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1 DESCRI PTI ON REFRI GERATI ON APPARATUS TECHNI CAL FI ELD
5 This invention generally relates to refrigeration
apparatuses, and it relates nore specifically to a
refrigeration apparatus having a refrigerant circuit
whi ch enables a refrigerant-pipe cleaning operation.
BACKGROUND ART 10 Conventionally, refrigeration
appar at uses, such as an DESCRIPHI®Noni ng appar at us
wth a refrigerant circuit in which refrigerant
circulates to performa vapor conpression
refrigeration cycle, use refrigerants of the CFC
(chl or of | uor ocar bBEFRISERATHONARPPABAAIRE s  of the
HCFC &h drochl or of | uorocarbon) fam |ly. However, the
TER(SHNY Pefrigerants of the CFC/HCFC families
gives rise to envirgnnental praqgblens such as ozonge,
| ay e A ussinyertiqnugenerlly nelatgsstogiesy geapfiqinarparatesss and it relates more
sregiS e rebh g SPaRhar R SR prean et SR ensbles
.hydr of | uoy ocar bonl') famly or refrigerants of the HC
refélﬁ BRGRBF GFAMDE QREIJON-Ret 1 i ger ant pi pes f or
establ i shing connections between a heat source unit
and wutilization units are practically buried into

[ a building, therefore inpeding 20
BAGKPREERTART

rep such buried refrigerant pipes with new

onesCoﬁQéntfoH&[l)p Yoy 10h SpPAahREL NG KnPSF icgﬁicﬁtiglﬂgg apparatus
down e rodu

cutting costs ot Nt ction of new
withef Fdrfgéaht ScniCRPEhRhUYShizelht RRdElailith %e%hh'az{/fﬁﬂar tcgrélpression

exl sting refrigerant pipes as they are. "Apart from

ref@RQ4Gon ER ¥k PibErah8- of -the CELN (BRI PSeafbdn) Y88y bP refrigerants
conventional refrigeration apparatuses enpl oyi ng CFC

of the HEIFC{hpdtbehlorofihibiogeibati} fumilyt h FoweveR the ke of Shese refrigerants of
content) remain as.residual materials in existing

ther EFCVHEFEN familipe sgivésomige rtbi emalonyhentsh pirbblemis csuvchnay alzone layer
oil is often used as a refrigeration oil. If

destrapixerherit ¢s désired diat dhdse existipg rafnigeraigomappesitasealare renewed to new
material in an existing Ei pe degr ades, this may give

ongsithat emeple eefrigerants othsf HEGr(hpdrotinoretarbon) agulyphraefigerants of the
HCe()ﬁ?/c?rr(])?:;lr%gn)viaaln;/iﬁa by the presence of chlorine ions 2

Refrigerant pipes for establishing connections between a heat source unit and
utilization units are practically buried into inner areas of a building, therefore impeding
replacement of such buried refrigerant pipes with new ones. For the purpose of
shortening work periods and cutting costs down, the introduction of new refrigeration
apparatuses is made while utilizing existing refrigerant pipes as they are.

Apart‘ from the above, contaminants (e.g., refrigeration oil used in conventional
refrigeration apparatuses employing CFC- or HCFC-family refrigerants with a chlorine
content) remain as residual materials in existing refrigerant pipes. Conventionally,
naphthenic mineral oil is often used a§ a refrigeration oil. If naphthenic mineral oil

remaining as a residual material in an existing pipe degrades, this may give rise to the

problem of corrosion of for example an expansion valve by the presence of chlorine ions
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and acids in the degraded mneral oil. Accordingly
when introducing a new refrigeration apparatus, it is
necessary to clean existing refrigerant pipes to
renove residual contaminants in the existing
refrigerant pipes, prior t@ performing a test run on
the new refrigeration apparatus. 5 To this end, there
andsaciisdp theedperaded mingral eili on appar at us equi pped with a
refrigerant  circuit which enabl es execution of an,
oper AhFORIBELY cWaeh infpdugingta REW refrigertioanappaTaiss 1{ iscpecessary to
for exanple, Patent Docunent 1). The refrigeration, ,
cleghexistingretisepHt @mes i EmRYs regidyal coplagynanelmythe exigting refrigerant
.refri.grerant circuit formaglgb connection of a heat
IR, PHEF ORI thyon RRAS TRy BB RUATAREEdS. and a
heat .source .sj,de heat exchanger w th an indoor unit .
havi rp Uit S0 e i FEORgeL F fdn EaNOn. SRARSHE P PReg pith  refrigerant
< eX1. Sl nectiqn pifpes. And n,oil recovery..unit .
el USSR et Ram Rl o hungl R gt pipes e
D erati . Com . '
ol ELEhAE: BhADA o 1R LA APl ALY gt paepy Dgpent 1
b8ed ORI £5 T ) i i
P A A erant Mo LS ) LR ARAR R Wt QB Eline mainly
m#te dp6F J &hprBQRRAd & he&WolreWistd 1Rat &lchh@Rek With £ inlif& unit havi
HFCp_;]grrily_,lbthe conpr essor cié? 15éactc|h%/1¥ed an I?Ee _um aving
a \itBfzBli@esidt hekt cXPRAIgRE HFoRRESHadtRS dofin&®iRhipisks"PARd04n bil recovery
heati ng node; existing connection pipes are cleaned by
unitHfer sephiatigg comthrminant(sadt BGeditudl Refripeifatin SfIRfrbm the refrigerant and
circuit; and contam nants (such as residual
reqoaEring) dreat is @rovddéed inar sactiex side pipd off thet doenpaedsor.r ecovery
unit. 20 PROBLEMS THAT | NVENTI ON | NTENDS TO SOLVE The
oi | rIde oefeigyratinn apprratub of Bitentd>abaswnt bésicondiguregeswhitbat after the
apparatus is equipped wth a filter unit nmade up of a
fillype b e tafidgerantheircuitowith aprefiigerany ofghe MG farndly, the compressor is
(resjdual refrigeration oil) fromthe refrigerant

activatest arfl ithe itigaration appareiye opergiestingogling pipin heating mode;
material for r,ecoveri{]g t({;g stgpar ted contam nants. 25 .
CXHNE (FORRIFEPD IBFY Al SiepRed: Ght B TREHReEant (C1rcEating dpathe refrigerant
. pi.pes are recovered o suc n_.extent that after . )
cirflif o e Sne@imn . Bk Snoresndlomeesstion %8 e b amd in the ol
redd9k nitoperati on. The problemwi th the oil recovery
un I'S"that its structure beconmes conplicated as a

result of obtaining higher-than-necessary |evels of
contam nant separation/recovery performnce. 3

PROBLEMS THAT INVENTION INTENDS TO SOLVE

The oil recovery unit of the above-described refrigeration apparatus is equipped
with a filter unit made up of a microporous member for separating contaminants (residual
refrigeration oil) from the refrigerant entered into the oil recovery unit and an adsorptive
material for recovering the separated contaminants.

It, however, suffices if contaminants in refrigerant pipes are recovered to such an
extent that after renewal, there occurs no serious trouble during the normal operation.
The problem with the oil recovery unit is that its structure becomes complicated as a result

of obtaining higher-than-necessary levels of contaminant separation/recovery performance.
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Wth the above problens in mnd, the present invention
was made. Accordingly, an object of the present
invention is to provide a refrigeration apparatus
equi pped with a structure-sinplified oil recovery
unit capabl e of noderate seBaration/recovery of
contam nants without interfere wwth the nornal
oper Viththe dhobk BANBEURE ind, M¢EiEdetNinventéon was made. Accordingly,
specifically, a first invention of the present
angipdct ofitthopresentdinventiveds to provideed réfygeration appgypas aquipped with a
conpri si n% éa) a refrigerant circuit (10) for
strugtateusimptified  gilv agroveryc dmir copilde pBfmpdesatat iseprraljasyugcovery of
i ncl udi ng_a conpressor él a heat source side heat
conlgminastiaifbeut(inigyfereawith thenormabepardionsi de heat
exchanger (33) which are connected by a refrigerant
pi pe and (b) a contam nant recovery receptacle (40)

DISGHsURE SRANVEYTIAN 1t 1 ow pi pe. (42) and an outf1 ow
[ 43 t t
Febobts )Srpé_&‘g{ﬁ?lé’ré % %%B%ﬂ%fogﬂaﬁ e, Breseat %aaﬁlgﬁteoq  dieted 0
reff et it Porp eF%%ﬂP”sr‘?%g@rE? ﬂ%fsﬁ%r%%t“ﬁ:%ce&v@b} by gf a vavor
collr'l re(s g}l rehq 10r1 glcl': 91851%&1' g %Bﬁnarn%tsgrs : hﬁeaglg\;\ﬁltce side heat
RUBH 4%)

o8 hE ™ s an
exc.r@}ie%xg Mé@%% gté eatl? 0%19@%%# on T Jé%% vﬁg&lb%re gonnected by a
e YATLPE e 08 BRI o o

sudtiont §i8 bE ARV&nYpref6 PP Uyearl ﬂ@l)ow biibet(hﬁ) ddd & outflow plpe (43), for
invention, by the circulating of refrigerant in the

redo®éring edraathindhisGdithe fetByery réddpeeit @0) Bakhssing reffigerant to circulate
refrigerant pipe are forced to flow, together with gas

in thefrefrigeran circuin (X0) sb hkatrgasawne ryfrizexapflast éntd 409 rdoyvarpyeceptacle
of the inflow pipe (42) and, as a result, the

(40)ef ki gsrraﬁigerqjiopeippsraomeﬁrth@l firstgnvketion,i the ihflyopipe (#2)chas an exit
exit end of the inflow pipe (42) opens either

endl ovineln ogens dearmusdlygoe Dghqmlmﬂawawrdlh in [ike r@@@%rlyceptacle 40)

receptacl e on the other hand, the

whelgy %ﬂ@@t@xfﬁg% tgg gu'&?w IPIBW(ﬁ)é?@S pa gytrance eng Bi‘fh*%ls situated above

SR o e O] Bl Bt Tl "
?‘223335%%3& “e@?} (th%}fré%%é%‘wﬁ%‘é%q P ightnt ciruit (10),

coffBjratl s B e i S5 AR 91 B Brigean, o

thetxjégovery receptacle (40) by way of the inflow pipe (42) and, as a result, the refrigerant

pipe is cleaned.

As described above, the exit end of the inflow pipe (42) opens either downwardly
or obliquely downwardly in the recovery receptacle (40} and, on the other hand, the
entrance end of the outflow pipe (43) is situated above the exit end of the inflow pipe (42)
in the recovery receptacle (40). As a result of such arrangement, the gas refrigerant
entered into the recovery receptacle (40) by way of the inflow pipe (42) will not flow

directly into the outflow pipe (43), but it is introduced towards the inner bottom of the
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4 recovery receptacle (40) wthout fail. Since the
flow velocity of the gas refrigerant introduced
towards the inner bottom of the recovery receptacle
(40) is slower than the circulation flow velocity in
the refrigerant circuit (10#, contam nants are
separated and renoved fromthe gas refrigerant, and
recontry tdeeptgels @O) rwidmuadhil.i sSihtowed flowt velotity tdfethd gas refrigerant
refrigerant circuit (10) by way of the outflow pipe
int(otldyed towadslithe omer hosa@n arfdthe meanviero recaptacle ddf)) it slowiee than the
first invention is disclosed which 1is characterized
cirpylatiomaflow belbéike impitlat seiigetintagrivits€10§, octndaminamts sar¢ sesavated and
di sposed as to be situated face to face with the
renegitedafiem thedgast refiigerants phdwnpi g gasyefrigerant is flowed out into the
redeterm ned distance art therefromin the
fefﬁ%@é%@%“ﬂéé@&)ﬁ@ﬂléofﬂl@)ﬂu Pipe{4®. second i nventi on,

ured that the inflow of contam nants
( sepfi’r %‘{1 n @r%ﬁ?ﬂ%’é‘vﬁlﬁ?nﬁ’&’?ﬁd@‘lﬂ torthe fipgt r%YF@E@B ig dis¢lgged which

s SRR Do bR PlEeiA) SBUBESRNAGnELS 1 a0 dithosed as to be
t irst :
SmramfifﬂCF &ﬂq?‘ e 3?%‘0'111185?8 e o P BeCa ot thibe df} e pgtermined

