHETLIA HI®TMaFOMPEEESORSI oty | AByhat
refrigerator oil can be secured for each conpressor |A 1B, ... wthout
havi ng taxrepecbonected etpgétihkeri dm oparalieh comt r dififfercaimeciapacity
conpressors to operate alternately. 5 A seventh invention depends on the

si xth i nfues icote dribtexh ttige oréf ¥ Eyef at IOAheREsEMZ fug thede compafised | r st
suction piping 25 which has a given length and is substantially horizontal,

the1dird suGkt@ibRitRiond 2mebfbRliBm a Rartcohabie susti ondduigm fhqnd Peing
connected to the 10 conpressor A with the smallest capacity anong said

conpr essUA-jldferalidr - 011 a0 Secen rEQQEE\ﬂQ P&PLQQfa@?ngzachré)ugl‘f\hit%

branch from upper portions of the first suction piping 25 and are connected
{0 ot et Ay UL o At Lo OB, CERZC] 8 Wi
reSpeC“eﬂg)Eefrigerator 0oil is distributed from the compressor 1A
with the largest capacity to the other compressors 1B, and so
15 on.

In the third invention, when the compressors 1A, 1B, .. are
in operation, the refrigerator oil is distributed from the
compressor 1A with the 1largest capacity to the other
compressors 1B and so on. This is unlike the conventional

20 technique in that refrigerator oil can be secured for each
compressor 1A, 1B, .. without having to perform oil
equalization operation control to cause the compressors to
operate alternately.

A fourth invention depends on the second invention, in

25 which the compressors 1A, 1B, .. are low-pressure dome type



4dn the seventh invention, in the first suction piping 25 the refrigerator

oil is separated because of the difference in specific gravity between the
refrigerator oil and the gas refrigeraﬁt..The separated refrigerator oi
flows in the 20 pipe bottom Then, the separated refrigerator oil is

brought back to the conpressor A with the smallest capacity fromthe first
suction piping. 25. Accqrdingl b .Si.mpl e arrangegent ki ng a change
in the p‘?éﬁrﬁgﬁgﬁ?ﬁ%t urgl,rhgftgilétﬁ&g’gi%ﬁloé’ t“becs}éacrbjr%grg?rli'bﬁ%% Bgl bt the
conpressors 1A 25 1B, ... at low costs and without the drop in power. 9
An ei ght?lq‘il?ﬂfb?ﬂ?w dBpBRISLGh LRe COMTURICRFARN IRlth nthRi APMIEIIr et urn
mechanism Z is nade up of a vertical pipe 27 which forns a part of the

sucti on 1Anel® andahdsaa ddvinveerHsatopenklb | dineposed, oa [ihee diebha£8y¢ owar d
which a 5 I ower portion of the vertical pipe 27 faces and whose hori zontal

cross-sesidonabfar edel s domassddwd t DA} ofip,he veribeal seppgaing? farst
suction piping 25 which is connected, at one end thereof, to a | ower end of

the gi pe. , gktithg other he conpy | A with the 10
smal | est €§§%¥%§v§§ﬂnngi%heqégnpgesggggh%xgng, ...fﬁgﬁ %bcoﬁhhsuggr%n
are_c ereof, .to sidewall

pi pi ngs 26 ca WAL C nected. at one .ends

porti onsg%ﬁtﬁzﬁ?autp%% 'B%ﬁgaﬁésgngi,] i ?ﬂng%lhglp etﬁbagf {:geolrﬁgrrltgl‘?eﬁ‘?tt%
compressor. A with the snal | esg capacitz anong the conpressors | A 1B, ...
[ er. { s SSRATARAA cHLGe 1811 | TEPATatOF ol pfcRIYe Py TSR L0RE A0Fh L
invention, the suction gas refrigerant flows, fromthe vertical pipe 27,
into thEPpElnRying \digion repbrigeranpanfiseant, cappxesson At B,
refrigerator oil is separated fromthe suction gas refrigerant. The

separ at ed ¢ mafefiegmretial by |resubnedghd bthekcomprbesoengdaysanthAthd h t he
smal | est capacity fromthe first suction piping 25 by gravity and inertia.
Accaodi rglal 1wt xagamiltg arrangenent of making a change in the piping
structure, it is possible to secure refrigerator oil for each conpressor

A 1H . .1p &hd FYATHF OSiveRbiY tRLt 4 AR JEPRLOP BELT BLPBASBY frbh
the compressors 1A, 1B, .. is recovered in the oil separator
116. The refrigerator oil of the oil separator 116 and the
refrigerator oil that is brought back to the suction side of

15 the compressors 1A, 1B, .. are preferentially returned to the
compressor 1lA with the smallest capacity. Thereafter, the
refrigerator oil is returned, via the o0il equalization pipe
109, from the compressor 1A with the smallest capacity to the
compressors 1B, 1C, .. of lower dome internal pressure, by the

20 difference in dome internal pressure.

A fifth invention depends on the third invention, in which
the compressors 1A, 1B, .. are high-pressure dome type
Compressors. The distribution mechanism R includes an oil
equalization pipe 48 in communication with the compressors 1A,

25 1B, .. and an oil separator 36 disposed on the discharge side



A ninth invention depends on the sixth invention, in which the oil return
mechanism Z is nade up of a horizontal great dianeter pipe 29 which forns a
part of the suction Iine X and whose v@rtical cross-sectional area is
Farger than that of 5 the suction line X, a first suction piping 25 which
is connected, at one end thereof, to a pipe-wall portion of the horizontal
gr eat - di ter pipe 29 and, at t other end, to_the conpressor LA with the
snal | est® aﬂaﬁiB?RBﬁﬁﬁﬁofﬁe:g%hpP§SSors£9ﬁ,sfﬁ?ré.}Pgaﬁa §825&8e§&§ﬂﬁn1

pi pings 26, 26, ... 10 which are arranged to concentrically face the center
of the Worli zokn al agr ddischiagas errefpegevaghd amd@corket edierabNéAaman
the conpressor A with the smallest capacity anong the conpressors ( | A,

is, ...)mechanism R tistfermedpsessbrs (theB ref}igergtor respeseparkyedl5 |In
the ninth invention, the flow velocity of the suction gas refrigerant

fl ow ng jthrguedl itihes a0 A6 HiRbla dt@fEi gérptoe 8911 Sohehaxed. iMs aa
result, there is created an annular flow of the refrigerator oil at the

Pi Peswaldy il WHRIA {die-ddOW Y OGLEY | Sohlp2@iodNdid e {8111 geratay Of |
is 2 separéted fromthe suction gas refrigerant. The refrigerator oil thus
separated is returned to the first conpressor A wjih t I;est capacity
from t h®HeEELE idh HRYRERF D0 eor%‘?%ﬁtﬁs%{'}viisv ﬁe%gar AGEREN of
maki ng a change in the piping structure, it is possible to secure
refri geC@P&City:1 oil for each conpressor |A 1B, ... at |low costs and
wi thout the drop in performance. A tenth invention depends on any one of
t he seventlm tiegghfiftantnnent honnvehei oefrigengtiach abhle expelbedr Arpissage
17 is 5 connected to the first suction piping 25. In the tenth invention,
t he ref rihgercdmpreddorseppaat @8,i 0. is recovered in the oil separator
10 36. The refrigerator oil of the oil separator 36 and the
refrigerator oil that is brought back to the suction side of
the compressors 1A, 1B, .. are preferentially returned to the
compressor 1lA with the largest capacity. Thereafter, the
refrigerator oil is returned, via the oil equalization pipe
15 48, from the compressor 1A with the largest capacity to the
compressors 1B, .. of lower dome internal pressure, by the
difference in dome internal pressure.
A sixth invention is intended for a refrigeration system
which comprises a refrigerant circuit (A) formed by
20 successively connecting, through a refrigerant piping, a
plurality of low-pressure dome type compressors 1A, 1B,
connected together in parallel and differing in capacity from
one another, a heat-source side heat exchanger 2, a pressure-

reducing mechanism 3, and a heat-application side heat

25 exchanger 4, and which is formed by bringing said compressors



the oil separator 16 nerges with the refrigerator oil separated fromthe
suction gas refrigerant, thereafter being returned to the conpressor | A
with the smallest capacity. As 10 a redult, there is no need to nake a
ehange in the structure of the conpressor | A (for exanple, the casing
structure thereof). An eleventh invention is intended for a refrigeration
system conprising a refrigerant circuit A which is forned1gf 15 .
successi¥® y 18onnectihg® St Wighr aPRepiFRAGRen Jdiroygh oil

hi gh- pressure donme type conpressors | A and 1B connected together in

par al | elequal idiFtfiem myipes chpati tandremn @@eh ot her, a four-way sel ector

val ve 2, a heat-source side heat exchanger 3, a pressure-reduci ng nechani sm
4, and a lmmto20 spphiragzbironi6i daphede exthaegarat.ingnda Wriechr iigerfadrared by
bringing the conpressors | A and 18 in conmunication with each other through
an oi | egual iz gl IQHAYAGad\rOfti §epanal 05 3Psp8888! en0h FRMAAJY a
refrigerator oil in a di'scharge gas refrigerant is disposed in a discharge
25 pkpi ng; 47 of € C r nd ,1H., JFur. r oi | ret
passggerlg]‘lp,diq rlogug t \Aﬁ%h‘%ﬁéirrag%ﬁ:gega'ormdi Iatr%gp%?a 8 i gufﬁlegie'l o
separator, 36 is returned fo the suction side of the conpressors ILA and 1H,

i s provitidd TR | ?@%S%nzoﬁ@ﬁ@h&@ﬂ9§§9ﬁfgﬁﬂ%¥F%@fyﬁth ur8idGsfed
when both the 5 conpressors | A and 1B are stopped, is disposed in the oi
return pefyigersiton roihecondpdmed | kyeat | ICt PR IBSt L HE1IEBFRPRESISYs | A
and is are in operation, the refrigerator oil separated in the oi

separ at drhe36 camgprielssoref didgewdttdr thle | amafdestict capagddyl 0 ameig gédhent are
returned to the conpressors | A and 1B through the oil return passage 37. At
that tisomprdsdod® OUNS, of Lbediebbisear dinora Gdctifor el inaer b tthee
conpressor A with a larger capacity. The internal pressure of the

| ar g6 CaRales SFHB B8 S0iBl ALLS hA@cﬁ‘ffiéH&”‘I‘l?Df’itanOfoitlheréﬂﬁkhe?akéa@%pac| ty
conpressor 1H As a result, the refrigerator oil travels fromthe

| ar ger - aci ﬁppr r t SRl lerzeapaei ress 1B styhr ough
the oil Cl??fua lJ|i]>z/%1 on ﬁ;;;f%g Xéé tx%efre ens%lsi %gft %% ta%ﬁg:@rzgfﬁggﬁgt grlloi | is
positiv%gga&%&%ﬁpeqsto.the CONpLESSOLS LA and, 1B

is Tretu the compressor 1A with the

smallest capacity among the compressors 1A, 1B, .., 1is
provided.

15 In the sixth invention, when the compressors 1A, 1B, .. are

in operation, the refrigerator oil separated in the oil
separator 16 and the refrigerator oil in the suction gas
refrigerant are preferentially returned to the compressor 1A
with the smallest capacity. Thereafter, the refrigerator oil
20 is successively returned from the compressor 1A with the
smallest capacity to the compressors 1B, 1C, .. which are
lower in dome internal pressure, by the dome internal
pressure difference (the compressor’s 1A internal pressure >
the compressor’s 1B internal pressure > the compressor'’s 1C

25 internal pressure > ..). This is wunlike the conventional



20 This is unlike the conventional technique in that refrigerator oil can
be secured for the conpressors | A and 1B wi thout having to perform oi
equal i zati on operation control to caus® the conpressors to operate
alternately. Further, during the period that both the conpressors | A and 1B
are 25 stopped, the opening/closing valve 39 is closed, thereby 13

pl acing the oil retur ssa 37 1in the ngn-co i cat | t . L

pr event st¢ YT bgrgﬁ]%q:f r5%f¥+%(\a/\f%5°fovc\)/§rd ??l%n%l%ctslaeodr}lof;el%e%é? tef#;éﬁ

conpressor |A fromthe oil separator, 36 when the operation is stopped. 5 A
twel fth GHRRIRSSAT | siBnt erdddd for ¥itdOutgerBRVAIsyH%em E%Frg??f@i n@ &l
refrigerant circuit A which is fornmed by successively connecting, through a
ref ri gereqitalgizsitnignn aoperetdpnhiginprebstoe caweet Ehe covppresspss| Aand 1B
connected together in parallel and differing in capacity fromeach 10

ot her, apexatevayltsetreci®ryyval ve 2, a heat-source side heat exchanger 3, a
pressure-reduci ng mechanism 4, and a heat application side heat exchanger

5, agd WhizPhsE%eBQh”E§%9¥n{?iEﬂgid%>é CIPrengorsikthh Redtlion, in
conmmuni cation wth each other through an oil equalization pipe 48. 15 An

oil sep t Qr ca I parati refrigerat il om a i arge
gas ref rq‘:;rgjécﬁlan?ﬁfes %?gpgrsegdlﬁsrﬁ gle%i sa@has?ngeﬁpiipigné@aﬁ oﬁlpt héfcorgrrprfésés?s | A
and i B. Further, oil return passages }317A and 37B, thraqu D;rt\é\w" ch the

refri gerStrid | BtbiRgted?n ¥ i | P88partt of 1E81 s urfBg t d% he
suction side of each conpressor_|A and 1B, are E(ovi ded. Additional]ly,
openi ng/sibssiang iad e hraoieenier Bogthenhf ERs b 8UET SBJPARAPAG 2Ph&E OFEHITSH t hat
both the conpressors | A and 1H are stopped, are disposed in the oil return
passages 3parand37Bher espetionelljine X4 damdt beingel ¢ohneatedt itom, thieen
both the conpressors | A and 1B are in operation, the refrigerator oil
sepagat esbniprddiroi | 1Aepariadlnr Bheandnidid g ri gapatdtyoi lamendg he saiet i on
gas refrigerant are returned to the conpressors | A and 1B t hrough
compressors 1A, 1B, .., and second suction pipings 26, 26,
which branch from upper portions of the first suction piping
25 and are connected to other than the compressor 1A with the
smallest capacity among the compressors (1A, 1B, ..), i.e., to
15 the compressors (1B, 1C, ..), respectively.
In the seventh invention, in the first suction piping 25
the refrigerator oil is separated because of the difference
in specific gravity between the refrigerator oil and the gas
refrigerant. The separated refrigerator oil flows in the
20 pipe bottom. Then, the separated refrigerator oil is brought
back to the compressor 1A with the smallest capacity from the
first suction piping 25. Accordingly, by a simple
arrangement of making a change in the piping structure, it is

possible to secure refrigerator oil for the compressors 1A,

25 1B, .. at low costs and without the drop in power.



5 the oil return passages 37A and 37B. At that time, a |arger anmount of the
refrigerator oil is returned to the conpressor |Awith a |arger capacity.
The internal pressure of the larger-capacity conpressor | Ais higher than
that of the smaller-capacity conpressor Is. As a result, the 10
refrigerator oil travels fromthe |arger-capacity conpressor A to the

smal | er-capacity conpressor 1B through the oi|l equalization pipe 48,

t her eby eddur ehghtRatinyRNE N | GRS oPP | Sh@osi kX bRl P IVENHLIEY t M he
conpressors | A and 1B. This is unlike the conventional technique in that 15
refri gemdticmh oihe canlbeetenur etle€bantibe donps egedies WA afd 4 Bverthoatl
having to performoil equalization operation control to cause the

conpr esydipe (27 opei el efakingr ratgdyt bEr tther ,subticly Lheepar iz thas Aot h
the conpressors | A and 1B are stopped, the opening/closing val ves 39A and

39B ar e gehRsRddl ; io%;'&?:‘é%bylcmé‘fi _adthe Offahpéetb‘dfd} PRE SRS ra’ Avigéh 34B in

t he non-commnlcﬁQ n state. This prevents the réfrigerant fromfl ow ng

Sopat at EVSE WRERCLRE ol afPen PerEifRRouB b152A | APPEEent AU nOBREEO

depends on .any one of the eleventh and twelfth inventions, in which the oi
equal | ZROFEAOPItEd AFQSSTHeNT HRRA M @R e2n BHehPREEE| didly ThRYe Ao BREch is

cl osed during the period that either one of the conpressors (IA 1B) 5 is
st oppedverficad t pipecedn i mverfiingt a@&uathion il e2% hevhaab ofst he
conpressors | A and iB is stopped, the opening/closing valve 49 is closed,
t her eby cionhiekitieldng dtheonef ramger ehereof| ftoonat lawelr nend hodugthd hpipel
equal i zati on pipe 48. As a
body 28 and, at the other end, to the compressor 1A with the
10 smallest capacity among the compressors 1A, 1B, .., and
second suction pipings 26, 26, .. which are connected, at one
ends thereof, to sidewall portions of the pipe body 28 and,
at the other ends, to other than the compressor 1A with the
smallest capacity among the compressors 1A, 1B, .., i.e., to
15 the compressors 1B, 1C, .., respectively.