PR 3t B FBp TR BB 1 21t T The
T b 1 LA ] i v

froéﬁ‘lggz :ga@%ﬁ%r&ﬂl ﬁtﬁ&ﬂm&? tohE dmrer Bgﬁorﬁ?}zaéer:é%’m}' R E}?)tﬁél? (40)) into

eln the swtching neans

theQ;I%@ﬂIBv@?iﬁé'(%j A 14 3EpoRRding s predentéd sposed,
respectively, in the inf ow and outfl ow pipes (42, 43)

of tlieaddeicly riiird efRA@CARofAAY to MBdirstifivention is disclosed which is
openi ng/ cl osi ng val ve (53) disposed between a

chaeamerizet iinnhqdt tompridebe dwitdhing peas GORfordWikRthgathe circulation of
connection part of the outflow pipe (43) of the

refrigarantan ythe sxfeperant @rcpitQL0) so that thef refriperanttis githee cooulated to flow
suction side of the conpressor (21). In the third

thrgughethe irenovei receptanle et ditvatatetlito lpbg)assh@e pegyery receptacle (40},
cI eani ng og@r ation, the opening/closing val veséé’1 i

whegpin g sWitchiag gacass K0 is madeap @ﬁ@ﬁe@ﬂg{pl@swmab’es 53 disposed,
ot her. han he o&enl ng/ cl osi ng val ve (53)

respachivelye 19 thid oufloMepinghZedy) ohibe rrequpéfe?eaﬁma@lg (40), and
. $$en?¢é;é§é$%edlygﬁﬁ%h@sﬁo%%@b%t?{;%ﬂt@c%bﬁécﬁi b i B e o
o e B RSB0 e L o e R SRR i o
reﬁ*&%%r%ﬂ'gtil onolr{ lﬁlg %&?tﬁ)%cydecwggoﬁﬁr%gs%r t(ﬂ)t he closed state

In the third invention, it is arranged that during the pipe cleaning operation, the
opening/closing valves (51, 52) each change state to the open state while, on the other hand,
the opening/closing valve (53) changes state to the closed state, whereby the refrigerant is
circulated in the refrigerant circuit (10) so that it flows through the recovery receptacle (40).
And, during the normal operation after the pipe cleaning operation has been completed, the
opening/closing valves (51, 52} each change state to the closed staté while, on the other

hand, the opening/closing valve (53) changes state to the open state, whereby the
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hand, the opening/closing valve (53) changes state to
the open state, whereby the 5 refrigerant is
circulated in the refrigerant circuit (10) so that it
bypasses the recovery receptacle (40). As a result,
the refrigerant is circulat®&d, such that it will never
flow through the recovery receptacle (40) during the
refiigeralt is sancaletednin gedrefigerantesirquito0dfsot that it bypasses the recovery
refrigeration apparatus is carried out safely. 5 In
receptpcls 64 a Apcuremlty heerpifigerantcisoricnuiaied, such dhati it will never flow
invention is disclosed which is characterized in that,
th%?ﬁlgﬁabﬁ TSeayesy reesatagler (4P) dyrang e dwamyl oeration; and Higrpsration of the
rec ry receptacle (40), and

refl‘}%{g%ﬁhé&:ﬁ&%&sQ@n}j?g?wéafeXﬁ ow pi pe (42) of the
i . 40) i [ . e e 4. ey s
R R M1 T
chilitefiged i Hof B ARPRE QNG ks A oeed B o el re-stored in

0 L5 Al SR b 8 IR D (e reconey

reéggfa%ﬁe (B) s Bakted %?Q?iéa@?en}ifheh I?ﬁﬁt?rg:glraggﬁ .‘FIEJH{ Ih%cs‘?orrgé% Lfiface of the

nt am nant recover auxilrary I'S assu

coB@RAhAt D fNdisgat s fromgas refrigerant
[ ntroducedvteltc))/ t he Eﬁ%‘}f}qﬁg‘? bottom of the recovery

recep &l Buit thventlén, Sbiteitdnes @ptdindd gab rdfiBeraf ih@¥uced to the
pi pe (42) is positioned at a predeterm ned drstance

inmenehottofoof the redoveIrceptadlaq@0Pbrd Btracted by attraction force (surface
contami nant-recovery auxiliary liquid, this prevents

tengam) ire fhei symngansurfaco mf el augtahisahtoreoedry hiitiagtlidui® This assures
inflow pipe (42), into the contam nant-recovery

separption ef pontaminiadts femagasesfitiperagiamtiodicadger thet inhat dogom of the
into the recovery receptacle (40) is flowed out into

recoMeryre¢aptagta @8)- circuit (10) by way of the 20 outflow
pi pe_(43), and the increase in gas refrigerant's _ _
pr es Stice thegaxdt end affike inflommipg (423 depsitinned af 4 pyedetsrmined distance

vented. In addition, a fifth invention accordingt

r al Al | .0
awpy, rof 11 Storage Aiass 9ldbeFeRipmR-yPESY Aciliary liquid, this prevents
characterized in.that. i.t caonprises a, preljm nar )
5% prgfr?ﬁe’ B %Fé’ghsbe(‘%) alF?}?ar%fglusmﬁugs“r é‘h?l %tplpé (42), into the
i N the.kefrigerant, circui 10) f.or ,
cortbinfidhEleColddy MBlFh IS asCh BH e belighadl, swgred into the
L& ]ﬁim'tr i qui frikgerant .an
recr efr? [ ’3‘2‘5 ante ;PI’ @\N}sé ﬁ%‘?%d tohg %trge%lgvlrg#r% F%’g ecblicglgl @ﬁf Eéf) ‘,”ay of the
outABH ﬁip‘éeﬁgy,eﬁﬁﬂ BREERIEA0E BRI SrefiffbkartQT prE QYR Mhs in the recovery
refrigerant to
receptacle (40) is prevented.

In addition, a fifth invention according to the first invention is disclosed which is
characterized in that it comprises a preliminary operation means (60) for causing
refrigerant to circulate in the refrigerant circuit (10) for a predetermined length of time so
that a two-phase refrigerant mixture of liquid refrigerant and gas refrigerant flows into the
recovery receptacle (40), and a recovery operation means (70) for causing refrigerant to

circulate in the refrigerant circuit (10) so that upon completion of the operation of the

preliminary operation means (60), gaseous refrigerant flows into the recovery receptacle
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circulate in the refrigerant circuit (10) so that upon
conpl etion of the operation of the prelimnary
operation neans (60), gaseous refrigerant flows into
the recovery receptacle 6 In the fifth invention,
liquid refrigerant and cont@minants are separated from
a so-called two-phase refrigerant m xture of |iquid
(40efrigerant and gas refrigerant flowed into the
recovery receptacle (40) by the prelimnary operation
meansin( 0 )fifttamyentien, demid adfeiderant amlicohteminangesaeniepaattd from a
contam nants are stored in the recovery receptacle
sotedlpd t@o-phewt refrigstdne mivtaye oft livjusd redrigdrantsadeas teftigerast flowed into
the state that the contam nant-recovery auxiliary
the jregoivery rceptacie d4@)nby He preboNmary opetipn andags (68)) and the separated
.the fourth invention. And, upon conpletion of the
Ligwisk refrigergnb ind (renjgmanants gk storsdeimatlicorecoreaay se¢gtycle (40). Stated
contam nants present in the gas refrigerant introduced

anpBief g2y Hieds tha sams stta A theettalpcthyt theoconiareiparicieeovery auxiliary
. (4 b he recovery operation neans (70) are
i f #&&%@%H{@ef?f@vwaﬁ%e@éacma@gtﬁsgw n¥enioBd | i qui d
refrigerant. Accordingly, it iLs epsured.that .
cont 4 Pl cqmpletion o e gperpian o the rekimingsy gRgration means (60),

copRURPAE Pt af W riipliecron Tridueid o 1HRVEHF thom of the resovery

BT B BT AT e e o
. . d 1 .

o ke SR SRS B5, AEA  hPipy  sscs

frobh 985 Jégi%erﬁﬁ SRANGREA fodfid irdRFboddif OP{HelrE@cﬁltelRpfétcﬁ;gQ&e (40).

heat e anger (33). In the sixth 1nvention,

|'i quitsl additioh, SesiRMRtineH:Bh Q6cdriing th AR BHP ARShOM ¥Hi¥@osed which is
(32) is less restricted than 'n the normal operation,

chaactetibal mnhatnthe pfelinghirygpeiiion infeahh €60) Uhdrbisea theddegidedsf opening
heat exchanger (33) increases. As a result, a part of
of ae erpaysicantalen32) ddpaedibetweehithe hédtlsbuat ishie hehtlexchawder (24) and
exchanger (33) is left unvaporized and remains still
the yfilization side heasfexthapge(38kf ri gerant. This ensures t hat
a gas-1liquid two-phase refrigerant mxture of Iiquid
r ef r iyytheasitthdneengian, the ligpigereinigerdnt enterddninge theeexpansion valve (32)
. recovery receptacle (40), thereby assuring the . )
is desgrrggfucisd \hapndthe slqrpigh opsiation, end the @gpany of refrigerant in the
a seventh invention

utiligati gﬁ?ﬁ%ﬁ?aﬁs “Rbhamery P48 ipretes on & AWl o o ttigerant entered
o 3 BB bl RS I 06 S B sRRGAS Y n e
forttt b¢ 1‘@1”1‘& Eéﬁlggr'agte I"l%%t en%xur%lg 9 %rgag-%%llid two-phase refrigerant mixture of
liquid refrigerant and gas refrigerant flows into the recovery receptacle (40), thereby
assuring the storage of liquid refrigerant in the recovery receptacle (40).

In addition, a seventh invention according to the fifth invention is disclosed which
1s characterized in that the preliminary operation means (60) stops a utilization side fan of
the utilization side heat exchanger (33).

In the seventh invention, a supply of air as a heat transfer medium is not provided

to the utilization side heat exchanger (33) and, as a result, the evaporation amount of



10

15

20

25

In the seventh invention, a supply of air as a heat

transfer nediumis not provided to the utilization

si de heat exchanger (33) and, as a result, the

evaporation amount of 7 refrigerant in the utilization

si de heat exchanger (33) is7reduced. This assures

inflow of a gas-liquid two-phase refrigerant m xture
refgetdnfiii the LElizAtaRY 90 haah gx JRBgdrqBB) igeedited] NThisabgres inflow of 2

recovery receptacle (40), as in the sixth invention.
gaShigariomwebhate refrigemne astuadof hquid Irefigethnt aed gagesfApérant into the

is stored in the recovery receptacle (40). 5 Finally,
recveni @béftadle40)] Aoin 1BE sittdinvention. t Ganbéduchtly, ivBriburad that liquid

is disclosed which is characterized in that the
refpipetantrisisairyd dpde ag¢doveryrecdptac{eo@).l owers the frequency

of the conpressor (21) to below a predeterm ned

val udindlly, & eighthgimventiomvasgoidong tot the ffthoinventodn is disclosed which is

refrigerant drawn into the conpressor (21) is reduced
chamdieriagd & thes ube pralinenanyoeperation mednsi (§8) dowerisrihe Heequency of the

utilization side heat exchanger 10 (33) increases. In
comipresson@i t, belaw ¢ predetemminel yeltei n whi ch t he degree of

f the expansion valve (32) apparentl

openi_ng of > (32 |y
i ncr é@g@s@ghthenmwas@e eyt of esigesantArgym intp dhg gompressor (21)

t wo- phase ref |gerant m xt ure_of gas refrigerant_ and

is yedyerdyande s pdesulinthe st wé refdgepalip the Stiligton) sdq hegy exchanger
O cireasie o TOLNT VIS pr B RS AarEh BRICH HE JeBEEs\af gpening o the
oxf B S, E09) ePeli bt SeY "ML SEbg Y i
twh A erfgné alsfti ! ille (‘fl s refh ep 35 u% rrfﬁ% Iirfté)q}\ﬁ,@recovery
PATES R ¥ BEOVRIY e ac , er eby*the
rede {alae bjant pi pe is cleaned. 20 Especially, in
a corggncie with the first invention, it is arranged

that the exit end of the inflow pipe (42) opens
downwardly or obliquely dowwardly in the recovery