In the eighth invention, the suction gas refrigerant flows,
from the vertical pipe 27, into the pipe body 28 where it
rapidly expands and, as a result, the refrigerator oil is
separated from the suction gas refrigerant. The separated

20 refrigerator oil is brought back to the compressor 1A with
the smallest capacity from the first suction piping 25 by
gravity and inertia. Accordingly, by a simple arrangement of
making a change in the piping structure, it is possible to

secure refrigerator oil for each compressor 1A, 1B, .. at low

25 costs and without the drop in performance.



-10 result of such arrangenent, the novenent of the refrigerant from one
conpressor in operation to the other which is being stopped is interrupted,
wher eby the conpressor in operation islbhot starved of refrigerator oil. A
fourteenth invention is intended for a refrigeration 15 system conprising a
refrigerant circuit A which is fornmed by successively connecting, through a

refrigerant pjping, a pair of high-pressure done type conpressors |.A and 1B
connectedzidgﬂf rlPﬁeEE}%PIgPpﬁﬂgsdPPf qu}¥F%a%gg??§gg?onﬁ@a&W%ﬁqmn, a
four-way selector valve 2, a heat-source side heat 20 exchanger 3, a

pr essur e duel ngetpemanechanisand dsh@@deappp i ¢hit #ohosidenkadt gaedttanger

5, and which is formed by bringing the conpressors |A and 1B in

comuni chitdanetey tgipEacd® ottirh tfwxmgha apaot | o€qunki gattaonpilpaedX akd oi |
separator 36 capable of separating a refrigerator 25 oil in a discharge gas

refri gengidsd Sver€PEsEU drvsd -FetthyA atBaPiild nﬂa%e:?f thle CoppEesIors | A
and 1B. Further, an oil return passage 37, through ich the refrigerator

oi | 5oPa eguk@i‘oﬁe ﬂLFS%Par aatoﬁsﬁ@t:ossﬁsggéﬂegpkg%{m?e AICLARST qg of

each™ of e conpressors T'Aahd 1B;7i'S provi i onal I'y,” an

openi ng/ cl osi val ve 49, which is closed during th eriod, that _either one
of the CERPESESrS 3% G 384| EhEFERfed O & doStRL] PITELOR| OF the
equal i zation pipe 48. In the fourteenth invention, when both the

conpr es SV 2PRtAId ek ediMORRY aPlBR, 2heanef r afetRCorotdier sepdrattéd in
10 the oil separator 36 and the refrigerator oil in the suction gas

refrigertdet sowpressoredlfo whehcotheessmrd lle&tandapBctiyoughonkge thle
return passage 37. At that tine, a larger anmount of the refrigerator oil is

ret ur nedomprigds @ MIESSOB, | A, Wand sder saapacht pipihgs ey n2b, pressure
of the 15 larger-capacity conpressor 1A is higher than that of the

fsmr?fﬂ g%la.%?agleérbéc ;ﬁg@ff@@gg%ﬁgﬁr&ﬁ@ﬁany t Bgcé e hedVatQr 0bE havel s
horizontal great-diameter pipe 29 and are connected to other
than the compressor 1A with the smallest capacity among the
compressors (1A, 1B, ..), i.e., to the compressors (1B, 1C, ..),
respectively.

15 In the ninth invention, the flow velocity of the suction
gas refrigerant flowing through the horizontal great-diameter
pipe 29 is relaxed. As a result, there is created an annular
flow of the refrigerator oil at the pipe-wall side where the
flow velocity is slower, and the refrigerator oil is

20 separated from the suction gas refrigerant. The refrigerator
0il thus separated is returned to the first compressor 1A
with the smallest capacity from the first suction piping 25.

Accordingly, by a simple arrangement of making a change in

the piping structure, it is possible to secure refrigerator



-1A to the smaller-capacity conpressor 1B through the oil equalization pipe
48, thereby ensuring that the refrigerator 20 oil is positively returned to
the conpressors 1A and 1H. This is unllke the conventional technique in
that refrigerator oil can be secured for the plural conpressors | A and 1B
wi t hout having to performoil equalization operation control to cause the
conpr essot 0 operate alternately. a~ At the _tine when either, one of the
conpress%}i %ﬁ?aﬁ@c%BQQ9Eﬁ?ﬁﬁﬁﬂ,Xﬁhelﬁbenrnﬁfcﬁ&ﬂrﬁf%%ﬁvénﬁ9W¥$Q9%Eed,
thereby inhibiting the refrigerant fromtraveling through the oi

equal i zatherdxep vin 4erfermanesul t of such arrangenent, the 5 novenent of
the refrigerant fromone conpressor in operation to the other which is

bei ng st opperkentsh i wentidediepbrtiebygnt Bryconpr essehe &eveaitdl, @lidiscmpt
starved of refrigerator oil. Afifteenth invention depends on any one of

the el evend hnidfnt WRLERR I 0RRYD AHIGREM hehBYVElT Psturd YRESHgE SYction
pi pe 38 of the conpressors A and TH is di sposed bel ow sucti on openi ngs 50A

and %OF{5gnﬁég¥é5”g%fﬁﬁ?ﬁfﬁ%é¥a£9c%5%n! §L/E)IIJr_lggl‘s'?t_;t.eenth i nvention, when one

of the conpressors w ar ger capaci opped whil e the other
conpressor_15 with a gnaller ca acitﬁeis i_n operation is possible to

avord o 11T BFEr ERREBardvetcads ntbet R APBEALER 41} y SEBRGAEESorin
EFFECTS OF THE | NVENTI ON According to the present invention, by use of the
20 dif f dficeoih EpRANatornoh® thergefpresthbr stha refrigeratips oil
refrigerator oil is returned to the plural conpressors | A 1B, and so on.
Thi s i s appadetedef xanvenei snelt ibaclyasqgueinidédnt, thereafter being
returned to the compressor 1A with the smallest capacity. As
10 a result, there is no need to make a change in the structure
of the compressor 1A (for example, the casing structure
thereof).
An eleventh invention 1is intended for a refrigeration
system comprising a refrigerant circuit A which is formed by
15 successively connecting, through a refrigerant piping, a pair
of high-pressure dome type compressors 1A and 1B connected
together 1in parallel and differing in capacity from each
other, a four-way selector valve 2, a heat-source side heat
exchanger 3, a pressure-reducing mechanism 4, and a heat-
20 application side heat exchanger 5, and which is formed by
bringing the compressors 1A and 1B in communication with each
other through an oil equalization pipe 48.
An oil separator 36 capable of separating a refrigerator

oil in a discharge gas refrigerant is disposed in a discharge

25 piping 47 of the compressors 1A and 1B. Further, an oil



refrigerator oil can be secured for the conpressors |A 1H, ... wthout
having to performoil egualization operation control 25 to cause the
conpressors to operate alternately. Sukh 18 arrangenent therefore all ows
the refrigeration systemto constantly provide necessary refrigeration
power and, at the sane tine, nakes it possible to positively secure
refrlgerator oil for the plural conpressaors |IA 1B, and so on. 5 According
to the STSEHR nvRAEFBAS whdn t RETOHF estbIEh | Athe refrigegateropeition,
the refrigerator oil separated in the oil separator |16 and the

refri gerseparatiédi int hhesadlli sepgastoef rifgetantetuenedeteor ¢l adgt e ur ned
to the conpressor |Awith the smallest capacity, thereafter being returned
10 succestdeo/ady fHOMRdmSr EHSPrE€SEArahd 18,1 he pebphidesar s AlRitliGnally f hat
are lower in donme internal pressure by the done internal pressure

di fferengg &%Bﬁ‘lﬁ@?@i@é%ﬁ Yd1vd N &! Ngh iRHESSHT 813skRE uﬁ%‘iprﬁéﬁﬁr 'the B

internal pressure™> the c npressor s 1Cinternal pressure >...) . This is
unli ke the 15 conventional hnl i th refrl er at or. an be.
secuged FORREE Piur g 5’rrprg s6rS Ii OR%E . ?g%ﬁ?sﬁgwlﬁb % €& or m

oi | equalization operatjon control to cause the conpressors to operate
aItennn?ﬁ%PrWXRﬁﬁ 98 3D the seventh invention, in the first suction 20
piping 125 the refrigerator oil is separated because of the difference in
speci fi c dmavihe elaventh tinvertionervhen bothattiet nempaessefrsi dé& @nd The
separated refrigerator oil flows in the pipe bottom The separated
refrigerl® cdirei lin sopgrmtgidn patket aefirel gergpressoll| Aegddutidie snmaldhest
capacity 25 anong the conpressors |A 1B, ... via the first suction piping
19 0il separator 36 and the refrigerator oil in the suction gas

10 refrigerant are returned to the compressors 1A and 1B through
the o0il return passage 37. At that time, a larger amount of
the refrigerator oil is returned to the compressor 1A with a
larger capacity. The internal pressure of the larger-
capacity compressor 1A 1is higher than that of the smaller-

15 capacity compressor 1B. As a result, the refrigerator oil
travels from the larger-capacity compressor 1A to the
smaller-capacity compressor 1B through the o0il equalization
pipe 48, thereby ensuring that the refrigerator oil is
positively returned to the compressors 1A and 1B.

20 This is unlike the conventional technique in that
refrigerator oil can be secured for the compressors 1A and 1B
without having to perform oil equalization operation control
to cause the compressors to operate alternately. Further,

during the period that both the compressors 1A and 1B are

25 stopped, the opening/closing valve 39 is closed, thereby



-125. Accordingly, by a sinple arrangenent of making a change in the piping
structure, it is possible to secure refrigerator oil in the conpressors |A,
1B, ... at low costs and without the dtbp in power. 5 According to the
eighth invention, the suction gas refrigerant flows, fromthe vertical pipe
127, into the pipe body 128 where it rapidly expands and, as a result, the
refrigerator oil is separated fromthe suction gas refrigerant., The,

separ at e 261R9 g&Pgt G1bi FEFYThr RAFRAIDadk O t BREh@OTAREBCE AR t h
the smal | est capacity anong the conpressors |A 1B, ... via the first

sucti on prpteg 1PBisypyeventy bhd reériocerantcdromndlpwimg dasians eche
arrangenent of making a change in the piping structure, it is possible to
secure refetpen asddeoblf ithd heomperpsessola IfAomlB he . oidt skpardbozosde and
wi t hout the drop in power. According to the ninth invention, the flow

vel oci tyyRén t ke SHSEE OP; §RS1 & E£588640t Tl ow ng through the horizontal
greatdi aneter pipe 129 1s relaxed."As a result, there occurs an annul ar

fl owof t Lgerator oil _at the pipe- | _side 20.where.the flqw
velodity 15 Eroheft ShicpRiopane qhhBied o oo cEptPiPRaF AN e MR i on
gas refrigerant, The refr']ﬂgrator oi |l ,thus se ar%ed is.returned to . the
first conprRsEHIPY A tlﬁe# IeHAPF esELIEGPALi t§ aWBAGNt hédScopr@ssor Y A,
s, ... via the first suction piping 125. 25 Accordingly, by a sinple

ar r angerfBiceFs ivgd hgcenngrihied i nthrogghha pefragesantcpdbdndit & Pagassi bl e
to secure refrigerator oil in the conpressors |A 1B, ... at |low costs and
wi t hout afiehdgbpprasponer dofec ot ypag compres scarg hlAnaaat | DB, cohaected
refrigerator oil 5 separated in the oil separator 116 nmerges with the
refri geradgutdrt sepapaisvlélomide SUHdGhgPasn' eéé;%g@iept it t ey 1T ged
refrigerator oil is returned to the conpressor A wth the small est

capagi Yot Her 2 5e§ah£~wfspers%1ie%e& Negflyd 02TBke e fhanderdd E'aeSthreJ)‘é ure

of the conmpressor A ( for 10 exanple, the casing structure thereof

Accor di gy digy ddis: ehevent B LOXEOLL olanptiel oLin LhechOTPr eaRar S, | Aednd 18

are in operati fhe refrigerator oil "Separated in the ol separator 36
and the refrigerator _oil in _the suction g refrigerant are returped to the
conpressa(?rpshf% RS ﬂﬁ%gﬁxFﬁénngF ?%tuf"ﬂdpgéb‘a{%b 3. Iﬁ‘?ﬁ?ﬁga hough
a larger anount of the refrigerator oil is returned to the conpressor |A
with a [PFGEHCAIANE tSPMRFRSFRFF i §dPat dB)oiln (FAVIRIGRE1pR With each

smal | er-capacity conpressor 1B through the oil equalization pipe 48 because
t he i nt &thEr grihaenghe agf aide emna bzt iompaipe y48onpressor | A becones

hi gher than that of the smaller-capacity conpressor 1H This ensures that
thelfefri gar ad0t eseparstposilé vehpabdturafedseparheingnga esedrigéhaand 1B.
This is unlike the conventional technique in that refrigerator oil can be
secur edofiar tfemcoapr asseharhs agdslHrefzigerhigut iBaviagpbeeder fiar myoi |
equal i zation operation control to cause the conpressors to operate

al t er nalyglsibhaltyel 8ipidrdANdohe merdsifhiddo POt fat BRCABY espREenkp, and 1H
are stopped, the opening/closing valve 39 is closed, 5 thereby placing the
oil returR p éagjﬁ:%?' no jscatq st i S prexent he
refri ge?algt falfo_m me!ﬁgstt“g\%Er drbt#emggg?i onﬁsﬁ]’de ﬁ'g?nu ﬂe ﬁl%g]epaﬁg%or 36
when th%e%@?ﬁ_;aetrla I’c]>r| Sos_ltlop%(:"edp'arated in the o0il separator 36 is

20 returned to the suction side of each compressor 1A and 1B,
are provided. Additionally, opening/closing valves 39A and
39B, which are closed during the period that both the
compressors lA and 1B are stopped, are disposed in the oil

return passages 37A and 37B, respectively.