EFFECPS OF eNnVENTIGN | e, on the other hand, the entrance
end of the outflow pipe (43) is situated above the

exi t agndesefibéd @bb¥d,| dWadtoRRmtd 2Yith Ae préREY litvedtioguthe recovery

arrangement, gas refrigerant discharged fromthe
redepfacRW40) e prdAfied $n nid reffiperastdcigéuie ¢10)y ahdtrefrigemnt is circulated

outflow 25 pipe (43), but it is discharged towards the
througlethelrefrigeranoirdutie(10pswthet gasreftipptant flews 4 theargdovery receptacle

contam nants are separated fromthe gas refrigerant.
(40phwhereby the refrigecrad prpefis tlgarednt i s

Especially, in accordance with the first invention, it is arranged that the exit end of
the inflow pipe (42) opens downwardly or obliquely downwardly in the recovery
receptacle (40) while, on the other hand, the entrance end of the outflow pipe (43) is
situated above the exit end of the inflow pipe (42). As a result of such arrangement, gas
refrigerant discharged from the inflow pipe (42) is not entered directly into the outflow
pipe (43), but it is discharged towards the inner bottom of the recovery receptacle (40), and
contaminants are separated from the gas refrigerant. Then, only the gas refrigerant is
flowed out through the outflow pipe (43). The recovery receptacle (40) has a function of

separating contaminants from gas refrigerant and colleting the separated contaminants, and
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fl onwed out through the outflow pipe (43). The recovery
receptacle (40) has a function of separating
contam nants fromgas refrigerant and colleting the
separated contam nants, and 8 is sinple in structure.
In addition, in accordance @ith the second i nvention,
it is arranged that the baffle plate (44) is dlsposed
is simpée instiugBeewi t h the entrance end of the outflow pipe
(43) _at a  predeterm ned distance apart therefromin
t he rhéééﬂhepp, incacegrdangecwithy the segprdhinyentiang igs ﬂeﬁnged that the baffle
prevents outflow of contam nants, introduced into

plqrteéWerSydlmceé%tfw to faca oyith dsetnitanceiiend of dhe outflow | plpe (43) at a
refrigera and then separated fromthe gas
pr?dérqrmgr&ﬂ rf{m tanqge, shgh Begetrcgmy 1 ofe .rfféwewa)rew&a% (40).  Such

rebou hi s herefore ens res t at ¢cont am nan

mar%em i ofifloppa P@%tswgw 5 Gutoiiced 004 BF MPaveBy Feceptacte

<4‘§>"’*{9§ﬂ{1?r with gp rdhges o el e S?P%H%ﬁ by B et o tRgera froueh the
f |

oulffed e TRSIE P (B robf\ndBRE T Dl ShPREE RS AndC Sopeilnants are

reéo4ared4§)heqfecmgy FEEALEE ggpqg,%hﬁ@i £ (40), and the

openi ng/ closin I'sposed between the

conngetiRRidaTih Qécorc{?ﬁcé %lfﬂf%@ leRifrd i znégrgtloﬁn g 8 earranged that the

connection part of the outflow pi pe

th@l@iﬁgefn)éaﬁseQﬁBt aCkhmde4dp driehs perﬁx?%/élbﬂﬁé aﬁﬁlv&' A, 052) disposed
the suction si'de of the conpressor As a resul

respectBebhinlthedfifleRgaaR 0w Piged §41,nB) R HiiBtecOREY Qéde?ﬂzcle (40), and
after conpletion of the pipe cleaning, refrigeran

thec apeniey/closiag [valved(58 dispesadebetivgar ehet catinetivnt pdril 0F the inflow pipe
wi t hout flow ng through the recovery receptacle (40).

(4yamd db eartnieytiorcpart afiha antfiovapipe d43)f ofithel récovergaeceptacle (40) in the
recovery receptacle (40), thereby making it possible

refrigersnf ¢ige oar the sustionosidelofother ethpiessor | @1hddAsi rresilt of such
accordance wth the fourth invention, it is arranged

arrpngemenp,sluging ithgmorsal OPeéWe@@erazgmqu@nwf |theqmp@| clegning, refrigerant

d,iin the recovery rec acle (40)

ca%@go&&ﬁfgei W the refzigesapt girpwy éﬁf’ t tyrrhorterlrawger ﬁmuahsme recovery
Cbr%g%kgéﬁdr%t HEplLf onfirtigts S Prindinibe FRQurR focptacie (40),
nef MR8k Bt %0 af%r’c%rr forsld SRl o gerent s.
cont 4m Dafich CANLAlAGHce u,ﬂtgafrfg)%gﬂrugemgrruo%nt&f dagﬁneged that

into the recovery rece tac act ed

oA 80ES IHEPIUON B ASERLELK Bk i .

accordance with the fifth 1nvent10n, refrigerant is circulated in the refrigerant circuit (10)
so that a two-phase refrigerant mixture of liquid refrigerant and gas refrigerant flows into
the recovery receptacle (40). As the result of such arrangements, contaminants contained
in gas refrigerant entered into the recovery receptacle (40) are attracted to the surface of
the contaminant recovery auxiliary liquid and adhered thereto. It is ensured that the
contaminants are separated from the gas refrigerant and then collected in the recovery
receptacle (40).

In addition, in accordance with the sixth invention, it is arranged that the degree of



10

16

20

25

contam nants are separated fromthe gas refrigerant
and then collected in the recovery receptacle (40).
In addition, in accordance with the sixth invention,
it is arranged that the degree of 9 opening of the
expansi on val ves (25 (32)) s nmmde greater than nornal
by the prelimnary operation neans (60). In
opRBfRY ¢fhe expirisibnt Vigves §¥8 (32)) ismiadd biehter tHanirborMal BN EROpreliminary
that the wutilization side fan is stopped by the
opet&tldnNinBa{sy(60ReriatdcosrdaR@nwith GRy sevehttpiiventiandeis adnged that the
the eighth invention, it is arranged that the
utilizatioe Rl fah it Roppedrpy ahs prelindihiryi Spepationdmestk (60). ehsaccordance
than a predeterm ned value. As the result of such
wil rthe @eghtintisventibh héris tdvengedrohatt the ffreqptndygef alrdt comptdssor (21) is
utilization side heat exchanger (33) is increased or
redized teVesp thaatd pradetenined vdlue.ef As gerrandt ¢frsutherrangements, either the
utilization side heat exchanger (33) is decreased. It
amaeung furefdgaraett inr dfer ugbzaiton fitletiea epelengerh@33) is increased or the
utilization side heat exchanger (33) is circulated in
evapefation pagnat efwstipgesans in the wtilizptipy sidgdieal eycharges (3Bsis decreased.
storage of liquid 1Q refrigerant in the recovery )
It ig cppprgd | that pedvigerppt Hpwiespagt pthe ciilzetipraidenbest pixghiarger (33) is
1 s a.refrigerant circuit diagram of air ..
CiigBld: i 86 ApAr SYQUENESE BT ng i Jieseipre, gpsures storage of liquid
nbodi rent of the present invention; 15 Figure 2 shows
reﬁge%gé%éﬁcﬂvﬁﬁ’ rﬁg?g‘f?i?ré‘tob'c structure of a recovery
receptacle according to the first enbodi nent; Figure
3 shows in cross section a schematic structure of a

§f¥¥¥§ S¥PGeishg to a second enbodi ment
B%ﬁﬁfpgﬁﬁ%esen :ﬁﬁvgﬁp?ﬁn; gﬁgure 4 shows in cross
secti ; | S f I 1 Baccordi
SoC! B8 138 ASTRi A PLEUE! e oAl B on ORPRRRL accoring
to la FQNEM BIAImEM DI IR FresnPiehtibrsr 0SS section a schematic

structure of a recovery receptacle according to a

f our tHigesiehdin Bfost bertiohas ecHerraliv et QR oFiadi¢bevely receptacle
shows I n cross section a schematic structure of a

accadimgdo yhe fiseanbadimentaiccording to a fifth enbodi nent
of the present invention; 25 Figure 7 shows in cross
sect iFogura 3seievmin crosg sentiburae sdfenstic stroviere of @ceptary geceptacle
according to a second embodiment of the present invention;
Figure 4 shows in cross section a schematic structure of a recovery receptacle
according to a third embodiment of the present invention;
Figure 5 shows in cross section a schematic structure of a recovery receptacle
according to a fourth embodiment of the present invention;
Figure 6 shows in cross section a schematic structure of a recovery receptacle
according to a fifth embodiment of the present invention;
Figure 7 shows in cross section a schematic structure of a recovery receptacle

according to a sixth embodiment of the present invention;

Figure 8 shows in cross section a schematic structure of a recovery receptacle

‘according to a seventh embodiment of the present invention; and
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according to a sixth enbodi nent of the present

i nvention; Figure 8 shows in cross section a schenmatic

structure of a recovery receptacle according to a

sevent h enbodi nent of the present invention; and 10

Figure 9 shows in cross sectd on a schematic structure

of a recovery receptacle according to an eighth

enbodiigenet9 showhin pross eedtionny ectieneatic BESTrd0DE feCRvery receptacle

CARRYI NG QUT I NVENTION 5 Hereinafter, enbodi nents of
accordingrteswreighithemhodiorenipof the peeseiatgnyvénbieod. i n detail with

reference to the drawi ng figures. EMBODI MENT 1 OF

I NVENTI ON Referring to Figure 1, there is shown a

refrigeration aratu(ﬂ(gg) of a first enbodi nent of
BESEN EDRQ YHﬂG INFENGEON i on appar at us (1)

is provided with a refrigerant circuit

t hr o%ﬁe\nﬁﬁehemerdwersamthr Bresent dnyentiay wik .be éﬁ%’@?ﬂ dndetail with

a va ession refrigeration cycle. The

re é?nFFé%ﬁ’&ﬁ?a‘?ﬂng €5 10) i ncl udes an outdoor unit (20)

Eﬁﬂ#ﬁl@??ﬂé@mﬁ‘ﬂh? (a"(30) in the Tirst

out ddsretae: o Sl & B dt cB8Ve & rEFtBh Bamhs ¢ of & A
en{b%g m?x% o?ﬁéf; breg&l&qh?eﬁﬁmou i o% %(efﬂﬁel?ﬂ&k g%t%!rﬁﬁs ﬁ)ls ?)%jvu"fed with a

t {1 £
5085 U PR PR (SRR, et of oo
ﬁ;%@éssﬁﬁl%ﬁ%@fhﬁ%%glclbn parallel to respect ive
refrigerant” pipes” branched off fromthe |liquid pipe

(A) an refidefspREthiy Elo)erhemaer ﬁﬂbuﬁb@e&nbgﬂgﬁﬂﬁ% &f & heat source
from the gas pipe (B). Each indoor unit 'S

unftamdedployalipy pf mdocomisoBOPhet imdvor nHRO (3036 eepfnrsi embodiment)
val ve (32) which is an expansion val ve and an i ndoor
whiela tireentilivange side3dlitswh Tk outdoor unit i(R¥z&Et donnecedl e theaindoor units
exchanger. In addition, one of the indoor heat
(BOoheriginespipsaparnely adiqid tipd (4) ad agas pido (). f aind, ggaaqutdoor unit
which is a utilization side fan. The outdoor unit_ (20)
(Zrbmﬂdhmowu@@c@(l)ﬁrﬂ genepicg upljs Bung 2 eftigerapt ofghe HFC family.
conpressor an oil separator 221)@ a four-wa
swi t dieBreg érmer rnz@a (30hpresanegsitnd indatal &@rrsrnjérwq remygerant pipes
brzmﬂ‘r%s Ei{%éﬁisl?%ﬁ 3@3 eg@ljodx%pﬂe%%%c re Qé’}n pipes gn&lréd off from
the gas pipe (B). Each indoor unit (30) is formed by piping connection of an indoor
expansion valve (32) which is an expansion valve and an indoor heat exchanger (33) which
is a utilization side heat exchanger. In addition, one of the indoor heat exchangers (33) is
provided with an indoor fan (33a) which is a utilization side fan.
The outdoor unit (20) is formed by sequential piping connection of a compressor
(21), an oil separator (22), a four-way switching valve (23), an outdoor heat exchanger (24)
which is a heat source side heat exchanger, and an outdoor expansion valve (25). In
addition, the outdoor heat exchanger (24) is provided with an outdoor fan (24a). |
A first closing valve (26) which is a flowpath opening/closing means is provided

at an end of a pipe on the side of the outdoor expansion valve (25) in the outdoor unit (20),
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addi tion, the outdoor heat exchanger (24) is provided
Wi th an outdoor fan (24a). A first closing valve (26)
which is a flowath opening/closing nmeans is provided
at an end of a pipe on the side of the outdoor
expansi on valve (25) in théloutdoor unit (20), 11 and
one end of the liquid pipe (A is connected, through
and boae tnd of thellamidpipe {4y & ¢a26pcted, shiokgh thi fiest elosing Galviel(26), to the
ot her hand, a second closing valve (27) which is a
pifel engat On ah@mthtg/ bémsk i mgeomainslasingpvelve dXY) awhizh énd flowpath
of a pipe on the side of the four-way swtching valve
OpQIEBg/CImmghmem ifoprovideidt at( 20)endaeidacpipe end thef sidpeofgthe four-way
(B) is connected, 5 through the second cl osi
swughme V@?Z/?)(B)tlc thheutgdperaniin@0), rd ose Red obihg 285 PtFﬁ‘dB? is connected,
I| uid pipe (A is _connected, .through a connection
ﬁqond(c%qsyng wlen(2q) tatha pipeendint, to an end of a

plpe n the side of, the indo exan5| nvlve 32) .
in e ﬁoﬂ}?a%(? the diquisyipe &) 9 es%q{bl,mplement

O fcrhisbes pde? Fanohim optp Splﬁq?é‘q?&gés?cﬂe g p@s fpangign valve (32)
: %%?Bﬁ”ﬂ@oér‘m?é% N Y
throughgleI Zr ae.lrr]:vgxl(l: 35/1{1 lélmten{ @ gu%h GORTH gfo?rﬂ toSaHlC%uf 874 pl p pte on .the side

era CoOoll

f our - wa
ofﬂ{%%&ﬂﬂn VAIve g%g%ﬁ‘m n o 8?%@3 if ot hg f our - way
Swi t giL '}gﬁl‘éé}a}ﬁ? clréi! (F0)30 LRALIS1RE Csdch tBatl #t 11§ kelebtleBy operated in

(indicated™ by solid'lines in Figure 1), this causes

coélﬂig MO8 Yt irt Keatih eaddRiEs the shiiehing o 'tlﬂaefoﬁflivaglsh@t@hing valve (23).
(1 15 in cooling node of operation in whic

In b@kF WoRTsiTithe foiaensaivirhingakds @BRclampes dthre todtfisiastate (indicated
heat exchanger (24). On the other hand, if the

by fsolid linesyinFigtre Hi)Nhisvaauyes ref Beranh éngiesulats mthe refrigerant circuit (10)
second state (indicated by dashed lines in Figure 1),

in ¢drilgonodsest orefatioganaritich tefrigérantudoatiensation kekes place in the outdoor
refrigerant circuit (10) in heating node of operation

hegtrexghanger (24)r | §ar Batothenhandr Ht the fovaway smta@@gﬂf@lw@?») changes
out door heat exchan‘gﬁg (24)h 20 For _exa in the

staieler 3 Serond date (ingisefedt ofieshed barnn Bevr Wﬁb\}hlls @sesj yefrigerant to
from dﬁf EFIE er ant co sse n the. coppressor,

2 .
cireulate;ig Agrani cifgat o g%wg(@%‘e hResEsgs i &éicarrﬁfﬂgem

VPO e ?q%énﬁ@f% it Fﬁt RRgE G ough  ne
out d?&[ exp g %lg{ﬂle gllay,gg E@e (ﬁnT:goe?ﬁiﬁ)gh gg’pdr#ho%?r%&ov?l of oil from

i ndoo eran

refﬁﬁ&gﬁltr &Rﬂegsgd GPHE cbﬂx%?e%&or‘l%f‘} is SAGRANRE by e %ll’ seﬁé}Qtok fZZ). The

refrigefant is condensed in the outdoor heat exchanger (24). Thereafter, the refrigerant

passes through the outdoor expansion valve (25) and expands in each indoor expansion
valve (32). Then, the refrigerant is evaporated in each indoor heat exchanger (33), and is
brought back again to the compressor (21). Such a refrigerant circulation is repeatedly
carried out.

In the outdoor unit (20), the refrigerant circuit (10) is provided with a recovery

receptacle (40) for collecting contaminants. The recovery receptacle (40) is connected to
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25 brought back again to the conpressor (21). Such a
refrigerant circulation is repeatedly <carried out. In
the outdoor unit (20), the refrigerant circuit (10) is
provided with a recovery receptacle (40) for
col l ecting contanminants. THE recovery receptacle (40)
is connected to 12 a refrigerant pipe between the
a safogerent pipgebasiveehdhe sugioassside qi2the eompressor f(3L) andhe four-way
sw tching val ve (23) by an inflow pipe (42) and an
switehitigovelys (8) (ba3n inflew pipe ddehanidvan oytlley pipel (41).  An inflow valve
whi ch are openl ng/ cl osi ng val ve

outfl ow val ve a§1/523ﬁ
5 b)r?é:c | ﬂ@\d A 2) Vhich@ie Olgﬂlnmg /¢lgsing gg]geq @fetdp{@ozed in the inflow
43 51
Pll?eg(E‘W 3 gé’&?ﬂf’%ﬁ PlPFi&%C %ﬁ“gfgltyded nwiat hI %I 8; pags °
et §a§ 53%@094% reffichood ol (o Y pRR e g‘wg@e(b&%:ﬂvpiéev (54) which
is ‘ég%ke %PHS:‘% ”lrts%%ﬁﬁgietc%ﬁ%% '535‘)( hgne?eglgg é, ypass pipe (54) is
h h .
copfer g Singer fisutin foe o bl @Rl heughNhing (3 of he
reéo%{yhf’@{}aﬁ&"e 32(9 While/ %lnvtﬁ? éé%} h%ﬂag)tﬁ@ﬁth'gpéﬁd)&f @g ﬁ;@g&% Pipe (54) is

rece

coﬁ]ﬁea%&"lﬂét%eh %h@'}'c(lgrpsggy JEllJiﬂ%'\Q@ve Fi?‘feandsthe ﬁMgNdﬁ?ﬁ ie(HZ) of the

ypass pi pe e I nflow val ve

re@efy Qé’léeﬁﬁl::l\éeg (032) A Bfishss tvaﬁzebﬁﬂ@ésﬁhﬁﬁhyean( mg/closing valve is
t ogét her” cons ute a switching neans (50).

préafiéd Biethe &Fﬁés il 654§ 10An® Whé FiTRS V410 ¢3M) [ BB Ioﬁﬁld%?%l% (52), and
(50) in cooling node of operatlon for pipe cleaning.

thd\bypass paloe {33) abdeyher icbistituté hawitehing @ndand (SN t he
outflow 15 valve (52) are placed in the open state

whi | §heaefrigemnotheuit () dwitthes thy paishivgimeany (8) it sooling mode of
placed in the closed state. This causes refrigerant to
opeiation | fat @mehcloarghgt hislore fpesifiqallye the( udlpw vilee (BBoamd ;he outflow
receptacle (40), and the outflow pipe (43). Then, th
vak@f(ﬁgb aleaplacedi indhe pper( slete \ymlfb e tottheer dand.cthe hgpaﬁé a/ﬁbfe (83) is

). duri he nor operatjon after npletio
Pl%cﬁ in ﬁh?)é{loéF‘iéﬁi%g P%“S%é ﬂgﬁr@at 5% cirglalei thquus (¢ inflow pipe

nibearisialy Searaciefileand e Ry hise ¢Eha Thendh ﬁ%ggram circui
o GriRges %ﬁwets ‘#ﬁ%ﬂgfﬂﬁ?ﬁf%%@h” o Gty cBRleton of the
pi;i\@ élgﬁgﬁg pﬁ[%?é ?]gechﬂ%ﬂggﬁlg nlngofve\?ag%l rﬂ) ragaetR% %ghfo& %Ql)v‘e (52) are
pla(ég@%ﬁ{ (qoée(a &g v@hic SRR SRS hand, the bypass valve (53) is placed in the
open state. This allows refrigerant to circulate through the bypass pipe - (54) without
passing through the recovery receptacle (40).

In addition, one end of an oil return pipe (22a) is connected to the oil separator |
(22). The other end of the oil return pipe (22a) is connected to a pipe part on the suction
side of the compressor (21) and on the downstream side of the recovery receptacle (40).
The oil return pipe (22a) is configured so that refrigeration oil for the HFC family

refrigerant separated and removed in the oil separator (22) flows towards the suction side

of the compressor (21) from the oil separator (22).
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(22). The other end of the oil return pipe (22a) is
connected to a pipe part on the suction 25 side of
the conpressor (21) and on the downstream side of the
recovery receptacle (40). The oil return pipe (22a) is
configured so that refrigerBion oil for the HFC
famly refrigerant separated and renoved in the oil
separBtearefrig?int fcirous (1Ovarcdatroliel byatcomtroBerd@). oThé bentroller (2)
conpressor (21) fromthe oil separator (22). 13 The
hag ef pregjemimaty operetion ni<b@y (68) eodta cétdoseryopperatantmesns f70). The
(2). The controller (2) has a prelimnary operation
preleminary 6pgrationd meanse (68) sayses pefrigeianh toncagate 70) the Téfeigerant circuit
relimnary operation neans (60) causes refrigerant to
(18) for A predeteymingd lengthy pEmg o et & tve-phaseoefrigerang mixture of liquid
g_redeterm’ ned |l ength of tine so that a tvvo-{)hase
refrigerang andh gas rgfrigerans flowvs|intg dheiresoyery reesptagiet (49hd @mthe other hand,
refrigerant flows intg the regovery receptacle (403?{ ..
thexecorery fArsEtiondeans (YHecaugesorraiserafide sirPdatenindhs refriggrant circuit

U O AR RRECRE VD S——
f the.preljm ti ,

sabesps Rt R goin FEGeRNeS etateny (lbtept ot o (40)

AS S u']%\é\gsilo% uﬁ I%rg 22f1'1&trggovréfe}g lge\égé%clrg g&ﬁ%&?ﬁ%é ﬁ%c&ically-sealed

i ncl a her rcall’y-sed ; si’'ng :
cofBE P 1 RURIAPE hiaSP B By eERIERE ey, The nflom

i A ¢ : . S, _
p %’eﬁ : i$ o eetdal 8GR MiPet 'sg.lﬁts’fﬁ?lFfaEQ oﬁﬁ)%'(%f%l-né ﬂ%mﬁ\qhgﬁ\r}él e, on the

e other hand, the ow pi pe is conn

othi® HARdUBRSutTOR tpigd (43914 béheeled b @mCasen Gentt#l IportidkN6F the casing
i nfl ow pi pe (42) 'has a straight pipe part (42a) which

(4pxtends horizontally. 15 The straight pipe part (42a)
passes conpletely through a sidewall portion of the
casi Miye(idflpw wpel (42) hasta stehigletdpipe ipartt (2a)c ovhichgextelitls . horizontally.
The straight pipe part (42a) includes, at an inner

Therstraightpipe bart §42h) passes dbmpletetywthdoyghra sidededd) pdrtiomefithe casing (41),
continuously to the inner end. A lower end of the )

and ¢ irdpdpead infothis)casiag (éD. ad harstraight pipgcpartiddakincludent an inner
i.s, situated centrally in the casin 20 On the

41) . .
eng therpods aripwivadiy i yeshgt 2k 4oym §<grai%xprl%lygmthq) iper end. A
lO\S%%Idééfﬂ?g ?%m Cg%@gigwds Vesgpé?{?;le% '.ro %eéi]tr:@p%g%tuated centrally

. [l ion of the casing (41), and is introduced
Inﬁ%tcgs?gzﬁc)asi ng (41). A lower end of the

On the other hand, the outflow pipe (43) has a straight pipe part (43a) which
extends vertically. The straight pipe part (43a) passes completely through an upper wail
portion of the casing (41), and is introduced into the casing (41). A lower end of the
straight pipe part (43a) serves as an entrance end. The entrance end is situated at an
upper part in the casing (41). That is, the exit end of the inflow pipe (42) opens towards
the inner bottom of the recovery receptacle (40) without facing the opening of the entrance
end of the outflow pipe (43), in other words the exit end of the inflow pipe (42) is formed,
such that it is oriented in the same direction as the opening of the entrance end of the

outflow pipe (43). In addition, the entrance end of the outflow pipe (43) is situated above
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straight pipe part (43a) serves as an entrance end.