-According to the twelfth invention, when both the 10 conpressors | A and 1B
are in operation, the refrigerator oil separated in the oil separator 36

and the refrigerator oil in the suctiolf gas refrigerant are returned to the
conpressors | A and 1B through the oil return passages 37A and 37B. Then,
al t hough a | arger anmount of the refrigerator oil is returned 15 to the

conpressor_|l Awith a_ |larger capacity, the refrigerator oil travels to_the
smal | er - caphcFi§ EBﬁf)FEés&P"fBeﬂ'ﬁPoué‘quheb%VF gﬁﬁaFP?BFFSﬁoﬁFpéMSa’b‘écause

the internal pressure of the |arger-capacity conpressor | A beconmes higher
t han t hatBofrehdsrepexattepacithe cmirisemrtan. ofhi Sepanated t hat the 20
refrigerator oil is positively returned to the conpressors | A and 1B. This
i s unlikeil heeparaeot i d6abntlethe qefriigdrdwtor efil genathe euktdam hyas
secured for the conpressors 1A and 18 wi thout having to perform oi

equal i Zatd O Qe | Hfe COBEUPhed Ot&aLRE EBRPERIBHEESTARASah8 ABCHBDugh
alternately. 22 Further, during the period that both the conpressors | A

d 1B ing/ i | qsed
P 8oy Wife B LEPEEL Ll SpORETLRY 57850 YBIRSS ROOLARE PRRel" 8 Ttk
non- conmmuni cation state. This prevents the Srefrigerant. fromflow n
Cowar d (HRPTe9 briths GECTF OREEREOE; Pidepkd ASTUERERMER EHE SHEPEESEPY s

st opped. According to the thirteenth invention, at the tine when _either one
of the ddhpFétBoras LArgRy 1RacktvppedTheherdiramaly/ PresEugev e e i s
cl osed, thereby inhibiting the 10 refrigerant oil fromtraveling through
t he oi | lepgdi-xspasmity peot@ressox r 28ul is ofhisither athangeneat, dfhe the/enent
of the refrigerant fromone conpressor in operation to the other which is

bei ng stsappRader-scdpdeitwpt edmpieeiselyy t A@.conpressor 4 N greAld ,0n ithdot
starved of refrigerator oil. 15 According to the fourteenth invention, when
bot Apt he HIMYARIIYLS 1) 2PHadE1 8 erbfh VMY Al d Pher1bEpaLiEy 986RPRPESIr
1A to the smaller-capacity compressor 1B through the oil
equalization pipe 48, thereby ensuring that the refrigerator
0il is positively returned to the compressors 1A and 1B.
This is unlike the conventional technique in that
15 refrigerator oil can be secured for the compressors 1A and 1B
without having to perform oil equalization operation control
to cause the compressors to operate alternately. Further,
during the period that both the compressors 1A and 1B are
stopped, the opening/closing valves 39A and 39B are closed,
20 thereby placing the o0il return passages 37A and 37B in the
non-communicatioh state. This prevents the refrigerant from
flowing toward the suction side of each of the compressors 1A

and 1B from the o0il separator 36 when the operation is

stopped.



separated in the oil separator 36 and the refrigerator oil in the suction
gas refrigerant are returned to the conpressors | A and 1B through the oi
return passage 37. Then, although 20 aﬁFarger anount of the refrigerator
oil is returned to the conpressor | Awith a |arger capacity, the
refrigerator oil travels to the smaller-capacity conpressor 1H through the
oil equalization pipe 48 because the internal pressure of the

| ar ger - capPc FRY L EBRBFEBs dHVerk 19d: FHeRePIFHEP ARYn Mt O6f thife &keventh

smal | er-capacity conpressor 1B. This ensures that the 23 refrigerator oi
i s positane| ywebfuhneoventibescohprwbdchstha aiad egualbiz@tiiomumike 48e
conventional technique in that refrigerator oil can be secured for the
plural cbeppessoded! diandahB openiony/diass ivgy tvapes f 49 mvbiikhequsald kad édn
operation 5 control to cause the conpressors to operate alternately.

Further,g@Fifgethé MBesd €hhPCEI PABrObnENBFCONR BB RPTE D AN 1B | fa%
st opped, the Opening/closing valve 49 is closed, thereby inhibiting the

refrigem%cgtoil romtraveling through the oil equalization valve 48. As a
resuPt of® sUcHPHY arrangenent, the novenent of the refrigerator oil from

one conpressor. in operation to the, other which i.s being stopped is
i nterrupt et Wher teRNERNPRESRBION N BheFaEi HAMESW sﬁ%#ﬂkﬁjQﬂe of

refrigerator oil. According to the fifteenth invention, when one of the 15
conpr esshe Gompresserger1Bapad t IBi sisheFhgpPredppadhahiopening /slnging
conpressor with a smaller capacity is in operation, it is possible to avoid
a flow ofakwdragerist arladdd | ntbetébyl| dnjdb-icamacithye coefiréegeaatoBRId&H
DESCRI PTI ON OF THE DRAW NGS 20 Figure 1 is a refrigerant piping system

di agramfom tehUeUhg! thironyi erhaceandidghd 1 atfidst pepeodigent agf 4 he
present invention. Figure 2 is a piping system di agram show ng an
arrgpgenEdiult of such arrangement, the movement of the refrigerant
from one compressor in operation to the other which is being
stopped is interrupted, whereby the compressor in operation
is not starved of refrigerator oil.
A fourteenth invention 1is intended for a refrigeration
15 system comprising a refrigerant circuit A which is formed by
successively connecting, through a refrigerant piping, a pair
of high-pressure dome type compressors 1A and 1B connected
together in parallel and differing in capacity from each
other, a four-way selector valve 2, a heat-source side heat
20 exchanger 3, a pressure-reducing mechanism 4, and a heat-
application side heat exchanger 5, and which is formed by
bringing the compressors 1A and 1B in communication with each
other through an oil equalization pipe 48.

An oil separator 36 capable of separating a refrigerator

25 o0il in a discharge gas refrigerant is disposed in a discharge



of a suction line section in the refrigeration system 25 according to the
first enbodi mnent of the present invention. 24 Figure 3 is a piping system
di agram showi ng an arrangenent of a sukftion line section in a refrigeration
system according to a second enbodi nent of the present invention. Figure 4
is a piping systemdiagram showi ng an arrangenent 5 of a suction |ine
section in a refrigeration systemaccording to a_third enhodi nent of, the
present RIREM i 8. 9 ghiPE FTIRPLLETFQF Fig 18y stRth diBagr afiditd\itng 8R ©il
arrangenment of a suction line section in a refrigeration system according
to a fouretnembopdseageof 37he pheowmgh i mleinh onthe0 Ferfuigesatora oil
refrigerant circuit diagramof a refrigeration systemaccording to a fifth
enbodi mesdpafatidd® D eER6t oiilveerbarator @6 eig retarpedi bg shet smodiiagr am
showi ng an arrangenment of a suction pipe section in the refrigeration

system 1g; Acceidi 8gch 0 &ﬁethleft&d;gg?egwfet P e pigsents i pyeRtilquy .

Figure 8 Is a table providing a cription of the operating state of
ccord: M NG ohBodT g FRe iRy cdat s 2. MHSoLE SR O
Phe 1 of rQeri | bhe Spet SRACOdaIHEISF L RBSSPL IFHE RIS BHS | 18 (A7Ebent
i nvention. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Her ei nafter,
enbodi nekB siofstinpest esihtdispesed ohnwkhe pélosquadéepbéan Pipger 48- with
2 In the fourteenth invention, when both the compressors 1A
and 1B are in operation, the refrigerator oil separated in
10 the oil separator 36 and the refrigerator oil in the suction
gas refrigerant are returned to the compressors 1A and 1B
through the o0il return passage 37. At that time, a larger
amount of the refrigerator oil is returned to the compressor
1A with a larger capacity. The internal pressure of the
15 larger-capacity compressor 1A is higher than that of the
smaller-capacity compressor 1B. As a result, the
refrigerator oil travels from the larger-capacity compressor
1A to the smaller-capacity compressor 1B through the oil
equalization pipe 48, thereby ensuring that the refrigerator
20 o0il is positively returned to the compressors 1A and 1B.
This is unlike the <conventional technique in that
refrigerator oil can be secured for the plural compressors 1A

and 1B without having to perform oil equalization operation

control to cause the compressors to operate alternately.



-reference to the drawi ngs. FIRST EMBCDI MENT Figures 1 and 2 show a
refrigerant piping systemof a refrigeration systemaccording to a first
enmbodi ment of the 5 present invention.17As shown in Figure 1, the present
refrigeration systemis provided with a refrigerant circuit A The
refrigerant circuit Ais fornmed by successively connecting, through
refrigerant piping, twy conpressors | A and 1B connected 1Q together in

paral I el aMd 19 flelegrhen beher yoBre off cbb® SPREFESEOESNdBneSd 11 ifhi ch
is air-cooled operating as a heat exchanger on the heat-source side, an
expansi gtoppead, 1@heopepeniing/sdos ipgesvailver eddciiy mdotsad smthantkky pair
of evaporators 104 and 104 connected in parallel and operating 15 as a heat
exchangeinipibitihdiegheappdf ebgénansi dixon N tirawefriggenthectgli nemg , dile
capacity of the first conpressor IAis 4 HP, whereas the capacity of the

second B ik v ve 8. Anagl Iy SWByIRArd s Oéuéﬁeaikaﬁgeﬁemne%w_ I A

and that of the second conpressor 1H are 20 connected togefher by an oi
equahizationesgpe 091.P Intfrgosed Qetmeen t he condenser 102 and _the

expansi SIPVHIE 13 W2 BeFECHPTAPt1d3 B ATt CARTETHRE ol 8PCERE8 t he
condenser 102, a first _supercooling heat exchanger 106 which is _air-cooled
for supdrkdehe ngther| waapg et rPgERanstopPeAohsa 1ERFEuphede YRARLYEHY t he
receiver 105 with outdoor air, 26 and a second supercool i ng heat

exchangdrhel 0Jompressor hdn aperabbdn ndsofnehestap¥edosiedreifydpgerator
refrigerant fromthe first supercooling heat exchanger 106 with
vapori zatillan | atent heat of a gas-liquid m xed refrigerant. Di sposed for 5
t he condenser 102 and the first supercooling heat exchanger
A fifteenth invention depends on any one of the eleventh,
10 twelfth, and fourteenth inventions, in which a suction pipe
38 of the compressors 1A and 1B is disposed below suction
openings 50A and 50B of the compressors 1A and 1B.
In the fifteenth invention, when one of the compressors
with a larger capacity is stopped while the other compressor
15 with a smaller capacity is in operation, it is possible to
avoid a flow of refrigerator oil into the larger-capacity
compressor.
EFFECTS OF THE INVENTION
According to the present invention, by wuse of the
20 difference in capacity among the compressors 1A, 1B, .., the
refrigerator oil is returned to the plural compressors 1A, 1B,
and so on. This is unlike the conventional technique in that
refrigerator oil can be secured for the compressors 1A, 1B, ..

without having to perform oil equalization operation control

25 to cause the compressors to operate alternately. Such



-106 is an outdoor fan 108. A portion of the liquid refrigerant fromthe

| i qui d phase part of the receiver 105 is pressure-reduced by a

t enper at ur e- sensi ng expansi on val ve 11 and thereafter is 10 supplied to

t he second supercooling heat exchanger 107. A tenperature-sensing tube 110a
of the tenperature-sensing expansion valve 110 is disposed in a gas piping
11 2 which connects the second supercooling heat_ exchanger 107 and a suction
pi pe 1112FRRRIHHCAL par ReBFIAT QU VS | e 1& dre QR R 35T eM AtQnd
1B. In other words, the tenperature sensing expansion valve 110 is designed
so that ¢enstanpky poaAvidel agcessaryi mpfimigemat cmpepaverecaonfl,a ajasthe
refrigerant flow ng through the gas piping |12. Provided in the refrigerant
circuit same a thimte gas mayeass 28 cipessible3 byo whimds ithevell gchageusede
and the suction side of the conpressors | A and 1B are connected together.

D sposedréfir i erd0br 0851 DYBASEnE! pEHEh1148mbTedsd@kenal, d 190enimp/ &b 0sh NY

val ve 114 whith is opened to prevent vacuum operation when the | owl evel

resgure BV r C s Al il, .separ , I
Eepa?atingﬁgﬁié }légthgggofﬁégén%§%%§}%éﬂziéﬁéﬁré#?iSéﬁ%%?F%Fgﬁﬁi%%bsed
in a discharge piping 115 of the compressors | A and_1B. The refr,j gerator
o | sepatBt et 35E LHE FPELabhaR at bRS 1RBTFLISTALOY Rad FEPAREted in the

smal | er-capacity conpressor | A through an oil return passage 117, as wl|

be descr@bedcerakateorn H6 aand thepbetrigarakeropilr dnuthepssscigen gasire a
sol enoi d openi ng/closing val ve |18 which is opened when the refrigerator

oi |l is regfurigeramd areaprkelfargntibdlyl ¥etiinEte tByapbeatompré84oandlA 04
are each provided with an indoor fan 120. In the refrigerant circuit A a
check vaimeh 12¢hés pmavilded atcipecitgrhangerdadtcdf esein§onpe@ssded A and

i B. Further, disposed in the refrigerant circuit A are solenoid
openpng/l Qs 1 el Y OFr I 2t RO cSRPEESESENIAL BE the compressors 1B, 1c,
that are lower 1in dome internal pressure by the dome
internal pressure difference (the compressor’s 1A internal
pressure > the compressor’s 1B internal pressure > the
compressor’s 1lC internal pressure > ..). This is unlike the
15 conventional technique in that refrigerator oil can be
secured for the plural compressors 1A, 1B, .. without having
to perform oil equalization operation control to cause the
compressors to operate alternately.
According to the seventh invention, in the first suction
20 piping 125 the refrigerator oil is separated because of the
difference in specific gravity between the refrigerator oil
and the gas refrigerant. The separated refrigerator oil
flows in the pipe bottom. The separated refrigerator oil is

brought back to the compressor 1A with the smallest capacity

25 among the compressors 1A, 1B, .. via the first suction piping



-15 supply of refrigerant to the evaporators 104 and 104, a solenoid

openi ng/ cl osi ng val ve 123 for control Ii'dﬁg the supply of refrigerant to the
second supercooling heat exchanger 107,” and a shut-off valve |24. Further,

as shown in Figure 2, the suction line R of the 20 conpressors 1A and 1B is
provided with an oil return nmechanism Z by which the refrigerator oil,

separate ro i.on S.r jger i ferential |y r to

t he smal e%'— cami)%{%cf/i%%ir%'r e%go? %&ﬁb‘?’ﬁegghﬂbgpgﬁ rgr’%cﬂ\%r]l(ﬁ snr%y V4 %ﬂ%rgfned of
a first sucti gn pi pi ng 125 which has a given, 25 Iengt,lg and is substantially
hori zontSh, FBEm e REhgy | SHEUGHETE 28 Shet iioh | PREEXBARA bESng RESHHER od

to the smaller-capacity capacity conpressor | A and a second suction piping
126 whi crebr gt nf @11y g apheppemppesseas At htBfi rstatudPWorcqats ng

125 and is connected to the | arger-capacity conpressor 5 1H Moreover, the
oi | returnd pastdaget Hhe ektapdimgpéwem t he oil separator 116 is connected to
the first suction piping 125. In other words, the refrigerant circuit A has
a di gtribuyfd<yy antsm Rukor &I ngniBRtEsh! i 9aid or skt 148 tQ%éJ'e
conpressors | A and 1H. The distribution mechanismR is arranged such that

th frj i 1eq h ' [ | at | t far t
cirourt AT thded f orFin’ AR SBeeeat g LAy o] SRl Fp
di ff ' ity bet t. | d iB. The distributi

15 mochdioi A2B THEBr cdunESBMoN nERRSBIRr AL 3% it T TLe 1 I at or

oil in the, refrigerant circulating through the refrigerant circuit Ais
di st ri bAIF ¥Rt e sAALI eri®apKERAF re$¥em | Athehe FYGLIOR oMFASssOT)
to the other conpressor, i.e., the second conpressor 1H 20 More

concr et elefrigeraditst r i De | saparehed y@fRigeriaddes alle b$| bequghitzdt@adn pi pe
109, the oil separator 116, the oil
10 to the compressor 1A with the smallest capacity among the
compressors 1lA, 1B, .. via the first suction piping 125 by
gravity and inertia. Accordingly, by a simple arrangement of
making a change in the piping structure, it is possible to
secure refrigerator oil in the compressors 1A, 1B, .. at low
15 costs and without the drop in power.

According to the ninth invention, the flow velocity of the
suction gas refrigerant flowing through the horizontal great-
diameter pipe 129 is relaxed. As a result, there occurs an
annular flow of the refrigerator oil at the pipe-wall side

20 where the flow velocity is slower, and the refrigerator oil
is separated from the suction gas refrigerant. The
refrigerator o0il thus separated is returned to the first
compressor 1A with the smallest <capacity among the

compressors 1A, 1B, .. via the first suction piping 125.