The entrance end is situated at an upper part in the

casing (41). That is, the exit end of the inflow pipe

(42) opens towards 25 the inner bottom of the recovery

receptacle (40) w thout fathg t he opening of the

entrance end of the outflow pipe (43), in other words
the it erd of tadnidéw pine (HAX indhe prcpeery 4&eptaslef@dhed, such

that it is oriented in the same direction as the

openihdafic plae @A) shaped likadngip-side downtdishoiy gypyideq aBYhe recovery

In addition, the entrance end of the outflow pipe (43) )
repeptagle (Hbed The befleiplate(4d) meludes ﬁdmtzomﬁlememhebwﬁs ;shaped like a

42) in_the recovery receptacle (40),, A baffle plate

ﬂ%mtes hZ%% dorizqutalpempers (Ha) dawad dndlinef dneinbgri (§dh) extending, at a

IR o SORPES bt T P g, o
it %létﬁ%&ﬁ l‘l-é-\?l-’grfb%]n%reé&ztga tﬂﬁt&]&f&?ﬁgg %4@%E?F$dj%§eama nmlﬂéﬁn %%Qp%dapart therefrom.
T 44) is. .
TR Y TN PR T A R T —p—
. 3 . .

oYY BRI 0 A RSB gyt
R 0 g RGBSl

ref ricayant sy Sp?lf@(ﬁt),ﬁﬂlet HRNEHW AP: MP, aR SHSBLER plate (44) are

fromflow ng out "t'hrough the outflow pi'pe (43) due

did acihe ®o withh 1hefcheing REDEf(the Yacol: i
‘;5%5?1 (43) menéRey Wi & S arg ) DiDe eecodiélgprgggeﬁéégé;\/@(]) in the

firstheenlaalipentent ry wit hin the casing (41) of the recovery
receptacle (40) in the first enbodi nent. RUNN NG

RUNNENG ORHERATION net hod of replacing the indoor and
outdoor units (20, 30) with new ones 15 is first
desciNexga ipeibotlof replaging thehimdoomandrnyitdgpe vaits 620, 30) whith new ones
. air conditioning apparatus (1) during pipe cleaning
is fisst desseibed bricflvEhen be reepog\opeaio aispnditipDagRpparatus (1)
UNI TS A repl acenent nethod, in which for renewal of an
d“@?ggtﬂerféeaémfg 18 @triPEdni ng  apparatus (1) enploying a

gl G AT A ©
B TR A TR A A O p—
apfm.r!at!us ?ﬁ e%?pﬁS{th %%Pkte-l SMcFc- family refrigerant, existing liquid and gas pipes
(A, B) are utilized intact while existing outdoor and indoor units (20, 30) are replaced with
new outdoor and indoor units (20, 30), will be described below.
In the first place, the old refrigerant of the CFC- or HCFC-family is collected
from the existing air conditioning apparatus (1). With the existing liquid and gas pipes (A,
B) left intact, the existing outdoor and indoor units {20, 30} are disconnected from
connection implements (31, 34) such as flare joints and from closing valves (26, 27).
Thereafter, new outdoor and indoor units (20, 30) are installed and then are connected,
through the connection implements (31, 34) and the closing valves (26, 27), to the existing

liquid and gas pipes (A, B), thereby to constitute the refrigerant circuit (10).
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In the first place, the old refrigerant of the CFC or
HCFC-famly is collected fromthe existing air
condi tioning apparatus (1). Wth the existing liquid
and gas pipes (A, B) left intact, the existing
outdoor and indoor units (2® 30) are di sconnected
from25 connection inplenents (31, 34) such as flare
j oi nfl&e amewlf rinstalded Dutdpor almite §20) 218, alzayly filléve npatviter HFC-family
new out door and indoor units (20, 30) are installed
refalﬂ@lranh en 2anew gofiigetandd, Tharefoossdioth ke dustindosingrvalve (26) and the
i mpl ements (31, 34) and the closing valves (26, 27),
seqopdt dlesing valve (37) arecnla@dalndthg wlospil state, (amd Byacuuneiediawn in the
to constitute the refrl?erant mrcwt@é)lO) 15 The
md%wugﬂt. (RY; dhe baum:lml%&é (At the 2ay pipe &)y ap@ sy mon&s@reupnd 50 on
FC-f.am | frigerant,  as a new refrigera

Wt h
PrepRRiaf wnits d qraptaircpit §L0)rgeentitheoptdayr %6(20}1 are removed.
THER 0 s Le A SO0 P REGRHD CIoSREGBAVED sfappced in the
onippritsor e SRRE AR O BB Rally) GG UpRih HFC-family

gerant circuit (10) except the outdoor unit (20)
ref[:lg‘lzrra{rlermved Then, both the first closing valve (26)

E‘iEV (27) are placed in the
open gﬁate ang#ﬁfﬂ |gerant circuit (10) is

?]ggll?ﬁ'%?%a\ld BURI bl\lllg;&gg%%er’gutoﬁ ‘fﬂ:rcrécn?dvak 3{)f lre?lfléél'&ﬁ{nagh for the old

reffip@ant RdhHR8E Ekfs?éb'ihlhf & ﬂeeeﬁyﬂg ﬂ&mﬂe&{d g8d ?iﬂe,@ NAQIB) in the air
for the old rigerant remaining especial f he

cordlifiGiing gppakatid d),a0dl xtesgritR@befcdv. B) in the air
condi tioning apparatus (1), wll be described bel ow.

The Phepipelcdkaninggopepioatis an opsration aghédhaisi carriethduthin icdoling mode
carried out in cooling node of the air conditioning
of thppéarcondiiopirle, apparattsh@d), inothts words; the pipe cleanimgroperation is carried
operation is carried 15 out when the four-way
Outswetndhﬁ ﬁg:rm:wevi(cb'ayg vadvep(23) ischlaaed ti thesttate éndicedédlont sadid lines in
y solid Iines in Figure 1. The pipe cleaning
lngFel at Tl%plipg chraaiepepttion if made wppadranfirss ﬁpm@% (heaginaffer called

alled "prelimnary, operatl on") for causing
PrFIé‘flma@’e?%‘lm"E‘o) FRUAING KeTgeran 4O pigylptg dn Sherresigerapt ireuit (10) so

o e OB I S S B s
ope? Ieog é(th:ers%?n@%l 3&92&%0%&7%%6”%%%&1&?%& %atﬁg iupox} completion of
the @F‘?%ﬁ%ﬁéﬁﬁ&?ﬂ? ofeﬁqngeggﬂt N9 c{rgﬁl?%gﬁrtﬂg Eefflgerant circuit (10)

so that gas refrigerant flows into the recovery receptacle (40).

(A) PRELIMINARY OPERATION
Firstly, the description will be made on the preliminary operation. The
preliminary operation is carried out by control from the preliminary operation means (60).
With the compressor (21) of the refrigerant circuit (10) stopped, the inflow valve
(51) and the outflow valve (52) are placed in the open state while, on the other hand, the
bypass valve (53) is placed in the closed state. And, the degree of opening of the outdoor

expansion valve (25) is set, such that it is fully opened, and the degree of opening of each
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so that gas refrigerant flows into the recovery
receptacle (40). (A PRELI M NARY OPERATION Firstly,
the description will be nmade on the prelimnmnary
operation. The prelimnary operation is carried out
by control fromthe prelimiary operation means (60).
25 Wth the conpressor (21) of the refrigerant circuit

ind &6y exphngimedalvé (B2) igdet giwateakhod usbdl) and the outfl ow
val ve (52) are placed in the open state while, on the

ot her Whandn thehsbovlydesaribed atate of &) refrigeapara apduit (10)0¢he compressor
cl osed state. And, the degree of opening of the

(2dyiscrstivatedxgra mefrigaranhbarepre@®) in theswimpressoh (21 &t dis¢harged, together
fully opened, and the degree of opening of each 16

with dé%llge@klpamli on thed HFE-fapdly redrigareantgandathey flomainteisheabil separator
When in the above-described state of the refrigerant

(28).r dui e (cibyeparster W thesrafrigerptian oilsfoydhe HEGdamign gefrigerant is
refrigerant conpressed in_ the conmpressor (21) is

segigtedar JBa 2at sgeeerent 11gws intp e pujdocrtheshexshanges(24)nky way of the

HFC-fam ly refri ant and they flow intao the oil
foupway aW&P%sg (Vgéyg(%)n ex¢hengss beakyith guiside aipjaken Heby the outdoor fan

i, e Bsanodied e = Mapid B | ove | nto the out door

vai va R RAeEE g R Hovr in eRdndodr Seasion fibve 42 by
6 305 400 15 SIS O, e s i
] g 4, BRI A S
gAY @ah RImalR ANk bABuht StfefiirR® fldvihg ilﬁ‘ld"gé%:lglt i)ﬂgo&el%a? €xchanger

of opening of each indoor expansion valve (32) IS SO

(33kbecomet @rdater tRHEALEI thD ABrAd) 'dpetatioh.N€CBARY MBS most of the liquid
refrigerant flowing into each indoor heat exchanger

reffigd)anb eswereisings eadheindbtieRedt Rathdnger (’BBR RQERARIges heat with indoor air
operation. Consequently, nost of the [iquid
takrepfin by ehcaimtio@nfap (33h)] atdas eeaploratedling a hestefitgahanigevever, a part of
(33). exchanges heat with indoor air 15 taken in by the
thg Hawdrrefriperah Baleft wvdporizedyrepmining dtill e @ laquishstate.  Stated another
refrigerant: however, a part of the liquid
wayeteliigapntnflowing| asfl tpassing fupigheerchrindedr heagexshanger i(33)abecomes a
I'h,gu_i d state. Stated another = way, refrigerant flow ng
gasifuig - Plapse HPBigsFAnG ARiKture @8 diauisk sefrigsianta Arrb gay sfyigerant.  The
becones a as-l.i qui d.two-phase refri gerant. m xture of
ga?-ﬁawﬁgWP-e‘mﬂ?fg&ﬁaﬁ%a%%mﬁ%@?q rpeRyeRnfeceniggle (40) by way of the gas
. ~l.1lquid - phase r [ ant flows into the
Pl b Sl SR Re R @), S B out waY Evi Qe VAlSe 23).