25 Accordingly, by a simple arrangement of making a change in



return passage 117, and the oil return nechanism Z. The distribution
mechani sm R i s designed such that the_refrigerator oil separated in the oi
separator 116 and the 25 refrigeratorzéil contained in the suction gas
refrigerant of 29 the conpressors | A and 1H are preferentially returned
to the smaller-capacity conpressor | A As a result of such arrangenent,

when the . conpressors | A and iB.are in_operation, t ri il

separ at &Q:B%P%W% %F¥UE§BEFat&r:ﬂ%sB% sfﬁierg|ﬁ%§§%ﬁ%rkglF§é%EPﬁgr
suction gas refrigerant are returned to the smaller-ca acitX congre sor | A
Ther eaf ©&d, ithdhesCOMpEessOr 1A sLBet-urdled9¥ 7Pt he fRAsYLEBAR e§§‘8r A
to the second conpressor 1B whose done internal pressure is |lower, by the
di ff eredoep dnl@osers i nternal pressure (the internal pressure of the
conpressor | A > the internal pressure of the conpressor 1H). This is unlike
t he conveniicedlinigechoi qtieei rntdreh riefudrgeiad or thid cafrbigexatoredofidr the
conpressors 1A and 1H w thout having to performoil equalization operation
contkol gloataeause;f heyRANDIESISOr seharaReiat € 4 t epBabeky. Witrmpddihieon, in
the insidé of the first suction pipihg 125, the refrigérator oil Fis

separated by the difference in cifl i e h L] tor

oi | andrtel“réjiggéfal’:@frriog]efaﬁf’pgﬁa%gﬁoﬁoﬁnng%ﬁe %%ﬂﬁgi%\gft%bn% ?’ﬁé?;é%??égr at or
20 oil F thus separated is returned tao the snaller-cqgacity conpressor 1A
via t he and; $heserigsd Fiefitdgeraton sk dishgf§tusRed & sF%@OIag?aﬁaeﬁent by
maki ng a change in the piping structure, it is possible to secure
refrigeﬂétwﬂtgiKhﬁoﬁMﬂiiaﬁﬁnﬂﬂﬁﬁﬂﬁﬁ¥4/\Aﬁuﬁ]E?%H1¢owﬁb%é?sl%nﬂomﬂﬁﬁéut t he
drop in 25 power . 3U Further, since the oil return passage 117 is
connect ¢é¢ tmakehea fchahgeudhni dhepigtimrcti®Se ofii $heawwpndasarflIA géfatror oil
separated in the oil separator 116 to nmerge with the refrigerator oi

sepag at @stafngw,t @ eS¢alsioy gaTuciurgatietedtjn the first suction piping
125 and to be returned to the first conpressor |A and there is no need to

make a chapegrhfinhe 1 I Uehd! € eQlevidiR ICOMDAESEOLoh A (h@enSxaidle, the
casing structure etc.). The oil return passage 117 may be connected

direCt|§?h8ﬁEg§o&Er %ﬁﬂ?ﬂﬁ§3$felfpi%ge§gggﬁg Em%gmfgiﬂ%éﬁgi¥5fngiio

Fi gure ere i's shown a suctton Sectiof ina'r ati1on system
20Ol et 3 ST IR0 LS PR Und VERLL oL BDE SR°° O
the suction gas refrigerant are returned to the compressors-
15 1A and 1B through the oil return passage 37. Then, although
a larger amount of the refrigerator oil is returned to the
compressor 1A with a larger capacity, the refrigerator oil
travels to the smaller-capacity compressor 1B through the oil
equalization pipe 48 because the internal pressure of the
20 larger-capacity compressor 1A becomes higher than that of the
smaller-capacity compressor 1B. This ensures that the
refrigerator oil is positively returned to the compressors 1A

and 1B. This is unlike the conventional technique in that

refrigerator oil can be secured for the compressors 1A and 1B



-15 systemis provided with three conpressors | A 1B, and 1C havi ng
different capacities. The first sucti pi pi ng 125, connected to the first
conpressor | A, is connected, at its ugger portions, to the second
conpressor 1H and to the third conpressor 1C by the second suction pipings
126 and 126. The 20 ot her arrangenents and operation/functions are the sane

T ro EVEINENT LRSS  t8oPek B, PO A dF CERLBRE LR, Bty

section in a refrigeration systemaccording to a third enbodi nent of the
present THRARSS NS GMPEGRS QLI LR ORREA R R UL RRBBERHENt, the oil return
mechanismZ is forned of a vertical pipe 127 which constitutes a part of

t he sucti dmntiher x darintsthe deanied diabpeel tbeeromptesgopispdApead | 28
toward which a | ower part of the vertical pipe 127 faces and which has a 10
hori zontld aresssseppedpal theeaopeniey/¢hasindatvalve he8¥eris callogieds 127,
a first suction piping 125 which is connected, at one end, to a | ower end

of the pimadRdy phd@idyd. tie t A 10t httwend, phgsle fi3rst iGOMKRSS@bn-A W th
the smal | est capacity, "and a second suction piping 126 which is 15

connect el uat e el $ta.a o depgll RArSLAROf Ghe pe d A28 aag et

t he ot her e Second conpre€ss a result of suc

arrangenent ,. the_suction.gas reftigerang, ich has flowed into the_pipe
body P oE IR heSUErd e prpet ol At hEORa e oL "HROTIREAT oF%of t he
20 pi pe body 128, wherein the refrigerator oil is separated fromthe

suct | on e tdwe ioperationTHes ralfoRRRGat or oi| thus separated is returned
through the first suction piping 125, to the conpressor | A by gravity and
inertia. Heicordimgef ot@ ndhes | twebSthbl dnverddeur,e rwhengerkmitdr okhef or
the 25 conpressors | A and 1B with a sinple arrangenent of nmaking a 32
chabh@e icompresgiopisndastandtlBearat ihowpeastscand tid hoefriderstop bhlpower.
The suction gas refrigerant is drawn according to the suction pressure of

the compegssered AndttthelldiMy eI to® 78 dhd NtisdiChe fir L§8Latbheonunpar of
conpressors may be three or nore. The other arrangenments and

ggggfiﬂ Rl ‘Elféﬂaﬁi}? @5@ E@%ﬁ%@ga%sc tde THE8LrfBROLME Y e 2BEMpPEL O s
ption is therefore omtte

1A and 1B through the oil return passages 37A and 37B. Then,

although a larger amount of the refrigerator oil is returned

15 to the compressor 1A with a larger capacity, the refrigerator

oil travels to the smaller-capacity compressor 1B through the

o0il equalization pipe 48 because the internal pressure of the

larger-capacity compressor 1A becomes higher than that of the

smaller-capacity compressor 1B. This ensures that the

20 refrigerator oil is positively returned to the compressors 1A

and 1B. This is unlike the conventional technique in that

refrigerator oil can be secured for the compressors 1A and 1B

without having to perform oil equalization operation control

to cause the compressors to operate alternately.



-FOURTH EMBCDI MENT 10 Referring to Figure 5, there is shown a suction |ine
section in a refrigeration systemaccaording to a fourth enbodi nent of the
present invention. For the case of t hé2f ourth enbodi ment, the oil return
mechanism Z is forned of a horizontal great-diameter pipe 129 15 which
constitutes a part of the suction |line X and has a vertical cross-sectional
area larg t.han that .of the suction line X | rst _suction_piping |25
Which | 5o domidEta n it i periss, pioe-Barf HhetroRbersERet N Bad a
great-di aneter pipe 129 and, at the other end, to the first conpressor |A
20 wit h ¥heaspraFreppedapddie yoraning/séesaads al s ppAngnde3 Ri @re
concentrically faces the center of the horizontal great-dianeter pipe 129
and i s cdmursect,edcherety pteondgcdiner esksbr réBurAs passesydst ITA sapd 37B
arrangenent, as shown by a flow 25 velocity distribution Y, the flow

vel oci t yipof @heucCticHL-dimun fdat Bd i 9@taitle f | OW Nphi8r oypteddire or icpent al
great-dianeter pipe 129 is relaxed, so that there occurs an annul ar fl ow of

the eefrji . i t i.ne- [ . L he W. ochLy Al
sl owér arjr?gq{ eqiaenf%r ifgrg)?n atﬂ(}fo“&r‘qfaerwétﬂg gﬁ%ﬁ%E%&gagiégf #g}gr ght& grlséL
separ at ed. Thgﬁgefr'ﬁg{at r.oil th s.separatgd Is,returned to the first
corrpresfc?rpalrﬂ Tt t‘T’dt he qeequ%raﬁJ n yl§/i% ?Iﬁ%e‘f‘r rst suction piping 125.
This therefore nakes it possible to secure refrigerator oil for the

conpr essoPSCPAYEARG 18P witdte atBikpeenhPr aHeeRhiORf Réki hEe10- M hWh§S in
the piping structure, at |l ow costs and without the drop in power. The

suct i on egaderef engeraint the deompregsordi ntpt @ndhelB is stopped, the

opening/closing valve 49 is closed, thereby inhibiting the

10 refrigerant oil from traveling through the o0il equalization
pipe 48. As a result of such arrangement, the movement of
the refrigerant from one compressor in operation to the other
which is being stopped is interrupted, whereby the compressor
in operation is not starved of refrigerator oil.

15 According to the fourteenth invention, when both the
compressors lA and 1B are in operation, the refrigerator oil
separated in the oil separator 36 and the refrigerator oil in
the suction gas refrigerant are returned to the compressors
1A and 1B through the o0il return passage 37. Then, although

20 a larger amount of the refrigerator oil is returned to the
compressor 1A with a larger capacity, the refrigerator oil
travels to the smaller-capacity compressor 1B through the oil
equalization pipe 48 because the internal pressure of the
larger-capacity compressor 1A becomes higher than that of the

25 smaller-capacity compressor 1B. This ensures that the




-suction pressure of the conpressors | A and 1H Moreover, also in such a
case, the nunber of conpressors may be three 15 or nore. The ot her
arrangenent and operation/functions ar? the sane as the first enbodi nent
and their description is therefore omtted. FIFTH EMBODI MENT Referring to
Figures 6 and 7, there is shown a refrigerant 20 piping systemof a
refrigeration systemaccording to,a fifth enbodi nent of the present
invenH(ﬁﬁfy%S%ﬁﬂﬁﬁFi?ﬂ#ﬁfﬁw@P%}t%H%1Ye¥?FBEP§§iBH §F§t€mmﬂIQQﬁ9Eﬁé§%nt
enbodi nent is made up of a refrigerant circuit A for heat punp type air
condi ti camchglBor néthisy ssicoedsikeel yh@5conwesattiipngl ttecuyhgwe r éfir itgetant

pi ping, a pair of 34 conpressors | A and 1H connected together in parallel

and havirgf i déedtont cidpasdn i166, sécthiped- 18y SReeplaralakviptessdigatla
sour ce-si de heat exchanger 3 to which an outdoor fan 11 is attached, an

expansi ofhy 2 ¥yt ABREAHNIG P fo PEeEIBER %fle?g?ﬁagiﬁﬁﬁﬁéﬂi ¥HL fon

heat - appl i cation side heat exchanger 5, and a rigerant circCuit B for
refricgerati.on (col d storage) which branches from downstream,of the

xpae; SO P et Vi s RRE 0FS oRRRREROAL RGP B ant
circuit A and.is connected ,through an evaporator_ 6 for 10 refrigeration,
to the sudidimeldatorthchivgnfhessslthgrape Pt ThRer ePPPyessREScikeuit B

for refrigeration may be defined as a heat recovery circuit. Here, unlike
the firsindenbBdisemtopdead caphei opeasfindte dsigtg cvapres4R L icdosddp,
whereas the capacity of the 15 second conpressor 1B is 4 HP. An oil sunp
part of therdby stimnipites®r tAeangdedtigielratiorp pail ofroine seeawed ing
conpr essor
through the o0il equalization valve 48. As a result of such
10 arrangement, the movement of the refrigerator oil from one
compressor in operation to the other which is being stopped
is interrupted, whereby the compressor in operation is not
starved of refrigerator oil.
According to the fifteenth invention, when one of the
15 compressors with a larger capacity is being stopped while the
other compressor with a smaller capacity is in operation, it
is possible to avoid a flow of refrigerator oil into the
larger-capacity compressor.
BRIEF DESCRIPTION OF THE DRAWINGS
20 Figure 1 1is a refrigerant piping system diagram of a
refrigeration system according to a first embodiment of the
present invention.
Figure 2 is a piping system diagram showing an arrangement

of a suction 1line section in the refrigeration system

25 according to the first embodiment of the present invention.



-1B are connected together by an oil equalization pipe 48. Arranged between
the heat source-side heat exchanger 3 d the expansion valve 4 are a
receiver 7 connected to a part 20 whi becones, in the cooling cycle, the
outl et side of the heat source-side heat exchanger 3, a first supercooling
heat exchanger 8 which is air-cooled for supercooling of a liquid

refrigerang. Laui d. . e f cej g it e I
neat | ng. mRTIR T o TE B o e 9 aSeaf ghaEtad A, AedRaie
heat exchanger 9 of the triple tube type 35 for further supercooling of
the supe? o%l%&F@%%%iHl?%f$¢%ﬁ%%ﬂtlPr6n¥?ﬁ§lﬂﬁF§Fl§ﬁp§N§6@m @gqggﬁlng
exchanger 8 with vaporization |atent heat of a gas-liquid m xed refrigerant
obt ai nedtdya Fecssnd cemkodthent ao fotheopresentatinvepsicnsl ed 5 |iquid
refrigerant by a tenperature-sensing expansion valve 10. The gas

refrigeramiguegposi zedaapdpdag fsyetdn diegsatosHowipgr anolarmani@atent
exchanger 9, is supplied, through a | ow pressure gas piping 12, to the

suctison st de Qfcefsh) LOPrESSPioh ALANY BerVBEea¥ebn 8ykeERE ARICYLY S sing
tube 10 10a of the tenperature-sensing expansSion valve 10 Is attached to

the | oW o5 UL £ 9ASBLRI g d 20 ¢ PR NEEpsLRE hbageRdlhLi oni ng ref i ger ant

circuit Ais provi a sol enordopening/closing valve 13 which is

opened only, when ortion of the liquid refrigerant is 15 supplied to the
Sbcond SugthEia iothedt PaRingNGTE TSR N AGHAR S haniRE” BPeeERERIRISR tren

the outdoor fan 11 is shared between the heat source-side heat exchanger 3
and t he 9§ ratsugip@nt colne e eriowxthangee Bigerapdordsyateme acsoadididde of
the receiver 7 is a bridge 20 circuit 14 with four check val ves 14a-14d.
The bridge a fourth embodiment of the present invention.

10 Figure 6 is a refrigerant —circuit diagram of a
refrigeration system according to a fifth embodiment of the
present invention.

Figure 7 is a piping system diagram showing an arrangement
of a suction pipe section in the refrigeration system

15 according to the fifth embodiment of the present invention.

Figure 8 is a table providing a description of the
operating state of compressors and solenoid opening/closing
valves in a fefrigeration system according to a sixth
embodiment of the present invention.

20 Figure 9 is a piping system diagram showing an arrangement
of a suction pipe section 1in the refrigeration system
according to the sixth embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, embodiments of the present invention will be

25 described in detail with



-<circuit 14 operates as a flow path swi tching nechanism That is, in the
cooling cycle, the bridge circuit 14 guides the liquid refrigerant fromthe
heat source-side heat exchanger 3 to t4e receiver 7 and guides, after the
liquid refrigerant 25 fromthe receiver ? has passed through the expansion

val ve 4, 36 it to the heat-application side heat exchanger 5. On the
other hand, in the heating cycle, the bridge circuit 14 guides the liquid
refri ger=hteHFNsR (iR t< R¢ation side heat exchanger 5 to the receiver

7 and guided, after the 5 liquid refrigerant fromthe receiver 7 has passed
t hr ough RIRET-EMBORIMEND| ve 4, it to the heat source-side heat exchanger 3.
Furthernore, disposed in the air-conditioning refrigerant circuit Ais a
check val wEidifreshi ¢h ad o shqwi ca r eferfirgereasntl Optip ingmsps tame dff o t he
heat source-side heat exchanger 3 to the receiver 7 only in the cooling

cycle. Mﬁiid-'élaéﬂj)bn té‘ﬁs@éxﬁ_‘ aeedrdiegl NG r&f ki gerardmpdd arérit Aoks tiNedVi ded
with a sol enoi d opening/closing valve 16 which is opened in the heating

cycle t refrigerant to communi cate fromthe 15 expansion valve 4 to
t he ﬁea&lgépép%ﬂcaﬁ{‘@r&go € heat exchanger 3 and which is closed in the

heati ng heat recover cle tq allow refrigerant. t.o communi cate fromthe
expansi on Afal SO b%l&XQBIthﬂ%ﬁ??QBFSFFg SFAFFIES D FERBERd h a

| i quid pipe 17 upstreamof the refrigeration 20 evaporator 6 in the

refri geavddadef Wig8r aft %‘?FEHG?IBHES GHEfeite Heat eX®fanyBErigexapibl e of
heat exchange with the discharge gas refrigerant of a freezing conpressor
18 i n adimmuithgAr ef disgefanmedi rhyi tsuCogsisdivediy | changsddmdedthabegh

refrigerant piping, two compressors 1A and 1B connected
10 together in parallel and differing in capacity from each

other, a condenser 102 which is air-cooled operating as a

heat exchanger on the heat-source side, an expansion valve

103 operating as a pressure reducing mechanism, and a pair of

evaporators 104 and 104 connected in parallel and operating
15 as a heat exchanger on the heat-application side.

In the present embodiment, the capacity of the first
compressor 1A is 4 HP, whereas the capacity of the second
compressor 1B is 5 HP. An o0il sump part of the first
compressor 1A and that of the second compressor 1B are

20 connected together by an oil egualization pipe 109.

Interposed between the condenser 102 and the expansion
valve 103 are a receiver 105 connected to the outlet side of
the condenser 102, a first supercooling heat exchanger 106
which is air-cooled for supercooling of liquid refrigerant

25 from a liquid phase part of the receiver 105 with outdoor air,



"The freezing refrigerant circuit c is fornmed by 25 successively connecti ng,
through a refrigerant piping, the 37 freezing conpressor 18, the plate
heat exchanger 19, the tenperature-se@ﬁ ng expansi on val ve 20, the freezing
‘evaporator 21, and the accumnul ator 22. |nterposed between the

heat - appl i cati on side heat exchanger 5 5 and the bridge circuit 14 is a
reversihl e circulati on nechani sm 23 nmade up_of a seri cifcuit, 2 of a
sol enoi cf”bdpeﬁi n%?%?%cgi ﬁd‘RFﬁc\Peo gan(ﬁleg%chgéﬁkeﬁﬁﬁg Zgé?orfoaq I &}ﬁrgf}%%e
circulation of refrigerant only in the cooling cycle and a series circuit
23b of &R nshedf n§hel inrrargird 281goidndef dWiganiantal fsom7 the
allowing the circulation of refrigerant only in the heating cycle. Further,
t he reverigisi] e ssipendaatliiory neodeni sex@angepr ovPGedwintkhh mapapiilziadriyprn ube
28 for |liquid escape which bypasses the sol enoi d opening/cl osing val ve 26.
15 Provildeénth Hdix ref rd ggastleguliaf higedanie Gt iddidnt | SpaspyBads foy cui t

29 whi ch bypasses the refrigeration evaporator 6. Disposed in the bypass
circyit +29 iSomisnl&hok f20R8y | o] I j LS O when
t he refrigeraf?%n evaporato? 6q%ggs?g%ggd$%§§%§§§ﬁ¥§éﬁ?%£trg???gg af?on

refrigerant .circui i S QVi wi th a sol enoi d openi ng/cl osing val ve 31
FLUE N I DR e

which isC efrigeration evaporator 6 is stopped.
Moreover, the freezing refrigerant circuit Cis provided with a solenoid
openi ng/ c PoRAHF AR \@g 3bhghildguid reketgeryt whEamo S henel fqeddi phase
evaporator 21 is stopped. 38 Furthernore, the heat-application side heat
exchang®ar% j sopr oiihged weceiveri nddy fas 3pressurefredecadi orbyvapor at or
6 is provided with a fan 34 for refrigeration, and the freezing evaporator
21 i s prempéedtwiriehsensimg3Sekpantieazi nglve Ol Bposad | mherdiaftlear gdspi pe
47 of the conpressors 1A and iHis an oil separator 36 for separating

| ubt0 casuppoikd nNasl tRHet BRcdrs rLipédes8Ping TheatubéxeRihgaroilost.hus a
separated 1s returned, through an oil return passage 37, to a suction pipe

I?»g gfs; Pgﬁgggagﬁ%%%nls&n@d tuBe Dippseth n e O&émﬁ&éﬁiﬁéﬂsefﬁiﬂ e 37
peni ng/ cl osing val ve 39 which is opened at the oil return
time. FULEORG ofll SRORAE 210! NG di2EPBEER Sif'€aClydd S £8TRECSSY Swhich
connects the second supercooling heat exchanger 107 and a
suction pipe 111 forming a part of a suction line X of the
15 compressors 1A and 1B. In other words, the temperature-
sensing expansion valve 110 is designed so that it is open-
controlled according to the temperature of a gas refrigerant
flowing through the gas piping 112.
Provided in the refrigerant circuit A is a hot gas bypass
20 circuit 113 by which the discharge side and the suction side
of the compressors 1A and 1B are connected together.
Disposed in the hot gas bypass circuit 113 is a solenoid

opening/closing valve 114 which is opened to prevent vacuum

operation when the low-level pressure excessively drops.



1A and iBis a pressure sensor 40 operating as a high-level pressure
detecting neans for detecting a high-level pressure 15 which is the

di scharge pressure of the conpressors 2A and 1B. The af oresaid
refrigeration systemhas a roomtenperature sensor 41 for detection of a
tenperature of the indoor air. Mrreover, a discharge tenperature sensor 42
for detecting a tenperature_of the discharge gas refrigerant_ is disposed on
20 the di SPhaPit §gg@r6F°Fhé%éomﬁ4£ﬂﬁﬁ% ﬂg\%%Ha{@Flaﬂdaaﬁﬁ@%&ﬂﬁ%ﬁ%@%sor
43 for detecting a pressure of the suction gas refrigerant is disposed on
the suct®bh stertainedie Donpresgass rafandetbintThe isef diiggramtedon gystam has
an outside air tenperature sensor 44 for detecting a tenperature 25 of the
out si de dischdigée hpiptingr basd,ofli Ipesedomprebeoasr 1A3%mdndiBt.i oniTige
refrigerant circuit A and the freezing refrigerant circuit C are shut-off
val ves 4f@Rtheéhbatdihe Jaf ri | syst e i7an PV ProMg desg t he
foll ow ng operation/f lﬁ]l?ii (ﬁ%ﬂiﬁ% C%{CJ_I@I\%C@C%I}E %U%&)I ng tdr?ﬁ S 1((z'lydcl ?s t he

f our zway. r, val.ve i i tched.as indicated by.solid |ines of. Figure
o 3 SR of T SO EPEG B LARDERLESr a Sherrd e Sichor
openi ng/cl.osi ng_valve 16 is closed,. the solenoid 1 peni ng/ cl osi ng val ve
24 is openett ( RBSE8PENdi ropBfii Mt o8fn WW%% 3§t(9rosé'ﬂ, def@idol enoi d
openi ng/ cl osi ng_val ve 30 is closed, the sol enoid opening/closing valves 31
and 32 dHSRAREHRJ imandhehe 0ddl eASitdBpePas§adensildd vare 30 is9 . 15
In the air conditioning refrigerant circuit A gas refrigerant discharged
from t heprimesslorsingd andlvd i s1t8ndevisiath ondiki quepéenddi n wien heathe

sour ce-si de heat exchanger 3 operating as a condenser and thereafter is

del i ver et fird dd¥atcac & iMeris/ iceyedf ahdea COesK1 valyetibeandot.he bridge 20
circuit 14. The liquid refrigerant fromthe |I1quid phase part of the
recepver THes 8wRpHeaRbed byodealnfxaaNIg W tBa Ont 40y Bidal Ryl i St
super cool i ng heat “exchanger 8. Wien further supercooling Is required, in
other Wit 15 SOLEROLHORBRYA% NG A ME 3 LS RBERCGA1\°
super cool e 5 1rquid refrigeran romthée Tirst supercool rng heat
exchanger. A0 8 is.fturther supercoaled in the second.supercoolin eat
exchang§r219 14 %%‘(’)Jr‘ifl?%t ?gntﬁlﬁpeciﬁscﬁ'éaa’fg%fs Qﬁaggl iSHA %?Q@He?%‘??i gér ant
which is partion of that supercooled ljquid refrigerant, pressure-reduced
by the taé‘%pe]rBa't ur BREBREF ngd3 spessskibh VheveefsigeRant fAlFyks rhgarsnt is
pressurereduced in the expansion valve 4 and then is fed to the

heat appEPd&ncdd siopeniagy cdestiagervalvgrer el22 jfowapoentedllind the
vaporization |atent heat obtained is utilized as a heat sink for cooling.
Theleaf sepplyheofefrefyeigatants fdoowktiebaekapordforbhe roaprasson®d,A and 1B.
Moreover, in the refrigeration refrigerant circuit B, the refrigerant,
pressur seillefioddd openting /elpaisiovalale/ a2 fyBredesreolihgothéhsupply
conditioning refrigerant circuit A, passes through the plate heat exchanger

19, andofsregdigerhie ie ikl istRicHd YhpMaRYBigYy redbesLchingsrvagy! i zed,
and vaporization |atent heat obtained is utilized as a heat sink for

refrigeggli gn hgggbﬁgfggﬁvetqg4nefrigerant is flowed back to the
conpressors |Z and .

Further, as shown in Figure 2, the suction line X of the

20 compressors 1A and 1B is provided with an oil return
mechanism 2 by which the refrigerator oil, separated from the
suction gas refrigerant, is preferentially returned to the
smaller-capacity compressor 1lA. The oil return mechanism 2

is formed of a first suction piping 125 which has a given

25 length and is substantially horizontal, forming a part of the



‘Further, in the freezing refrigerant circuit C, gas 20 refrigerant
di scharged fromthe freezing conpressor 18 is condensation-liquefied in the
pl ate heat exchanger 19 operating as a2%ondenser by heat exchange with
liquid refrigerant circulating through the liquid pipe 17 in the
refrigeration refrigerant circuit H Thereafter, the 25 condensed liquid
refrigerant is pressure-resuced in the 41 expansjon valve 20 and is
suppl i edSEOL1AR fA2&, i K gaBYafsidiDr CORNGRELE %O | EhGaSElASE ~GaARRCILY
vaporization |atent heat obtained is utilized as a heat sink for freezing.
Ther eaf t @RPa¢ heY re¢mpyesantr 143, fadded Backndo suied ioomprigsigey 126 behiwly of 5
the accunul ator 22. Apart fromthe above, when the refrigeration/freezing
conpar t nendnd¢kepercatfur €riom hagh,upger s ptatiiead ofat thee fiwkwor dirgt Bn be
| ow- speed operated for the prevention of refrigeration/freezing draft. 10
(1) HEAFINGEYRE &Nai 08 EbhRebYEhCtot BRel QUryWaY c39aRGkYr o giees%df_
switched as indicated by broken lines of Figuré 6, in which the solenoid
openizng/ £4 0si ng val ve 13 is opened, the sol enoid opening/closing valve 16
is closed,” the sol enoid 15 openi ng/cl osing valve 24 is closed, the sol enoid
opening/cu?sin val ve 26 |s opened, the sol engid openi.ng/cl osing valve 30
is closed,™? of eno?d nF AGPER RARGaTE v&d s¥teRding frem, ®iknd
the sol enoi d openi ng/closing valve 39 is opened. 20 In the refrigerant
circuit $CRIFAEQY %ﬂﬁd%%i%ﬁ@¢@ﬁt@%st¢ethﬁg§#§ﬁ$ gusthangpd piingmli2fe
conpressors | A and 1B is condensation-liquefied in the heat-application
si de heat Iaxchatper 5 wpeisyt i nghes arebnilgesent andimwwoniensati omasat ent
heat obtained is utilized as a heat source for heating. 25 Thereafter, the
liquid refgtganaion sméehanesnd R ofdheretd2niggei s Febyiy@y¥aebrt kg check
valve 15 and the bridge circuit 14, and the liquid refrigerant fromthe
li qupd phasen®aed eqg) 1BS S i ' i
super cool i ng heatmgig%gﬁaérq%'éﬁk%e%% exgﬁgaggﬂaﬁt]hgﬁ%ggoéé%ﬁéP%émVﬁ%n
further . i 1 S T ir j ds. swWhen e | enai d

RSO L AU T 1Pl BekaVBE 081 MRRN LK rBer S8Rt (1 om

openi ng/ cl osing Val ve 'S  opene e’ supercooled qurd-r

the firs, ool ing heat exchanger 8 is further. Led ip th
second SUBGTEGUT1ING HESRIEk cHARGBP L8 FE9RFor Laftd i & at &t 1AEEAPHEF) a

gas-liquid mixed refrigerant. which_is a portjon of that supercool ed |iquid
refri gerté’nttr?b‘? eSSMPEEFEALC P I hd By ARFQEI RS- Eendiley dibtprerpevdmve 10.
Thereafter, the liquid refrigerant is pressure-reduced in the expansion

val ve 4Fapassdy the e sonprepsprexbhaager 189 | Bhehdigsribficigar ati on
refrigerant circuit B, and is fed to the evaporator 6 where it is

vapd? i zee¢chamd smapRr pfattihen pateant heabodimentedopsratesi sed tsata haat sink
for refrigeration. Thereafter, the refrigerant is flowed back to the

conpr esyerfy igérandrd HbiP0ikbrdeyerefi igéhentr edzicng atding gsi@sigi taei t C
gas refrigerant discharged fromthe freezing conpressor 18 is

condens geifeigler@in@f | @4 dchitthe Bl &l PRt LxShesder £28m oPeRat | é‘ﬁagiei‘-

condenser by heat exchange with liquid refrigerant circulating through the
lauid BaREcEy bdiréssd £l 1AI Y FLECY! lodhp /ARISA e it bEAUL
refrigerant is
compressor, i.e., the second compressor 1B.
20 More concretely, the distribution mechanism R includes the
0il equalization pipe 109, the o©il separator 116, the o0il
return passage 117, and the o0il return mechanism 2. The
distribution mechanism R is designed such that the

refrigerator oil separated in the o0il separator 116 and the

25 refrigerator oil contained in the suction gas refrigerant of



43 pressure-reduced in the expansion valve 20 and then is supplied to the
freezing evaporator 21 where it is vaporized, and vaporization |atent heat
obtained is utilized as a heat sink fo?9freezing. Thereafter, the
refrigerant is flowed 5 back to the conpressor 18 by way of the accunul ator
22. As described above, in the present enbodi nent, waste heat, utilized as
a heat sink for refrigeration in the evaporator 6 of the refrigerant
circuit ?nc?ﬂgrﬁéﬁ?gﬁglbyépg,#%;??ﬁxﬁ%ﬁ%@r%%téa%é&tr§69ﬁ&§¢(ﬁ°fﬁ%ﬁing
in the heat 10 application side heat exchanger 5. At this tine, one of the
conpr ess¥mzllarapepa@ity comppedsornldther words, the conpressor power is

turned down. Apart fromthe above, when the heating load is snmall, that is,
when t he didf ar eesmlietoesuthe aetangemetia) uvieanct HdecdhpireeBolrenpER at ure
is small, the evaporator 6 is likely to lack in heat source for

refrigeraggons Hr<ope ¥pkkatyeh,a 99@djttekem?e&aéokowiwgeﬁsks%ar Mgl ve 2
is switched to a cooling node of operation (The cooling cyclre) and the

I [ ' ' tQ. Q the  heat
our o o T PLD S RARARS: "PL ot e BBRE T3R5 85, 80" n el 1RGN ng
| oad increasesﬁgutin% t he cooling cycle operation, that i.s, when the
di f f er erf®® petFEEAIERENSet FEFperftiiidethd FhRe rdthn t ERpELELTCaRATtehses,

the four-way selector valve 2 is switched to a heating node of 25 operation
(the hednRresaI®R)lAnd Thereaféssid theywefigerfttdnsehy 8l vetignead

cl osed, whereby the operation node is returned back to a heating heat
recover yfrmuetbe operst i oempressah flRe beatthappsecahdon-anpleedsat 1B
exchanger 5 is made to operate as a condenser. 5 Further, when the

refrigenaidsm dome andethalf e dird oas deweeaseyduwndddt fecbeatiendin
operation, in other words when the | ow 1| evel pressure which is the suction

pregeur gdxle t NEn€OPRLESSBreslsh@nd Mgeciﬁeéfﬁalt hgan tﬁl‘:@ | §EPOYSe

bet ween the heat-applicalion side heat exchanger 5 evaporator 10 6

can be ' | N&f t ti ti [ apaci [ or fan
33. Fur?ﬁ% #%%e, mﬁ%%qﬁﬁgﬂéekgféggggiéh F?ﬁ%%?gg?load %%%gggéggrdgrﬁﬁg t he
heatinggﬁycle Q erati$nk in other words when the |owlevel pressure which
is the 5 onl%r esBFERSt hRS 15 CURFTRSERAL | A Y cr ddses b
heat - appl i cati on side heat exchanger 5 is likely to lack in heat source for
heat i ng L SHHIFTHOT He SARRE FTPEFEHGIRY ok CHBPLTBSIBrFs1Bpapdd 18y
cause the heat source-side heat exchanger 3 to operate as an

without having to perform oil equalization operation control

15 to cause the compressors to operate alternately.