The gas-liquid two-phase refrigerant entered into the recovery receptacie (40)
flows and passes through the inflow pipe (42), and is discharged towards the inner bottom
of the casing (41). The flow velocity of the discharged refrigerant is lower than the
circulation flow velocity of refrigerant in the refrigerant circuit (10), so that liquid
refrigerant is separated from the gas-liquid two-phase refrigerant and is stored at the inner
bottom of the casing (41). Then, only gas refrigerant is brought back to the refrigerant
circuit (10) by way of the outflow pipe (43). The gas refrigerant is again drawn into the

compressor (21).
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20 pipe (B), the second closing valve (27), and the
four-way switching valve (23). The gas-liquid
t wo- phase refrigerant entered into the recovery
receptacle (40) flows and passes through the inflow
pi pe (42), and is discharged towards the inner bottom
of the casing (41). The flow velocity of the
di scHaeged preliminger aptratien aovemnpankesinby Hhe aboveeddsatipashrefrigerant
flow velocity of refrigerant in the refrigerant
cirgilation t is( peformesl fomta prefetamdsedr dengtiyeefatime.s For example, the
separated fromthe gas- I|qU|d two- phase refrigerant

pregetermineg; length cdttiments thefiere bipwhichra lsvek a@@sczfa(ﬁph%w@miprowded in
Then only ?as refrigerant |s brought back to
C

the ecpYeR AatapTacky (40)stops. fier §leging Wit ﬂWecaélagf(ﬂwaailbé with liquid

is again drawn into the

The gas refrjgera
refgé'&ﬁfi‘fl%@s%l’re etgnming é,? g’ﬁ Coglpﬁ?séP’i @ilhary operation

R S R e A WA T R
re%oér%s%@ééiﬁ?wﬁﬁiw ST e

B ROy APRATIONTY (G0 i T od wiin Tiquid

5 reNe%;g%érHesélfi’pt@np{vﬁij%E%Ql}é“‘éﬂ ﬁx?‘é%ove})h%}a&gﬁ&{.esﬁ% recovery

(21) sum u virtue o I m°na

opERE6ALd @:ﬁned Butbﬁfcﬁ’i%ﬂ?&ﬁﬁl' & fe &JPeli‘n'ulnkryt J}ﬁ:ratfoﬁqgfvﬁfn\(rol from the

receptacle (40) wth Iiquid ref er ant

red@wg@@p@fﬁoﬂ%@gm) (B) RECO\/ERY OPERATI C]\I Next, the
desCription will bé nmade on the recovery operation.

The Fasyewith &2 opRelAh Qfledns (50) rpleckdoi thQAme state as in the
conpletion of the prelimnary operation by control
prdlmtinatyheperataptherdegrepafapeming € @ach ihdo9r. expansivh yalvew(32) is set to
the switching nmeans (50) placed in the sane state as
thei noriad oppniagi deigrear at repmahvpantion hieede Wb, dh thpebevegstate of the
of each indoor expansion valve (32) is set to the
refrigeraall copEhi(HY, degycempressard2ihlis optevaied, onfrigerant ﬁWﬁEﬂi into each
in the above state of the 15 refrigerant circuit (10),
eXpaBiog oYY e £30r uideigoep ddegermpripation), exchpnges éreahw@ntnépérd air in the

indgt Brgh rosianght CORCHAHS EXIMEHES D %df%%gégeaqn.t T eigeran
B ¢ A 0 by b SR O o
valb EEPHSE HESRRLIR) Soitchle Vikv 0By O | re s pipe (5

By virtue of the above-described refrigerant circulation, contaminants, e.g.,
refrigeration oil for the old refrigerant lingering in refrigerant pipes (especially, the liquid
pipe (A) and the gas pipe (B)) are taken away therefrom, and flow into the recovery
receptacle (40), together with the refrigerant. Thereby, the refrigerant pipes are cleaned.

The gas refrigerant entered into the recovery receptacle (40) flows and passes
through the inflow pipe (42), and is discharged towards the inner bottom of the casing (41).
Since the flow velocity of the refrigerant thus discharged falls below the circulation flow

velocity of refrigerant in the refrigerant circuit (10}, contaminants, such as refrigeration oil,

are separated from the gas refrigerant, and are stored in the recovery receptacle (40).
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valve (27), and the four-way switching valve (23). 20
By virtue of the above-described refrigerant
circulation, contam nants, e.g., refrigeration oil
for the old refrigerant lingering in refrigerant pipes
(especially, the liquid pite (A and the gas pipe
(11)) are taken away therefrom and flow into the
Herec theediguidr ecfaptrant & alteddy stogpel kretheviredovenye receptacle (40) by the
refrigerant. Thereby, the refrigerant pipes are |
abovedassafibed Hucliminare ppergemnio thf soBtENipAES CEREET9e o dhg recovery
receptacle (40) flows and passes . 25 through the
regaptacien(49) pdhqra ento the gurfacedif dhnbiqyjd deﬁr@mﬂagy sytion i ghe surface of
bottom of the casing (41). Since the flow velocity of ..
the higuidereftigpsanint Thisansees dhah cgalgminants mﬁ@@ﬁ%ﬂtﬂﬂﬁom gas refrigerant
circulation flow velogity of refrigerant. in the
enfesed e rta?ltfe“éﬁ"?’a’uief’el{ti‘g? ,(X‘l)ofmdaﬁe rsted 1n dhe pecquery receptacle (40).

AL 30 B e 2 ST BB ST P e oo
b G 5 b W PO Mo cctaion i
B A SO, BR300 Bl coecs

o the surface of the liquid refrigerant
reqsely ARRRAL I

he surface of the liquid refrigerant.

Thi s 1RNJMLRS. Fhaixaf [dg, QULDEN B lo8s PERBERAER discPMg@dSowards the

refrigerant 5 enter dinto t he récovery receptacl e
inﬁégﬁot&ﬁ‘ij AT Be SeQIREY rdbeplaBle! @OPVRITY theGeMRCife (48) -contaminants

And only gas refrigerant flows out into the

sepdhield 086N theCdsCibifiigdrdil) rebyuni yip@hrdiy @o Qithf Itsaventpagpe end of the
(43), and is again drawn into the conpressor (21).

oulll®h pipd @831, the camamiianeuwil harflovs out fpmathe duyflovapipee@3) because
out. Thereby, contam nants in the refrigerant pipes

ofathe eaffle goltted(d4d ashan obsteds eagainse dbptcavtamigan®y.. IOs|ensured that
addi tion, for exanple, even if, when gas refrigerant

contandpadh ar e defrigorantipipesare collgsted ipdhe wpepvary rereptacie (40).
recovery receptacle (40) fromthe inflow pipe

cont dfmanesemepletionpfithe abpverdsseritsd r@%e%?w@anaﬁé%ﬂow valve (51)
ao e I SBNEAS7) Seeralieeh PG S Wi, i e qgher hand, the
o R S SRS ) BRSEEE bl R s i
an € 3E8ieEthol Atbutah i A B PERAC whgit BT Biffe and flowing
R RO, e R Ve 55 and the out 1] ow

in the closed state while,
Egﬁ%&gts&gf)%pgﬁg{mthﬁgﬁq in the closed state while, on

As described above, in accordance with the first embodiment, the refrigerant
circuit (10) is provided with the recovery receptacle (40), and the switching means (50) is
switched for refrigerant to circulate in the refrigerant circuit (10) so that gas refrigerant
flows into the recovery receptacle (40) in cooling mode of operation, thereby making it
possible to clean the refrigerant pipes.

In addition, it is arranged that the exit end of the inflow pipe (42) in the recovery

receptacle (40) opens towards the inner bottom of the recovery receptacle (40) while, on
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bypass valve (53) is placed in the open state.
Thereafter, the normal operation is enabled, and the
refrigerant circulates in the refrigerant circuit (10)
wi t hout passing and flowing 20 through the recovery
receptacl e (40). EFFECTS OH%EMBODI MENT As descri bed
above, in accordance with the first enbodi nent, the
the ether jandathe engiancaiend ¢y outflow pipe ¢3) isidisposedeso as to be positioned
recovery receptacle (40), and the sw tching neans (50)
abpye the exithend fofr theeinflogemipe (43) o theireqoyenn redeptacle (40). This
refrigerant circuit (10) so that gas refrigerant 25
mpgmentrmumﬁ that gaoredigerint culicl bapentagy thmrqs:gwmrgceptacle (40) is
de of operation, thereby making it possible t
dl-“?ﬂhé%ﬁd ftpixards the v@éerabﬂttom a)éﬁle IepPVERY FacEpiaciei(f0) wlthout direct inflow
end of the inflow pipe

imph e g&*ﬂ%%ﬂ (st"gf eexI |cenfarmnantt aisseparais dgom g%%%lgeram by
g fioph %fﬁﬁfd{yeffﬁ i TR ishY Eham DB R AP aetrigerant i
Adediont Frg FR A PE BN pe- (52 | n the rocovery

"ot 1 sate it {{Hrand i bt (6 LARASTRR Y HIEHisFSsel 18 b Bafrigned face to
fa#i@%‘%‘?’ﬁ SALIAERP gf?ﬁ%%[‘%ﬁ’t“% S 0RF ot 2o bieiPiefihickd Histance apar
théréﬁmﬁ%ftﬁ@f@c@v&fr vk FtacleAd Pegi#l'i‘ 6?&&1@{11%11 ?ﬁtaéxﬁ‘e% if, when

fromthe gas re ant op in flow've ocity

th§ast 8 g@sntli U sbﬂﬁé@fowatnﬂbeme tih’né? o er the @Eccﬂ@h&’ regéﬁtacle (40)
refrigerant is flowed out fromthe outfl ow pipe

frodeheldaflowt pips @RY,an@fdninhats deperabudl ot Phealgls (réﬂagetasn rebound
di sposed to be positioned face to face with the

upentdipnereae nhk aftranbe ewdidf the wufflgye plpé U3 theacontaminants will not flow
predet erm ned di stance apart 10 therefromin the

out fomvbe putflovappatdll. ( ¥bis enfgesthatthalcontamismtshin the refrigerant pipes
arrangenent, even if, when the gas refrigerant is

arecreg@\rmcb@dhc TRaVH redeptacier(dP). bot t om of t he recovery

receptacle (40) . fromthe inflow pipe (42%
cont diditionally,db oy parargeds thalhprieretogexccpan of dheafreovery operation, a

A B S i 5 s o
S0 E%% - Hﬁlll# fgw il%e e?%éerr?lﬁeﬂ%\ﬁhﬁl 3 S grrgc%gglgffjtéecgptacle (40) for the
ST O TR 0 g0, ot of e
arr%getnjfk%t, c%ﬁ&}‘rﬁﬁéﬂltp&ﬁ{tﬁhéc? ik th@ gas refrigerant which has entered the recovery
receptacle (40) is attraction-adhered to the liquid surface of the liquid. refrigerant. This
assures separation of contaminants from gas refrigerant which has entered the recovery
receptacle (40), and the contaminants are stored in the recovery receptacle (40).
Furthermore, it is arranged that the refrigerant circuit (10) is provided with the
switching means (50). As a result of such arrangement, by switching the switching means
(50) in the normal operation upon completion of the process of pipe cleaning, it becomes

possible to cause refrigerant to circulate, without flowing through the recovery receptacle

(40), in the refrigerant circuit (10) and to confine the collected contaminants within the
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prelimnary operation is carried out for refrigerant
to circulate in the refrigerant circuit (10) so that
gas-liquid two-phase refrigerant flows into the
recovery receptacle (40) for the pre-storing of
liquid refrigerant in the 28covery receptacle (40). As
a result of such 20 arrangenent, contam nants
recoO&yabaepthcla(40)1e THis niakEy it gedsiblé tomaifelh phfome tearoeshal tyseration.
recovery receptacle (40) is attraction-adhered to the
| i quirdadditidrgde thef prelimidary upetatied, ii Garnanped fhat the degree of opening
assures separation of contam nants from gas
of eadhr ingleonatpankion hvainees (32 tie setdgredter thenoimethy normekpperatien.  Such
(40), and the contam nants are stored in the recovery
arrmaramlacmseuf(mat refigerdrd rwhoele hag flowed ghrouglythd indenr hemtexchanger
refrigerant circuit (110) is provided with the 25
(3R vllaveshinnige fermm of @5is-ligned tve-phase trefsigeant Hhetieby sgeuring that liquid
swi tching the switching neans (50) in the normnal
Tef@g@ﬁ%&lﬁéﬁﬁ?ff@g‘éﬁh%mY@YF%@P@Flet(ﬁ'@ process of pipe
cleaning, it becones possible to cause refrigerant to
circulate, without flow ng through the recovery

EMBOTINENT 2 Y ERTION Cont ap nant s w thin the 20
LZFZW%@E%&? bt BB DR e
wilp iRl bl S'E?f%ﬁ‘égﬂh | ndoor " expanst on val ve.(32)
IS Sﬁ% &r ﬁ‘lr F{%Fl?éq 3' Bhd Q@co Qré%od(i)rﬁgﬁ cﬁqﬁ ?{hon of the first

arrangerre enstres "t hat "refrigerant

em%;B&wb fnginer %&%s hRatin v NAROE2)° of 31%) rédocaléi%r kébebiaae (40) is

ormof a-gas-liquid tw-phase refrigerant, there

moBiTRd ihN8catiBAnd skiped I &dditi¢iE ualke the fﬁgmﬁcbdmﬁeﬁthale provision of
recovery receptacle (40). EMBODI MENT 2 OF | NVENTI ON

the'¥afile platey@gpindherseovkirieaiepntlct(9e) ipoatred. i nvention
Wil | %e described in detail 10 with reference to the
dr anMuge fspgpificdly, fe miflownpipe (#2)gisr@ndectédéo apapper portion of the
enbodi ment is a nodification of the first enbodi nent,

casing 4Her TheridfowhpipenMpvingiges ¢ 42rpight Hipee pagc@la) yWhich passes
receptacle (40) is nodified in |ocation and shape

compigtefy Bnoughmn weper Meallfjordan ofcth sasing (1) and §xmndsn~@ﬁlgﬂly And,
of the baffle plate (462 in the recovery receptac|e

a lpwenendofahe siraieht Pite Mt (2apican pdbgndy, Thsexitiand of the inglow pipe

ol b R PRI RREASE ), e S5 e e
endof {he gni%o pipe (85 c?paenss fowards the inner bottom of the recovery receptacle (40),
and is formed, such that it is oriented in the same direction as the entrance end of the
outflow pipe (43) without facing the opening of the entrance end of the outflow pipe (43).
In addition, the exit end of the inflow pipe (42) is situated at a lower position than the
entrance end of the outflow pipe (43).