In addition, in the inside of the first suction piping 125,
the refrigerator oil F is separated by the difference in
specific gravity between the refrigerator oil and the gas
refrigerant and flows in the pipe bottom. The refrigerator

20 o0il F thus separated is returned to the smaller-capacity
compressor 1A via the first suction piping 125. Accordingly,
with a simple arrangement by making a change in the piping
structure, it is possible to secure refrigerator oil for the
compressors lA and 1B at low costs and without the drop in

25 power.



evaporator. 20 Additionally, when the indoor fan 33 is drive-stopped, that
is, even when the heat-application side heat exchanger 5 stops operating,

it is possible that the four-way selecor valve 2 is switched to the
heating operation and, in addition, the sol enoid opening/closing valve 16
is closed to 45 automatically perform heating heat recovery operation if
the roomtenperature, is below g _given value. In the present enbodi nment, the

suction pifEFBEEL s SPGRgEACHA W LR BNPEFEAPRgS 0 A 5nBOBBRCERT: He?
conpressors |A and 5 1B, as shown in Figure 7. The oil return passage 37 is
connect eihe of Arpbr sSiuck iom thkp snet i1@9 ,pi Plei S8 cargest Heheuseifaa gex@tiany 50A
of the first conpressor |IA (i.e., the larger-capacity conpressor).

Mor eovergildi sppaedted tire ehk esiibl iseplairaitgy pe168 ic meggeenpith the
openi ng/ cl osi ng valve 49 10 which is closed when either one of the

conpres laand 4 Hyi T P t AR ifed
Wih o Pradton [DLT SLpaRateql it | (RE MR ApEs JFgrT iR
opening/.cl osi ng .val yves 39 and 49 are gn.or_ off,  as.shown in Fiqure 3.

TR B glr Eh8Y iR g ¥ it 08, PSS THE AR ol TRUHRE FRoIHE F oss)
i ndi cates, CLOSED. That is, the air conditioning refrigerant circuit A has a

di st ri b35St FRARSSAR For 30 ety 12179 gRF&EoFO ol kB0t RB2RGFpridssor s
| A and 1B. The distribution nechanismR is 20 forned such that the

refri gertdtrstoiuciyre hefr dhe qamptesserult (gLt XARMLe hethef FaGdMht
circuit Ais distributed to the conpressors I A and 1H by the difference in
capaci tytructure etc.). The o0il return passage 117 may be connected

directly to the first compressor 1A.
10 SECOND EMBODIMENT
Referring to Figure 3, there is shown a suction 1line
section in a refrigeration system according to a second
embodiment of the present invention.
For the case of the second embodiment, the refrigeration
15 system is provided with three compressors 1A, 1B, and 1C
having different capacities. The first suction piping 125,
connected to the first compressor 1A, 1is connected, at its
upper portions, to the second compressor 1B and to the third
compressor 1C by the second suction pipings 126 and 126. The
20 other arrangements and operation/functions are the same as
the first embodiment and their description is therefore

omitted.



‘bet ween the conpressors | A and 1H In order that a refrigerator oil in the
refrigerant circulating through the 25 refrigerant circuit Ais distributed
fromthe |arger-capacity 46 conpressvr | A to the other conpressor 1B, the
di stribution nechanism R of the present enbodinent is operable to return
the refrigerator oil to the conpressors | A and 1H More concretely, the

di stribuyt.i i includes the 5 oil equalization pipe 48, the oi
separatgiﬁéghrﬁHﬁEﬁi&?ﬁ#ﬁ return passage 37. The distribution nmechani smR
is formed such that the refrigerator oil separated in the oil separator 36
and the rdtafiefdriqndr tei | FAgHES ndd | Bhehe sift iFPWas & efsUqeidnt ldnea he
conpressors | A and 1B are preferentially 10 returned to the first

conpr esssctifnn tim aal argérigepatiion Aysaemesalkcoaidisurh tar r angeEntd
during the tinme that both the conpressors | A and 1B are in operation, both

the sol ebod igRert ”’EY AlHsigieseaityenvddneién 49 are opened. Then, the
refrigerator oil F separated in the oil separator 36 is 15 returned to the

suct5on pige 38nEhraygh t@ﬁ %ﬁ?reérk!{ Pae?xﬁ)ao‘%ﬁngnfta,“d éﬁer%tjt‘ir n?%’tutr(?lget her
with the refrigerator oil inthe 'suction gas refrigerant, to e
conpressors | A and B according to the suction.pressure. At at _ti.ne, a
| ar ger &Wﬁ%ﬁpaﬁmt ré?ri&BFﬂg r & FﬁisVQEtFEFErn&§R?)tﬁéyfiﬁg9c
conpressor A with a |arger capacitﬁ. However, since the internal pressure
of the FOStitHsEessor B of Phr gbhecafaetipPn ndidesX beyBAd PAAt &f the
second conpressor 1B, the refrigerator oil F travels to the second
conpr essiownysrafl ysiopengd clapeey t gndiar aughinehebody 228edirwapdt wbichi pe 48.
This ensures that the refrigerator oi
lower part of the vertical pipe 127 faces and which has a
10 horizontal cross-sectional area larger than that of the
vertical pipe 127, a first suction piping 125 which is
connected, at one end, to a lower end of the pipe body 128
and, at the other end, to the first compressor 1A with the
smallest capacity, and a second suction piping 126 which is
15 connected, at one end, to a sidewall portion of the pipe body
128 and, at the other end, to the second compressor 1B.

As a result of such arrangement, the suction gas
refrigerant, which has flowed into the pipe body 128 from the
vertical pipe 127, expands rapidly in the interior of the

20 pipe body 128, wherein the refrigerator oil is separated from
the suction gas refrigerant. The refrigerator oil thus
separated is returned, through the first suction piping 125,
to the compressor 1A by gravity and inertia. This therefore

makes 1t possible to secure refrigerator oil for the

25 compressors 1A and 1B with a simple arrangement of making a



‘47 F is positively returned to the conpressors | A and 1B. Accordingly,
unli ke the prior art technique, it is possible to secure the refrigerator
oil F for the conpressors | A and 1B wﬁshout having to perform oi
equal i zation control to 5 cause the conpressors to operate alternately.
Additionally, during the tinme that both the conpressors | A and 1B are

st opped, .t he opening/closjng valve 39 is clqgsed, thereby. placing the oi
return FRESGe 197 GHe (PR SHRACHIESLi 8L SO% FOSAS e?’?l%s‘&ﬁf,’ogﬁeitg‘ei s no

flow of 10 refrigerant fromthe oil separator 36 to the suction side at the
oper at i diropt dp powex .Further, during the tine that either one of the
conpressors | A and 1B is stopped, the opening/closing valve 49 is cl osed,

t hereby pmeeentiuogibhe gasrigefeigerant Fid r dpdwmyeldcoyding htoeuglhthehe oi |
equal i zation pipe 48. As a result, the novenent of the refrigerator oil F

from ongue@MBheSSEsdirOPeratigd bompres@idiay ERMARESOB . Whi gbresveei,ng
stopped is inhibited, and the conpressor in operation will not be starved

of the refriger of | 20 . Furt i nge iL.Qn _nj 8 ndi ng
fo the BaRSr albarh At ashoes o idihes 827 SkRERSUERSE b e tBEREDA and
50B of the conpressors | A and 1B, this arrangenent prevents the

th ATRAL

refri geP&t P& FHe AFRPBWRARGAPAEBENRE PRAGAPTH Ut QRE 0T PA
t hrough the suction pipe 38 during the 48 period that the | arger-capacity
conpr es$be |sene 3soppgwl WAKBE tembadidient - @asacthgirofesesdptio® j dsin
operation. SIXTH EMBODI MENT
therefore omitted.
FOURTH EMBODIMENT
10 Referring to Figure 5, there 1is shown a suction line
section in a refrigeration system according to a fourth
embodiment of the present invention.
For the case of the fourth embodiment, the o0il return
mechanism Z is formed of a horizontal great-diameter pipe 129
15 which constitutes a part of the suction line X and has a
vertical cross-sectional area larger than that of the suction
line X, a first suction piping 125 which is connected, at one
end, to a pipe-wall portion of the horizontal great-diameter
pipe 129 and, at the other end, to the first compressor 1A
20 with the smallest capacity, and a second suction piping 126
which concentrically faces the center of the horizontal
great-diameter pipe 129 and 1s connected to the second
compressor 1B.

As a result of such arrangement, as shown by a flow

25 velocity distribution Y, the flow velocity of a suction gas



‘Referring to Figure 9, there is shown a suction pipe 5 section in a
refrigeration systemaccording to a sixth enbodi nent of the present
invention. In the present enbodinent, order to ensure that the
refrigerator oil F separated in the oil separator 36 is positively returned
to the suction openings 50A and 50B of 10 the first and second conpressors

| A and 1 e ed t r tur 37 d 3.7 h are
connect ePe¥£P§£§?$%ns£ie?qyjfrg suc #’ pitgje 3@0%32%?%%ﬁ ct ?a'(;l:n %ip%lél@n‘%g 50A
an 50B. Mpreoy enlng/cIOS|n valves 39A and 39H, which are cl osed when

bot h theP%B?rp?'ggsb TeAaxfd i BO1Fhate hPppeCCAre alspodddar, Tipw ¥
return passage 37A and in the oil return passage 37B, respectively. As a
resul t otheusefzigengsmentoituritngthde Pp'@a'—(mihlhaﬁi@@t whsfre htheornfpkagsor s
| A and 1B are in operation, having passed through the oil return passages
37A and d&Bcitye 26 sadbwegeraridrthel regpdyetradonrn dile and shearsicotic® i S
returned to the conpressors | A and 1B, together with the refrigerator oi

cont aj neeaénrfeffelau&tamn gps 'Igdanrant - %HEEE Serat eéliha;h@e
refrigerator oil iI's returned positively. The ot her arrangenents and

t t
socer pRHPE Rt ol LEo” SRS RS ROP v 01
and fourth ﬁfbodlnents f the pr sen%+5 i nventi.on, the.refrjgerati
syst ens SM3H ¢S E8RAFE ¥or‘§l?1a$ ¥5%or SHCLIRPaPPLRIN beert is

descri bed. However, the present invention may include three or nore
conpress%h%l?ﬁﬂﬁﬁgmﬂkﬁﬁeﬂéhtP@ﬁﬁé@l?léé’ FBFUrasrafEd oanatqy e9éht for
invention is applicable to a refrigeration systemw th three 10 conpressors
havi ng ahepzanipsesgforss HA andapBcwiyhoé 4imp]leaadrangepeaitt wpfofmak iRy
respectively, and to a refrigeration systemw th three conpressors having a
capdgit ya ofh3ng®, iA the piping structure, at low costs and without
the drop in power.
The suction gas refrigerant is drawn according to the
suction pressure of the compressors 1A and 1B. Moreover,
also in such a case, the number of compressors may be three
15 or more. The other arrangement and operation/functions are
the same as the first embodiment and their description is
therefore omitted.
FIFTH EMBODIMENT
Referring to Figures 6 and 7, there is shown a refrigerant
20 piping system of a refrigeration system according to a fifth
embodiment of the present invention.
As shown in Figqure 6, the refrigeration system of the
present embodiment is made up of a refrigerant circuit A for

heat pump type air conditioning formed by successively

25 connecting, through a refrigerant piping, a pair of



-capacity of 4 HP, and a capacity of 5 HP, respectively. | NDUSTRI AL

APPLI CABI LI TY 15 As descri bed above, the refrigeration systens of the
present invention are avail able for ai¥* conditioners with a plurality of
‘conpressors, particularly for air conditioners with a plurality of
conpressors havi ng different capacities. 50 CLAIMS WHAT IS CLAIMED | S: 1.

Arefri ratlon st conprising a refri ant |rcu1t ga

pluralit E?r NB 134 %Onne)Cte ﬁﬁr et%o %zzr(a'h]ileq and

bei ng connect ed to ether in paral | el and d| ffer| ng i_n capacit from one
anot her haridrei difkerentf FRGAFALiLEs s\Bst EAVF uVRYieFed @A rse\éaﬁveu Jridution
mechani sm (R) capable of returning a refrigerator oil in a refrigerant

ci rcul athead: tdooagh-sixdel Heat eéxchengar 8i rteuivthidd) am satdocvnpfaassldr s
(I'A, 1B, ...) so that said refrigerator oil is distributed to said

conpr esS§® sattéchéd®, an )eﬂp@ﬁéﬂbﬂg vl vdeadidger £4108g | BsCapapiriey sreng
said conpressors (|l A, 1B, . 2. Arefrigeration systemcorrprlsmg a

f | .
i o Lo e t’]aﬁ‘fﬁ% mt beét’c R e
diff ty.f t f t t
Furt hor "omBPaees. ot HFEEBEBONRonCRECRAR S (& CcabBOFEIBE SLatty ni ﬁ&iéf 0

refri gerator oil in a refrigerant circulating through said refrigerant
circui t SERAFaG8)saWBiebnpbEadehes (| romp downgtegaR hRE s4he r erPRESIQr oi |
is distributed fromsaid conpressor (IA) with the snallest capacity to the
ot her cowdvessbrén( e hejt. pumpl peA Adtriqendittiom byst srfcdgpriagitng a
refrigerant circuit (A) having a plurality of conpressors (I A 1B, ...),

sai d corpressidr sA(|and 18;s . conneeiteg ,cohheougt tagetdvaporatpar alé elfoand
differing in capacity fromone another, 5 wherein said refrigeration system
furiber reFrigeset idn} Hd itnei eocﬂeoﬂaatta@ o) exihdsmpefesbHr DANGNA
refrigerator oil in a refrigerant circulating through said refrigerant

circui t 1@ t?t?é‘om T S S clihruitB FA)forSCi-éf.’Pit S i g8 r,daggr@_,teor oi |

is di stribute 10 corrpressor W th the argest ca ity to

t he ot her ressaqr refrigeration systemof claim 2,
wher ei n%s§| Xl co%r @si’o & (Iieﬁovf)é'y Clr)c%ﬁ:e | ow pressure done type

conpressors; and 1 wher n said dist ution mechani sm ncl an oi |
equal i zat ﬁ&h Bi p‘énf.ltbg) 1te'hec RS CS’E‘f’BHWt‘ﬁ saFE %@s‘b’ts qu %?’
.) and .an oil separator 1&\1)16) di s osed on the di scharge si de of sal d

conpr es$4F§L( 19PMREESSOT) 18e Fr nd'RETRA% | §8Fat SRPRFLLY n of dit8€har ge
refrigerant, and 20 wherein said d| stribution nechani sm (R2 is formed so
L (
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refrigerator oil contained in a suction refrigerant of each of said
conpr essompresAprlHA .and aneopdefssmgntpatt yorfettheneskdand acdmpoeapsessor
(I'A) with the smallest capacity. 25 5. The refrigeration systemof claim 3,
52 1B are connected together by an oil equalization pipe 48.
Arranged between the heat source-side heat exchanger 3 and
the expansion valve 4 are a receiver 7 connected to a part
20 which becomes, in the cooling cycle, the outlet side of the
heat source~side heat exchanger 3, a first supercooling heat
exchanger 8 which is air-cooled for supercooling of a liquid
refrigerant from a liquid phase part of the receiver 7 with

an external heating medium (for example, outdoor air), and a

25 second supercooling heat exchanger 9 of the triple tube type



wherein said conpressors (IA 1B, ...) are high-pressure done type
conpressors; and wherein said distribution nechanism (R) includes an oi
equal i zati on pipe (48) in conmuni cati 84 with said conpressors S (I A 1B,
“..) and an oil separator (36) disposed on the discharge side of said
conpressors (lA 1H, ...) for separating a refrigerator oil in a discharge
refrigerant, gnd gherein sai d dastribut%on chanisn1£R§ LS forged s% t hat
sai d reff@fger 21BFNEF) sBPBFLELGLAAIsai BL0i | “BEpar AEBFLE g;egnd 14§
refrigerator oil contained in a suction refrjigerant of each of said

conpr esg@fFigexantpfrom the & igisdi fupRyeRelinetheatedexehangarc8npisdsor
(I'A) with the largest capacity. 6. Arefrigeration systemwhich conprises a
refri gevapbordization (¥9tdémt mhealy sficaesgasel yqeddneadixked), refirdgglraht
refrigerant piping, a plurality of | ow pressure done type conpressors (I|A,
1B, ... bpeanneet 8, t9pesverel Pefdtdhyela Gper€idh ebitndHa Cappertypofieam one
anot her, a heat-source side heat exchanger (2), a pressure-reducing

mechani , - appl icat i i € a ) 2 rein
sai dé‘ re quééat%%/st en% i §9f gr arr%%ﬁ}g?/f%?‘?ﬁgl %nggﬁg ::%f%arr{esi%oor} SQ?}QRS 1B,
...) In_comunj.cation with one_another_throu oil ,equalization_pipes (9,
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oil in a discharge gas refrigerant is disposed 25 in a discharge piping
(15) of 5€5Padc SMpeassoeidngl Aieaty exchinger 953 ifh SURM kB oi FhEEghna
mechani sm (Z) capable of preferentially returning a refrigerator oi

cont ai négvwi-pressucei opagaPiming gdizant too theéed wpiazss@ide Apiwi eachhe
smal | est capacity anong said conpressors (A 1B, ...) is 5 disposed in a
sucti oncbmpee&Bbroflasaant cCOBpr exmxrsoyer aHtemperjaturankereing ntabeoi
return passage (17), through which said refrigerator oil separated in said
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capacity 10 anong said conpressors (| , is provided. 7. The

refrigegatgﬁg ?%&LFEEQEuihab§56$ﬁ£ﬂ?%ghﬁ.Said oil return nmechanism(2) is

made up of: Irst suction~pipin ) which has a given length and is
SUPSLont BhEIEr | 2Rk 20 o ESby TG B0cPABERIREZSK 10RO PO
smallesl SaRach LAY 2318t 85881 g Vel b1t varve 118" Ynich is
opened only when a portion of the 1liquid refrigerant is
15 supplied to the second supercooling heat exchanger 9.
Moreover, in the present embodiment, the outdoor fan 11 is
shared between the heat source-side heat exchanger 3 and the
first supercooling heat exchanger 8.
Disposed on the inlet side of the receiver 7 is a bridge
20 circuit 14 with four check valves 1l4a-14d. The bridge
circuit 14 operates as a flow path switching mechanism. That
is, in the cooling cycle, the bridge circuit 14 guides the
liquid refrigerant from the heat source-side heat exchanger 3

to the receiver 7 and guides, after the liquid refrigerant

25 from the receiver 7 has passed through the expansion valve 4,



'second suction pipings (26, 26, ...) which branch from upper portions of
said first suction piping (25) and are connected 20 to other than said
conpr essor (I1A) with the snallest capd@®ty anong said conpressors (1A, 1B,
.), i.e., to said conpressors ( 1B, 1C, ...) , respectively . 8. The
refrlgeratlon system of cl ai m 6, wherein said oil return mechanism (Z) is

made up .of: 54 a vertical 27) ich forns part of said suction
line (XttantPhibea %v@aﬁ’%}&%‘b’e SPXS\‘G% heat:. eafc&aa@% (24P ¢ d
which a | ower portion of said vertical e (2% faces and vyhose hori zont al
cross- s@dthieghahasdar edni -Hear §entingn @Mé epf thed bkdgealcigioyd 214 a
first suction piping (25) which is connected to a | ower end of said pipe
body (2&uidled tthesal tqeidipressdgerhA)y dirom tite shedt-espprhpacioy addeg said
conpressors (I'A 1B, ...); and second suction pipings (26, 26, ...) which

are connRgiedesOhdfigérdenats R i PBEeIVerai 7l Rinde @@ﬂaeaz&aﬁ&teh@t her
than said conpressor (I'A) with the smallest capacity annng sai d conpressors
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The Tefri ion s en1of c aim ereln sal urn céanism
(Z2) is nmade up of: hor zont al

gr eat - di_ anet er ipsgje%zg% v%nch orns _a part
of sai d SXPEREFRN i% 'anﬁ mﬁ%s@gﬁelhﬁ akal® °d’r"?§§%’- Ti'vnar a¥eatPg®rar ger
than that of said suctlon line (X); a first suction piping (25) which is
connect&d to a pipe 20 wall portion of said horizontal great-dianmeter pipe
(29) and to said conpressor (IA) with the smallest capacity anong said
conpr essofFgsrthesmolid, .disposeaddinecomel suicticomdditgiomgsgq 26ef2bgerant which
are arranged to concentrically face the center of said horizontal great
circuit A is a check valve 15 which allows liquid refrigerant
10 to communicate from the heat source-side heat exchanger 3 to
the receiver 7 only in the cooling cycle. Additionally, the
air-conditioning refrigerant circuit A is provided with a
solenoid opening/closing valve 16 which 1is opened in the
heating cycle to allow refrigerant to communicate from the
15 expansion valve 4 to the heat-application side heat exchanger
3 and which is closed in the heating heat recovery cycle to
allow refrigerant to communicate from the expansion valve 4,
only to the refrigeration evaporator 6.
Disposed in a liquid pipe 17 upstream of the refrigeration
20 evaporator 6 in the refrigeration refrigerant circuit B is a
plate heat exchanger 19 capable of heat exchange with the
discharge gas refrigerant of a freezing compressor 18 in a
freezing refrigerant circuit C which will be described later.

The freezing refrigerant «circuit C is formed Dby

25 successively connecting, through a refrigerant piping, the



-25 di aneter pipe (29) and are connected to other than said 55 conpressor
(I'A) with the smallest capacity anong said conpressors (lA 1B, ...), i.e.,
to said conpressors (1B, 1C, ...), respéctively. 10. The refrigeration
system of any one of clainms 7, 8, 5 and 9, wherein said oil return passage
(17) is connected to said first suction piping (25). 11. A refrigeration

systemc rising a refrigerant, circuit (A ich is fornmed by_successively
cgnnect i ﬁg,geiﬁngﬁﬁﬁ?wef%‘%ﬁ gerant tEFpiBé?%% At ofXANGRISTesddre HBRe
type conEressors (I'A, 1B) connected together in parallel and differing in
capaci t yCemparatieheot@re1ng f o8XpPangienl ecvativeal 20 (2) theheafreezing side
heat exchanger (3), a pressurereduci ng nechanism (4), and a

heat - appéveporavosi d2l heahd 1bhexabangald agby, 2@herein said refrigeration
systemis fornmed by bringing said conpressors (I A 1B) in conmunication
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separator (36) capable of separating a refrigerator oil in a disctharge

to apable of separatl frigerator ofl it
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refrigerahﬁi oi |l separated in said oil separator.(3 3 Is returned to, the
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wherei n an openiqP/cjosing valve (39), which is closed when .
opening/closing valve 24 and a check valve 25 for allowing

the circulation of refrigerant only in the cooling cycle and
a series circuit 23b of a solenoid opening/closing valve 26

10 and a check valve 27 for allowing the circulation of
refrigerant only in the heating cycle. Further, the
reversible circulation mechanism 23 is provided with a
capillary tube 28 for 1liquid escape which bypasses the
solenoid opening/closing valve 26.

15 Provided in the refrigeration refrigerant circuit B is a
bypass circuit 29 which bypasses the refrigeration evaporator
6. Disposed in the bypass circuit 29 is a solenoid
opening/closing valve 30 which is opened only when the
refrigeration evaporator 6 is stopped.

20 Further, the refrigeration refrigerant circuit B is
provided with a solenoid opening/closing valve 31 which is
closed only when the refrigeration evaporator 6 is stopped.
Moreover, the freezing refrigerant circuit C is provided with
a solenoid opening/closing valve 32 which is closed only when

25 the freezing evaporator 21 is stopped.



-both said conpressors (I A 1B) are stopped, is disposed in said oil return
passage (37). 12. Arefrigeration systemconprising a refrigerant 5 circuit
(A) which is formed by successively coihecting, through refrigerant piping,
‘a pair of high-pressure done type conpressors (1A, 1B) connected together
in parallel and differing in capacity fron1each ot her, a four-way sel ector
val ve (2), eat - sour ce S|ge heat exchan er ressu%e 10 reduci ng

mechani sm (‘h‘ﬁt SHRPLE hebh€ aPBRECAPPIACE 396X%?I§Bg@¥c 8P9ekher et said
refrigeration systemis fornmed by bringing Sald conpressors (lA, iB) in
communi dziewkded twithcanoihdporhfamgd hn bhe¢ sqlxipgezatépnpigyaputons
wherein an oil separator (36) capable of separating a refrigerator oil in a

di schar g das pebrigedantitls di sgancd3dn fodi scdifr Pgepaplog, (4and oftisai d
conpressors (I A 1B); wherein oil return passages (37A, 37B), through which

sai d reffias) tPredpoSoiey B £did r%ﬁébﬂd@&' witRahakan 636).60'15 4R dAlHy ned

to the suction S|de of each of said conpressors (lA 1B), are prOV|ded and
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perlod t ha sard conpresso are s oppe are di spose
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equal i zation plpe (48) is prOV|ded w th an opening/cl osing valve (49) which
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is stopped. 14. A refrigeration systemconprising a refrigerant
is returned, through an oil return passage 37, to a suction

pipe 38 of the compressors 1A and 1B. Disposed in the oil
10 return passage 37 is a solenoid opening/closing valve 39
which is opened at the oil return time.

Further, disposed on the discharge side of the compressors
1A and 1B is a pressure sensor 40 operating as a high-level
pressure detecting means for detecting a high-level pressure

15 which is the discharge pressure of the compressors 1A and 1B.
The aforesaid refrigeration system has a room temperature
sensor 41 for detection of a temperature of the indoor air.
Moreover, a discharge temperature sensor 42 for detecting a
temperature of the discharge gas refrigerant is disposed on

20 the discharge side of the compressors 1A and 1B, and a
pressure sensor 43 for detecting a pressure of the suction
gas refrigerant is disposed on the suction side of the
compressors 1A and 1B. The refrigeration system has an
outside air temperature sensor 44 for detecting a temperature

25 of the outside air. On the other hand, disposed in the air



-circuit (A) which is formed by successively connecting, through refrigerant
pi ping, a pair of high-pressure done tg&e conpressors (I A, 1B) connected
together in parallel and 10 differing #h capacity from each other, a
Your-way selector valve (2), a heat-source side heat exchanger (3), a
pressurereduci ng nmechanism (4), and a heat-application side heat exchanger
(5), wherein.,said refrigeration systemis fornmed by hringing 15 said
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equal i zation _pipe (48); wherein an oil separator (36) capable of separating
a refri geebrbgenant|arecditcBapye ghytroffi yalyes i4S dirsbdded in a

di scharge piping (47) of said conpressors (lA 1B); 20 wherein an oi

return pasklge re¥t)igeratdiegh shsthmsaisl rafrdrgprdt aboviel pepaiacsd e sai d
oil separator (36) is returned to the suction side of each of said

conpr esspsB1dwfng Iera £idh prhaedioaldd wherein an opening/closing valve
(49), which is clTosed 25 during the period that either one of said

conpreess éi¥ 5 is stopped, is disposed in said oil equalization
pipe5(48§i§1é§ %Frékéﬁ%eration system of any one of clains 11, 12, and

14, 5 wherein, a suctjon pipe (38). of said conpressors %IA, 1B) is disposed
bel ow suctTH¥hent it (%3508 hgf EEFH"HBMpr§§§8F§° | AVagiye 2 is

A A9, AL{. A9. AL AL. A9. AL. A A9{. A& A& . A . A9. ALh. As. Ar. A& A AL. A9. A. A&{ . A& A&
A& A . RYiyghedpas indicated by solid lines of Figure 6, in which
CACA& A9 A A A& AU AALA A A AAAAAALALALCALLAAAAAAALA-
.)VAyd the solenoid opening/closing valve 13 is opened, the solenoid
(aytoj d_Z] ca] cal] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca

] ca] ca] cjerpiropfcldd oed calhgaye<al aéa Sl > Adsed, the solenoid

10 opening/closing valve 24 is opened, the solenoid
opening/closing valve 26 is closed, the solenoid
opening/closing valve 30 is closed, the solenoid

opening/closing valves 31 and 32 are opened, and the solenoid
opening/closing valve 39 is opened.

15 In the air conditioning refrigerant circuit A, gas
refrigerant discharged from the compressors 1A and 1B is
condensation-liquefied in the heat source-side heat exchanger
3 operating as a condenser and thereafter is delivered to the
receiver 7 by way of the check valve 15 and the bridge

20 circuit 14. The liquid refrigerant from the liquid phase
part of the receiver 7 is supercooled by heat exchange with
outdoor air in the first supercooling heat exchanger 8. When
further supercooling is required, in other words, when the
solenoid opening/closing valve 13 is opened, the supercooled

25 liquid refrigerant from the first supercooling heat exchanger
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opening/closing valve 26 is opened, the solenoid
opening/closing valve 30 is closed, the solenoid
opening/closing valves 31 and 32 are opened, and the solenoid
opening/closing valve 39 is opened.

20 In the refrigerant circuit A for air conditioning, gas
refrigerant discharged from the compressors 1A and 1B is
condensation-liquefied in the heat-application side heat
exchanger 5 operating as a condenser, and condensation latent

heat obtained is utilized as a heat source for heating.

25 Thereafter, the 1liquid refrigerant 1is delivered to the
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;& ()-,tHO% (9f the receiver 7 1is supercooled in the first
supercooling heat exchanger 8 by heat exchange with outdoor
5 air. When further supercooling is required, in other words,
when the solenoid opening/closing valve 13 is opened, the
supercooled liquid refrigerant from the first supercooling
heat exchanger 8 is further supercooled in the second
supercooling heat exchanger 9 by vaporization latent heat of

10 a gas-liquid mixed refrigerant which is a portion of that
supercooled 1liquid refrigerant pressure-reduced by the
temperature-sensing expansion valve 10. Thereafter, the
liquid refrigerant is pressure-reduced in the expansion valve
4, passes through the plate heat exchanger 19 in the

15 refrigeration refrigerant circuit B, and is fed to the
evaporator 6 where it is vaporized, and vaporization latent
heat obtained is utilized as a heat sink for refrigeration.
Thereafter, the refrigerant is flowed back to the compressors
1A and 1B.

20 Moreover, 1in the freezing refrigerant circuit €, gas
refrigerant discharged from the freezing compressor 18 is
condensation-liquefied in the plate heat exchanger 19
operating as a condenser by heat exchange with 1liquid

refrigeraﬁt circulating through the 1liquid pipe 17 in the

25 refrigerant circuit B. Thereafter, the liquid refrigerant is



"10°r S4! 9" 10%1& () - @L0%M& () - MLO%M& ()-" 10 10 10!x 9$npAO%& ()-1!t
O$NMPL0% ; & ()-14]}[<rS4! Lnddo%r& ()-3!t LnPdov& ()-3!8

LnPA0%& () - 3Lna0%n-& ()-3!/3° $10%>& 43 - & 10%m& () - S|

~uVv4l 1 L940% ] & ()-410% ()- 10mm 10mm

10 ~&794.0%m& () - 93" 10%v& () - 1! 10%r& () -~ |!!"wU3uVa! | p LOLOYS$& () - 4!