The recovery receptacle (40) of the second embodiment provides the same
operation/working-effect as the recovery receptacle (40) of the first embodiment. To sum
up, in the preliminary operation, gas-liquid two-phase refrigerant entered into the recovery

receptacle (40) flows and passes through the inflow pipe (42), and is discharged towards
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conpl etely through an upper wall portion of the casing
(41) and extends vertically. And, a |lower end of the
strai ght pipe part (42a) is an exit end. The exit end
of the inflow pipe (42) is situated near the center
of the inside of the casind®{41). Mre specifically,
the exit 20 end of the inflow pipe (42) opens towards

th¢ ener foottombaf the wasihg t(4B). r diquié refrigemepisassparatedoiom thedischarged
is formed, such that it is oriented in the sane

refti geeant iand isstoret @t thetinnerdwttemdofdhe casing GU)f | Thempioply gas refrigerant
&1]@3) W t hout facing the opening of the entrance end of

is floaved wnt intavthsirplsigeramy circyin(194by wayef thm@ltﬂRthlml@-”bf In addition,
the inflow pipe (42) is situated_at a_ | ower positi

intthe feqonery nfr¢tione gakrririgerantentergd ﬂm@whﬁ.ref@veneljecengcle (40} flows

The recove receptacle 0) .of the second odi nen
mﬂrmmé@%%ﬂ@amﬂowcm%@ &‘((ZDM Aisckrge gsg;ileﬂwr bottom of the
recoy ept acl e 0) of..the f|r t enbodi
caiig (4Ll GTRETQ P S5aiA BRI frare GRRE Jidm the discharged

ref%ﬁfé&'? ; e%’}%r ke ¥ f5e 8 B e Taliq et stored
in Efeé) fegﬁqv%%r r?cf?ggagg S 4% IS)}( El% &gfm%na}f\%ro %P‘i‘%&rb e r;g\ﬁc% on f éas refrigerant is
PSS SR URITIOND whES AN 4, Corsmenty

co?l m&ﬂ§mr Rk rréigi UI t{jzxgéfary NSO kitth%fgcgv ‘?ec\ﬁptaple (40).

gerant cir by way o e out pI pe

(43) oﬁw Addidflodn pipd r(42mma AReVATtHoRPBIRt (43). a:@aéls osed as the .
refrlgerant enteredplnto t he recovery receptac e %

cohlpoventby awithiR e asidy (4D of hBe i rBEdveyy nemta(cée?)@mam the second

IS d| scharged towards the inner bottom of the casing
enf{bblilmeftonTheianangamergsiahd dse opfraticpéwadkimpeffeds ofivther components
separated fromthe di scharged refrigerant and are
indtiding ¢hé x@newti esceptaclet(d0) dre thei sguiedhs s thedrst epfibadivaent.
liquid refrigerant stored in the recovery receptacle
(40) by the prel i mnary operation. And, only gas

refri er ant fl owed out |ntotherefr|gerant
MBEQRIMENDS 05 INENKIQNe out 11 ow pi pe (43) .

Consequently, conta nants in the refrigera

pi pedVext ’é“é‘é)‘ldle&‘lztioé‘&ﬂﬁﬁ e presesy pvpniier 3l b s ﬁ?es‘mdetaﬂ with

fl.ow e (42) and the outflow pipe (43)
feg%%aﬁ%ﬁﬁgﬁ ffgh‘g “conponentry within the casi ng
(eﬁéz) d}smg%(? < %ﬁgﬁéﬁé/ ﬁgzﬁ%ﬁ}iugcf | ﬁ'&)%éﬁéentnlst Q nd 1?10&'1}1011 of the first
0 [ fhec n
coBRBIALOT W 9856640 Bk ST st )
mddifitdfh obdtidn ﬁ@%‘ﬁ%é‘e rlh'ad&ﬁon, unlike the ﬁrst embodiment, the provision of
the baffle plate (44) in the recovery receptacle (40) is omitted.

More specifically, the inflow pipe (42) is connected to a bottom side surface
portion of the casing (41). The inflow pipe (42) includes a straight pipe part (42a) which
passes completely through a side wall portion of the casing (41) and extends horizontally.
The straight pipe part (42a) includes, at an inner end thereof, an upwardly curved part
(42b) formed continuously to the inner end. The curved part (42b) includes, at an upper

end thereof, a straight pipe part (42¢) formed continuously to the upper end. In addition,
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EMBODI MENT 3 OF | NVENTI ON Next, a third enbodi nent of
the present invention will be described in detail with
reference to the drawing figures. As shown in Figure
4, the third enbodinment is a nodification of the first
20 enbodinent, in other wordks the inflow pipe (42) of
the recovery recept acle (40) is nodified in |location
thesuaightapipe part @ae) inchwdes, iatlankippenend theseofearidoninmardly curved part
the provision of the baffle plate S44) in the
(42&cfovmed cotiwprsiy ketheapper epdonindea. OWre@d of the curved part (2d) is

specifically, the inflow pipe i Z(cé connected t
anisyite @wh s il estiend of theperyechparb{42d) s b&gﬁeﬁ Gentzally mﬁh@ casing (41).

M SRS o2 LIELPASS, 0oL B LB Ry 63 v of
BT St 75005 e S EHRSE oHOALE b rtion s
e Bt e P B S i ?/ﬁgwﬁﬁo%& & pRpiRE ! (e grance end of
[ d dt
o, 35445 Bty V3 ot P iiorn DT SREof R BB Pk léi‘fzfﬁ situated t 2
loREFbole b it cHfipdle Bl P e bioR e EET) o "hart
42d d:
20k A BN 40 AL R fTH s o
comipBnéithl vAfn Ohe t HRInGU [M?doip%ﬁé tkdRely iréce Pﬁa@@t e4) 1n the second
centrally in the casin More speciftically,

enfbodimé&id The hﬁﬁn% dn@\ardl e dpldatioRPedtkingQmictSoft JSlﬁer components
i nner bottom of the recovery recept acl e (40), and is

indlading the rsuwlery haatptadle (40)@id thoisatle ianid the fisambdidireeaiti on
as the entrance end of the outflow pipe (43), wthout
facing the opening of the entrance end of the outflow
pipe (43). In addition, the exit end of the inflow
EMB@KMENT%@'IMHEE&"I&Na | ower position than the
entrance end of the outflow pipe (43). Only the inf]ow, )
pi pe Nea)a &nth prabedimenoof Piepprepens)invandionivsiobe desgsibed in detail
the 10 conponentry_within the casing (41) of the
Errencg 19 pWHEIgWE) in the second enbodi ment.

The rr ngenent.s and the_operat.i on/ worKki n ects af
ot he B PRy S ot Rg et ¢ Foguisater of the second

%ﬂ%& OB RS R Pt piges (437 f@ﬁr&eﬁm@eﬁ%aa?e&éﬁ%%e (0) is
moqflﬁggwﬁ 1BLEREA L4 Sﬂap%_ntl on wll be descri bed in detail

More specifically, the outflow pipe (43) is connected to an upper side su:face
portion of the casing (41). The outflow pipe (43) includes a straight pipe part (43a)
which passes completely through a side wall portion of the casing (41) and extends
horizontally. The straight pipe part (43a) includes, at an inner end thereof, an upwardly
curved part (43b) formed continuously to the inner end. And, an upper end of the curved
part (43b) is an entrance end. The entrance end of the curved part (43b) is located at a
high position in the casing (41). More specifically, the entrance end of the outflow pipe
{43) is situated above the exit end of the inflow pipe (42). The entrance end of the

outflow pipe (43) and the exit end of the inflow pipe (42) open in opposite directions so
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with reference to the drawng figures. As shown in

Figure 5, the fourth enbodinent is a nodification of

t he second enbodinment, in other words the outfl ow

pi pe (43) of the recovery receptacle (40) is nodified

in location and shape. 20 M e specifically, the

outfl ow pipe (43) is connected to an upper side
thatuhéinepenifmgy dré aot erientdiefacai face witheachldtkerout f | ow pi pe

(43) includes a straight pipe part (43a) which passes

conplSich| yrridpemegh paeventie dinadt| inflomt iobrthefrefrigerandséntered into the

(41) and extends horizontally. The strai ght pipe part
recd@my) reicepthaie €¢40) ot wanof the enfloenpipe l{¢2)e it tharmuthbwa pipey(43).

curved part (43b) forned continuously to the inner,

end. Quigl, thaninfloyerpiphd42¥ anthethe upwt8ow2 pinsaf43) (argbilispesed as the

an entrance end. The entrance end of the curved part
coypyntry withint the sesing Hihwipdsi racevery nreceriaddas(4dy in the fourth

(41). More_specifically, the entrance end of th
engrodiment: pilpe arranggments and the eRFTRlAR O el els gh gty components
. the inflow pipe (42) T&?ﬂ{e trance end of the oufflow
ingjndiae theyecarety Ferspiasie e dhe e a5 [ Jerpngeerpbpsment

open in opposite directions so 23 that their openings

are not oriented face to face with each other. Such

A HADBGENE SURLAAS,  cleniacre (30518 o
L he bRy VA% bGP AL RIPEs kP et it
re%ke%?ﬁ%&e%a&’&% f}gglégsgrrponent ry within the casing (41)

e recover eptacle (40) in the fourth

embod{ Jreiiwn THEFighea6 IBLERMIS Addih&t is a modification as a result of
oper at i on/ wor ki ng-ef f'ects of other conponents
médif/ikg R ot RN RAGKEFYofl BE RIFIAE bipe (4D) ofah€rdcbeer§ 28R phtle (40) in
ingtdr}}% second errbodf%rrent. EMBOD %E&Tﬂzs OF INVENrfIy\'I O\lplo 10
thd\@oudrth embodibiene e odi I6estioncindt Shepd b deninflowvisipt (42) ofi the recovery
be described in detail with reference to the draw ng
redeipticicc@0) Asths foswenmbodihetre 6, the fifth enbodinent is
a nodification as a result of nodifying the |ocation
and Mampesperiftically. thel exit phdp@f (the)inBewt pipe (d2oiepijuated below the
receptacle (40) in the fourth enbodinent to the
enfraacet tush otk ohtlpav @ipet (48). nfhewxiviepd qiathy igflowHripe (42) and the

recovery _ 15 receptacle (40).in the fjrst enbqdi HFnt. )
entrance end of the outflow pipe (43) open in opposite directions so that their openings are

not oriented face to face with each other.

Only the inflow pipe (42) and the outflow pipe (43) are disposed as the
componentry within the casing (41) of the recovery receptacle (40) in the fifth embodiment.
The arrangements and the operation/working-effects of other components including the

recovery receptacle (40) are the same as in the fourth embodiment.