LYA0%R' ()-4! LYA0%s<& ()- 4! Lfy 0% J & | LY40Y% 41 _
L%O%(X&!z’f E%U/&%&P%‘%%rb L%%QTF%%L (‘5aﬁ“6é/&' 39 - anfg ther 10b&: () -
10 10 10 L%w%&' ( 21 A, $x$9) %P/a’>bCl Ip L! ~ FO0%EES ()- F!'t FO4.0%

L & () - FravepRl {9d "t@okhe ) fxga iRy ($VEPOIBYRY( R10pkeresddEHE Maporized,

Ll ~(" 109%&' () - &" 10%& () - S$FfV<iO%&'() "109&' ()-y

"109%&' ()and 10&@btiz&tionh’ 1atemhCiHgat obtained is utilized as a heat

L! ~5" 109%&' ()-3"10%& ()-1"109%& ()-LS/ Z9%40%& () - 9- " 109%& () +" 109&' () -3(o( ((((

* Sl @it k09 A1 L0 74,411 0% -
b oo (;f % fo%%%n% @Qﬁé&f%rb ttr}% %Filg ] L%/io%lg?“{ < za1p

IOE I MR gy oo

"109%%& ()-,."1098& () -5 1096& ( '1 9 &f( -s10%& / [/ BO~O00dEPE: !'! p
10| s 10%8?5() %sc'lla)e ?bgve esent emtggdj.ment, waste heat,
% 0%& ()-"10%& () - "10%5&'() "10%5&f(£F031112C22dEPE I'p
10| L- " 109%i¢ ¥3e8 25 (yaeqy -9 inkokRr (yekrigenskion- in1pbsgeypporator 6
"109%%& ()-223{333333dYNC!'! p 10| 105 105 . .
105Y: QK& the 8redyEgerpnd’ 10U it 1'BLO%SE thedf heating cycle, is
%09%& ()-33)4f 4445dEYNC!I ! p 10| s$10%& ()-F "109& ()-"109& ()-"109& () -
1 10%& ()reififéfed SWRD5HOREXRC! klputle for heating in the heat-
10 application side heat exchanger 5. At this time, one of the
compressors lA and 1B is stopped. In other words, the
compressor power is turned down.
Apart from the above, when the heating load is small, that
is, when the difference between the set temperature and the
15 room temperature is small, the evaporator 6 1is 1likely to
lack in heat source for refrigeration. To cope with such a
condition, the four-way selector valve 2 is switched to a
cooling mode of operation (the cooling cycle) and the
solenoid opening/closing valve 16 is opened so as to cause
20 the heat source-side heat exchanger 3 to operate as a
condenser. When the heating 1load increases during the
cooling cycle operation, that is, when the difference between
the set temperature and the room temperature increases, the

four-way selector valve 2 is switched to a heating mode of

25 operation (the heating cycle) and the solenoid
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10 6 can be maintained by automatic reduction in the capacity of

the indoor fan 33.

Furthermore, when the refrigeration/freezing load decreases
during the heating cycle operation, in other words when the
low-level pressure which is the suction pressure of the

15 compressors 1A and 1B decreases, the heat-application side
heat exchanger 5 is likely to lack in heat source for heating.
Therefore, the solenoid opening/closing valve 16 is opened to
cause the heat source-side heat exchanger 3 to operate as an
evaporator.

20 Additionally, when the indoor fan 33 is drive-stopped, that
is, even when the heat-application side heat exchanger 5
stops operating, it is possible that the four-way selector

valve 2 is switched to the heating operation and, in addition,

the solenoid opening/closing valve 16 is closed to
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iom openi A of 1rst vompressor (i.e.,
larger-capacity compressor). Moreover, disposed in the oil
equalization pipe 48 is a solenoid opening/closing valve 49

10 which is closed when either one of the compressors 1lA and 1B
is stopped. The o0il return passage 37 is provided with a
filter 51.

The compressors 1A and 1B and the solenoid opening/closing

valves 39 and 49 are made on or off, as shown in Figure 3.
15 In Figure 8, the symbol (circle) indicates OPENED and the
symbol (cross) indicates CLOSED.

That is, the air conditioning refrigerant circuit A has a
distribution mechanism R for returning refrigerator oil to
the compressors 1A and 1B. The distribution mechanism R is

20 formed such that the refrigerator oil in the refrigerant
circulating through the refrigerant circuit A is distributed
to the compressors 1A and 1B by the difference in capacity

between the compressors 1A and 1B. In order that a

refrigerator oil in the refrigerant circulating through the

25 refrigerant circuit A is distributed from the larger-capacity
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"10%&'(&ékwﬁﬁlﬁagéﬁgwugﬁ./ The distribution mechanlsm R is formed

such that the refrigerator oil separated in the oil separator
36 and the refrigerator oil contained in the suction gas
refrigerant of the compressors 1A and 1B are preferentially
10 returned to the first compressor 1A with a larger capacity.
As a result of such arrangement, during the time that both
the compressors 1A and 1B are in operation, both the solenoid
opening/closing valves 39 and 49 are opened. Then, the
refrigerator o0il F separated in the o0il separator 36 is
15 returned to the suction pipe 38 through the o0il return
passage 37 and is returned, together with the refrigerator
0il F in the suction gas refrigerant, to the compressors 1A
and 1B according to the suction pressure.
At that time, a larger amount of the refrigerator oil F is
20 returned to the first compressor 1A with a larger capacity.
However, since the internal pressure of the first compressor
1A of larger capacity increases beyond that of the second
compressor 1B, the refrigerator oil F travels to the second
compressor 1B of smaller <capacity through the ©o0il

25 equalization pipe 48. This ensures that the refrigerator oil
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thereby placing the o0il return passage 37 in the non-
communication state. As a result, there is no flow of

10 refrigerant from the oil separator 36 to the suction side at
the operation stop time.

Further, during the time that either one of the compressors
1A and 1B is stopped, the opening/closing valve 49 is closed,
thereby preventing the refrigerator oil F from traveling

15 through the o0il equalization pipe 48. As a result, the
movement of the refrigerator oil F from one compressor in
operation to the other compressor which is being stopped is
inhibited, and the compressor in operation will not be
starved of the refrigerator oil F.

20 Further, since the suction pipe 38 extending to the
compressors 1A and 1B is arranged below the suction openings
50A and 50B of the compressors 1A and 1B, this arrangement
prevents the refrigerator oil F from flowing into the larger-

capacity compressor 1A through the suction pipe 38 during the
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embodiment of the present invention.

In the present embodiment, in order to ensure that the
refrigerator oil F separated in the o0il separator 36 is
positively returned to the suction openings 50A and 50B of

10 the first and second compressors 1A and 1B, there are
provided two o0il return passages 37A and 37B which are
connected to portions of the suction pipe 38 near the suction
openings 50A an 50B. Moreover, opening/closing valves 39A
and 39B, which are closed when both the compressors 1A and 1B

15 are stopped, are disposed in the o0il return passage 37A and
in the o0il return passage 37B, respectively.

As a result of such arrangement, during the period that
both of the compressors 1A and 1B are in operation, having
passed through the o0il return passages 37A and 37B, the

20 refrigerator oil separated in the o0il separator 36 is
returned to the compressors 1A and 1B, together with the
refrigerator oil contained in the suction gas refrigerant.

This further ensures that the refrigerator oil is returned

positively. The other arrangements and operation/functions
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5 invention, the refrigeration systems with two compressors
having different capacities have been described. However,
the present invention may include three or more compressors
having different capacities. For instance, the present
invention is applicable to a refrigeration system with three
10 compressofs having a capacity of 3 HP, a capacity of 4 HP,
and a capacity of 4 HP, respectively, and to a refrigeration
system with three compressors having a capacity of 3 HP, a
capacity of 4 HP, and a capacity of 5 HP, respectively.
INDUSTRIAL APPLICABILITY
15 As described above, the refrigeration systems of the
present invention are available for air conditioners with a

plurality of compressors, particularly for air conditioners

with a plurality of compressors having different capacities.
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5 compressors (1A, 1B, ..) being connected together in parallel
and differing in capacity from one another,
wherein said refrigeration system further comprises a
distribution mechanism (R) capable of returning a
refrigerator oil in a refrigerant circulating through said
10 refrigerant circuit (A) to said compressors (1A, 1B, ..) so
that said refrigerator oil is distributed to said compressors
(1A, 1B, ..) according to the difference in capacity among
said compressors (1A, 1B, ..).
2. A refrigeration system comprising a refrigerant circuit
15 (A) having a plurality of compressors (1A, 1B, ..), said
compressors (lA, 1B, ..) being connected together in parallel
and differing in capacity from one another,
wherein said refrigeration system further comprises a
distribution mechanism (R) capable of returning a
20 refrigerator oil in a refrigerant circulating through said
refrigerant circuit (A) to said compressors (1A, 1B, ..) so
that said refrigerator oil is distributed from said

compressor (1lA) with the smallest capacity to the other

compressors (1B, ..).
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refrigerant circuit (A) to said compressors (1A, 1B, ..) so
that said refrigerator o0il is distributed from said
10 compressor (1lA) with the 1largest capacity +to the other
compressors (1B, ..).
4. The refrigeration system of claim 2,
wherein said compressors (1A, 1B, ..) are low-pressure dome
type compressors; and
15 wherein said distribution mechanism (R) includes an oil
equalization pipe (109) in communication with said
compressors (1A, 1B, ..) and an oil separator (116) disposed
on the discharge side of said compressors (1A, 1B, ..) for
separating a refrigerator oil in a discharge refrigerant, and
20 wherein said distribution mechanism (R) is formed so that
said refrigerator oil separated in said o0il separator (116)
and a refrigerator oil contained in a suction refrigerant of
each of said compressors (1A, 1B, ..) are preferentially

returned to said compressor (1lA) with the smallest capacity.

25 5. The refrigeration system of claim 3,
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wherein said distribution mechanism (R) includes an oil
equalization pipe (48) in communication with said compressors
5 (1a, 1B, ..) and an o0il separator (36) disposed on the
discharge side of said compressors (1A, 1B, ..) for separating
a refrigerator o0il in a discharge refrigerant, and wherein
said distribution mechanism (R) 1is formed so that said
refrigerator oil separated in said oil separator (36) and a

10 refrigerator oil contained in a suction refrigerant of each
of said compressors (1A, 1B, ..) are preferentially returned
to said compressor (1lA) with the largest capacity.

6. A refrigeration system which comprises a refrigerant
circuit (A) formed by successively connecting, through

15 refrigerant piping, a plurality of Ilow-pressure dome type
compressors (lA, 1B, ..) connected together in parallel and
differing in capacity from one another, a heat-source side
heat exchanger (2), a pressure-reducing mechanism (3), and a
heat-application side heat exchanger (4),

20 wherein said refrigeration system is formed by bringing
said compressors (1A, 1B, ..) in communication with one
another through oil equalization pipes (9, 9, ..);

wherein an o1l separator (16) capable of separating a

refrigerator oil in a discharge gas refrigerant is disposed

25 in a discharge piping (15) of said compressors (1A, 1B, ..);



"0 %0% ()-4! %0%5u5& ()-4! Y%09B5& ()-4! 9%09B5& ()-4!3 %09B5& ()-4
9409 ()-4:;<?(we7dB= 10 | %09%5& ()-4!* 9%40965& () - 4!

94.09%658&" () - 4! %409%65& ()-410%& ()- 10 A07~\: 10!

z&10%\ & ()-md! 8z&10%.\ L\ & ()-mi10% & ()- 10 10 10 %0%& () - 4!

%4.0965& () - 4y20|3910 10 10 10 z&10%& () - mé! Pz&10%Id&’ () - ! 2&10%38&'() ma!)
z&10% & () z&109& () - mtAaBODO10 10" 109 () - ! * ~ $1004H& ( }% 93

" 109%4& () ""i /?}1’8?() Aangr g (LR @eChi 10 @) 109532 3H1

("109%4& ()-!\ ° F‘V&O%H\H&() ZI k" f

FW&O%HW(?IWE@M PR TOET Igerpd Py nd T 0 corvained - iroH 10H
10H : 39%40%4&' () -yl 1"10%4&' () - &@ 3%4.0%4& () - & y10%& () - gQnwu3nbC10!
94.0%4HH&' §Yclond HeHRY € Fr dgevaauHes ()satid ¢boEs'sor- 4(1A) with the
94.09%&' ()- 4! %40%H& () - 460~ @0' "1095& ()-"109%& ()- 109%& ()- 10 10 10
%0%& ()srid]l PADOR dApaa a&%&cbhgrég%&s() (1A0%%R() -. $10£@&' ()-
109%6& ()- "109%& ()- ATd @0' ""10%& ()-S5 "109B& ()-L! 109B& (

o 10068 1 0GE" (7 PHIbORE () R ol L BaoatBe 15078 Wt

10%& (). g

wherein an o0il return passage (17), through which said
refrigerator o0il separated in said o0il separator (16) is
returned to said compressor (1lA) with the smallest capacity
10 among said compressors (1A, 1B, ..), is provided.
7. The refrigeration system of claim 6,
wherein said oil return mechanism (Z) is made up of:
a first suction piping (25) which has a given length and is
substantially horizontal, said first suction piping (25)
15 forming a part of said suction line (X) and being connected
to said compressor 1A with the smallest capacity among said
compressors (1A, 1B, ..); and
second suction pipings (26, 26, ..) which branch from upper
portions of said first suction piping (25) and are connected
20 to other than said compressor (1A) with the smallest capacity
among said compressors (1A, 1B, ..), i.e., to said compressors
(1B, 1C, ..), respectively.
8. The refrigeration system of claim 6,

wherein said oil return mechanism (Z) is made up of:
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said compressor (1lA) with the smallest capacity among said
compressors (1A, 1B, ..), i.e., to said compressors (1B, 1C,
..), respectively.
9. The refrigeration system of claim 6,
15 wherein said oil return mechanism (2) is made up of:
a horizontal great-diameter pipe (29) which forms a part of
said suction line (X) and whose vertical cross-sectional area
is larger than that of said suction line (X);
a first suction piping (25) which is connected to a pipe-
20 wall portion of said horizontal great-diameter pipe (29) and
to said compressor (1lA) with the smallest capacity among said
compressors (1A, 1B, ..) ; and
second suction pipings (26, 26, ..) which are arranged to

concentrically face the center of said horizontal great-

25 diameter pipe (29) and are connected to other than said
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11. A refrigeration system comprising a refrigerant

circuit (A) which is formed by successively connecting,
10 through refrigerant piping, a pair of high-pressure dome type
compressors (1A, 1B) connected together in parallel and
differing in capacity from each other, a four-way selector
valve (2), a heat-source side heat exchanger (3), a pressure-
reducing mechanism (4), and a heat-application side heat
15 exchanger (5),
wherein said refrigeration system is formed by bringing
said compressors (1A, 1B) in communication with each other
through an oil equalization pipe (48);
wherein an o0il separator (36) capable of separating a
20 refrigerator oil in a discharge gas refrigerant is disposed
in a discharge piping (47) of said compressors (1A, 1B);
wherein an o0il return passage (37), through which said
refrigerator oil separated in said o0il separator (36) is
returned to the suction side of each of said compressors (1A,

25 1B), is provided; and
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wherein said refrigeration system is formed by bringing
said compressors (1A, 1B) in communication with each other
through an o0il equalization pipe (48);

15 wherein an o0il separator (36) capable of separating a
refrigerator oil in a discharge gas refrigerant is disposed
in a discharge piping (47) of said compressors (1A, 1B);

wherein oil return passages (37A, 37B), through which said
refrigerator oil separated in said oil separator (36) is

20 returned to the suction side of each of said compressors (1A,
1B), are provided; and

wherein opening/closing valves (39A, 39B), which are closed
during the period that both said compressors (1A, 1B) are
stopped, are disposed in said oil return passages (37A, 37B),

25 respectively.
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wherein said o0il equalization pipe (48) is provided with an

opening/closing valve (49) which is closed during the period
5 that either one of said compressors (1A, 1B) is stopped.

14. A refrigeration system comprising a refrigerant
circuit (A) which is formed by successively connecting,
through refrigerant piping, a pair of high-pressure dome type
compressors (1A, 1B) connected together in parallel and

10 differing in capacity from each other, a four-way selector
valve (2), a heat-source side heat exchanger (3), a pressure-
reducing mechanism (4), and a heat-application side heat
exchanger (5),

wherein said refrigeration system is formed by bringing

15 said compressors (1A, 1B) in communication with each other
through an o0il equalization pipe (48);

wherein an o0il separator (36) capable of separating a
refrigerator oil in a discharge gas refrigerant is disposed
in a discharge piping (47) of said compressors (1A, 1B);

20 wherein an oil return passage (37), through which said
refrigerator oil separated in said oil separator (36) is
returned to the suction side of each of said compressors (1A,
1B), is provided; and

wherein an opening/closing valve (49), which is closed

25 during the period that either one of said compressors (1A,
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1B) 1is stopped, is disposed in said oil equalization pipe
(48).
15. The refrigeration system of any one of claims 11, 12,

and 14,
wherein a suction pipe (38) of said compressors (1A, 1B) is

disposed below suction openings (50A, 50B) of said

compressors (1A, 1B).