EMBODIMENT 6 OF INVENTION
Next, a sixth embodiment of the present invention will be described in detail with
reference to the drawing figures.

As shown in Figure 7, the sixth embodiment is a modification as a result of
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More specifically, the exit end of the inflow pipe
(42) is situated below the entrance end of the
outfl ow pipe (43). The exit end of the inflow pipe
(42) and the entrance end of the outflow pipe (43)
open in opposite directions24o0 that their openings are
not oriented face to face with each other. 20 Only the
modifyliogvtei Ipeatich2indashdpe bEthe wutflowpipiep@3) dB8jheareovery receptacle (40)
di sposed as the conponentry within the casing (41) of
in threethird coviexdymerd de thedotatioqndand shape hEthiioutitove pirsdideei the recovery
The arrangenents and the operation/working-effects of
reggptrske @8hpothe fowsth emshaddivenf. t he  recovery recept acl e
(40) are the same as in the fourth enbodi nent.
EvBODIwENPeaficrly fgrmatiaase Medof thy ostfhaw péntodd) iﬁeﬂma@d above the
the present invention will be described in detail wth
eXtt@mér%‘rﬂa% inflow pipediBni rideranganessendael tha opHlow pmeg(aﬁ)s and the exit
, the sixth embodiment is a podjficgation as resul
enefofzﬂpe iFaar R)Pﬁ 43%d)h@9qnoehppmﬁltsrf*dre§h@ﬁe%ﬁh¥ heis @PP‘PIB&? are not

on?hffﬁgé%?ag 3 4 1 ocati on and shape of o

{he Fch pﬂ‘p”é’ﬁ%‘aaﬁ)“ B R EL By, BEERS N il o e
oG lsstr et W‘%ﬂ&#ﬁ%ﬁ‘ ‘l‘lﬁl’ﬂés’g S DE IR e (P

the @(igg'tﬁgv S o) (@) 0ald S uirio Php! (45 . HiliRed as. the

pi pe ) open |n SI'te directions

coﬂlltBSHéd%@S vAltfin "Bk é%‘iﬂge el dragR 1ol age ré’t\!e ﬁcl%a?:m) xn the sixth

Such arrangenent prevents direcCt | ow of

enibRBIh@R! alhe a# Eﬁ%eﬁﬂ:ntsnirﬂi iheeo efﬁibﬁ%rkmfg%fﬁl@tsa@ &héﬂéﬁmponents
by way of the inflow pipe (42), into the outflow pipe

indiddhg tHeGre€dleyy tddepthdié (40) apd e s s Bile iRl @ubddiient.
pi pe (43) are disposed as the conponentry within the
casing (41) of the recovery receptacle (40) in the
sixth enbodi nent. The arrangenents and the
EMBODRIMENTNG OF INVENTEONs of ot her conponents
i ncluding the recovery receptacle (40) are the sanme_as
| n th@xm seyerthirgehodiment of aﬁgmmu\mﬁntmnowﬂl ke/Ergeribrd in detail
a seventh enbodi nent of the present invention
withy qefer%ed@%rdrewg. figuigst ai |

Unlike the first embodiment in which liquid refrigerant is stored in the recovery
receptacle (40) by performing a preliminary operation by control from the preliminary
operation means (60), in the present embodiment, however, liquid refrigerant as a
contamination-recovery auxiliary liquid is pre-stored in the recovery receptacle (40).
Additionally, the provision of the baffle plate (44) in the recovery receptacle (40) is
omitted.

To sum up, the preliminary operation is no longer required. Pipe cleaning is
accomplished by the recovery operation alone. This makes it possible to aim at reducing
the time required for the process of pipe cleaning.

Only the inflow pipe (42), the outflow pipe (43), and the contamination recovery

auxiliary liquid are disposed as the componentry within the casing (41) of the recovery



10

15

20

25

with reference to the drawing figures. Unlike the
first enbodinent in which liquid refrigerant is stored
in the recovery receptacle (40) by perfornmng a
prelimnary operation by control fromthe prelimnary
20 operation neans (60), ir2he present enbodinent,

however, liquid refrigerant as a

recsptaciami (4R)i oim- r dmovmnﬁnuxembadlmeht qui dllies prrengetentsd and  the
in the recovery receptacle (40). Additionally, the

omra@@néwhmafeffeh@ cn" drecopippnents 4ugluding theerecevary @eseptacle (40) are
receptacl e %40) omtted. To sumup, the

theypasng #§ indhy ltﬁbémb@dlmﬁnts no | onger required. Pipe

cleaning is 25 acconplished by the recovery operation
al one. This nakes it possible to aimat reducing the

=B BB S5 L 557 0T

o D SRR b S PS5
R TR

o ) SN I8 14 BBl LRSS g o e
o 57 S B BV, B, e

mddﬂﬂ@dw;dlg&twnlahdlgﬁagﬁéescrl bed in detail wth reference

to the drawng fidures. As shown in Figure 9, the
ei ghiviorg @?&Qﬁé@@t thie SnfRoWPeHef (‘ﬁgﬁfn'cﬁﬂemt striight | }blgé }xart (42a) which is
enbodi men in other words the inflow pipé

cofugemdety ancappdrasiie (uf#fdre igortidd dfoghel tashd r(41)0<aﬁahmalch extends
and shape. More specifically, the inflow pipe (42)

hotipaitaities Thesdtraidhg pipeppape(42a) padsds agmpleteti thréugh a side wall portion
connected to an upper side surface portion of the

of tees¢asipg((@1), andds wtreddncekingmtie cabingi(dbnt durtherniore, the straight pipe
strai ght pipe part (42a) passes conpletely through a

paki i(#a)viaglidgso pt aoimnerognd: thereof sinrapp(oxitatelhnd-qusved part (42b) formed
i nptroduced into the casing (41). Furthernore, the

CO@!&“@P@‘Ht""ﬁh?}éﬂ% ePer t Tklmaljveiﬂrr@nu@@b) CHEVER §t Mr@@gleeﬂﬁabout 180

t her an a oxi mat el rved part, (42h), for
degrgty ﬂﬁbﬁlgwya Bt pive e Zaéﬁag it Wer e Vit is f@amt end of the

inffow \ﬁﬁnse (%) opens ogilque ! dg\%)\%: 80 In other words, the exit end of the inflow

pipe (42) opens to the side wall of the casing (41).

Other arrangements, such as the arrangement of the refrigerant circuit (10), the
arrangement of the outflow pipe (43), and the arrangement of the baffle plate (44), are the
same as in the first embodiment.

As the result of the above arrangements, gas refrigerant is discharged obliquely
downwardly from the inflow pipe (42) in the recovery receptacle (40). At that time, even
when contaminants separated froin the gas refrigerant rebound upwardly to near the
entrance end of the outflow pipe (43), the baffle plate (44) serves as an obstacle against the
contaminants. Therefore, the contaminants will not be flowed out through the outflow

pipe (43). As the result of this, it is ensured that contaminants in the refrigerant pipes are
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degrees fromthe straight pipe part (42a) and its
| ower end which is the exit end of the inflow pipe
(42) opens obliquely downwardly. In other words, the
exit end of the inflow pipe (42) opens to the side
wal | of the casing (41). 2®6X her arrangenments, such
as the arrangenent of the refrigerant circuit (10),

cdlleeted @t thernrgervent reoépthdie (40)1 f Dther pppatiod/Sjorkiagaiedte are the same as
arrangenent of the baffle plate (44), are the sane as

inithe fits¢ efnbodimeanbodi nent. As the result of the above
arrangenents, gas refrigerant is discharged obliquely
downvillreddurvéd part (42b) iofi fthoinflompgipé 442) innhe peserd embediment may be
receptacle (40). At that tine, even 25 when

cureast indmanthsr dupeticat edn fothemvedrds, gamayebe agangedithat the curved part
rebound upwardly to near the entrance end of the

(43b} of the lpﬁg‘e’ RinsY42)tin sutysd fat an ghgleof(abayt %@ﬁe@gem&omnthe straight
.Oobstacl e agai nst the contam nants. Therefore,

PIE‘?J ﬁ%l&r(ﬂ?ﬁrﬂOsthm the exét engeof theialdow pipe (20 wRns ﬁ'éhquely downwardly

| ow. pi.pe . (43) he result of this, it is
to‘é’ r%nsh{&%wéérﬁe&ﬁlﬁéﬁﬁﬁ%cw&ﬂé )refrigerant pipes are
26 collected in the recovery receptacle (40). O her
operatlon/vvorkl ng-effects are the sanme as in the

O SR AR TS VIR ot *oy be curved i n

< A0y e B Yl pggion o v

FRSref 4 olicvscurved at an angl e of about 30 degrees
COP 1g&rthe ostoﬁ\ésl ght pipe part (42a) so that the exit end

of the dafl b?%@fd?@%&ﬂgknﬁeﬁlﬁenﬁb|Hy°d€ﬁ|tr)511 Vﬂ@@feg}éﬁ of opening of

towards the right-hand side wall 0of the casing
eaél tdBo E&BabNiMENI e 52)! IN@? Nidy %éﬁtlé&?@ﬁ@%ﬁhﬂls%@mated ina
of the foregoi ng enbodi nents, the present invention
gafrbiyuldetwos plivfse Gtate i @Sledghg @wSindbér 1ga€ BxeHanbdiq33). For example, it
foregoi ng enbodi nents, by controlling the degree of
mapbeaiangngdd inethehpreseto iiveati@atisit ol walove f4rB3833a) wfteheh indoor heat
prelimnary operation, refrigerant is circulated in a
exglzmgbi (35)ds tsmpppliash Bincaseakinee ehdnuidogr hat exvlionger (33) is not
heat exchanger (33). For exanple, it 15 nay be
suppliednyedr indopn ealprtéls',emappmemammtthaﬁ refhigetanti dnrthe aimdoor heat
(33a) of each indoor heat exchanger (3321 i s stopped.
exehangpy 33 4 aeducpd,ctherehy enswingothak é%ﬁ1gér>@e isneptered 3B g gas-liquid

two-p&aase state,

Besides, it may be arranged that the frequency of the compressor (21) falls below
a predetermined value. In this case, the amount of refrigerant drawn into the compressor
(21) is reduced and the amount of refrigerant in the indoor heat exchanger (33) apparently
increases. Consequently, by the same operation as the case where the degree of opening
of the indoor expansion valve (32) is controlled, it becomes possible to cause refrigerant to
circulate in a gas-liquid two-phase state after leaving the indoor heat exchanger (33).

Additionally, it is needless to say that the baffle plate (44) may be provided within
the recovery receptacle (40) in each of the second to seventh embodiments, as in the first

embodiment.
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supplied wth indoor air, the evaporation anount of
refrigerant in the indoor heat exchanger (33) is
reduced, thereby ensuring that refrigerant is entered
into a gas-liquid two-phase state. 20 Besides, it may
be arranged that the frequé&icy of the conpressor (21)
falls below a predeterm ned value. In this case, the
anoukurtbérmat,r ingeachnof theaforegoing enitodomens.efsodescri@ion has been
is reduced and the amount of refrigerant in the indoor
mddeain ésroisanfiemn ¢88)plappamdbich yhe pnmbensdsindoor units (30) is three.
Consequently, by the sanme operation as the case where
Altemeatiyelys ere off moisdnilony unis (3N endyrefoenrsebsarsed.on val ve
(32) .is controlled, it becones possible to cause
r ef r ly@Aditions theagesent yeatien meyabegarnliedoi cah@v@arp B senditioning
state after IeaV|n t he i ndgor heat , exchan
appagatus; o) gxample; the, duefept dnyeatigny is ppl leq%ée Baf mre,ous types of

at e be provided within the recovery
“ﬁﬁg Pé é”?ﬂ%? in each of the second to seventh
enbo in the rst enbodi nent,. . 27 ., .
Furt %gﬁ'fksri e pe.AEAeEt O e LB SHgDEHUtH R @2) fspgiented so
e%ﬁ%{l Eh' Oneg]naéwg\%gr Woaﬂ'tli%ﬂ'ﬁteesggjc‘(s g{BIl O%Qh? ﬁ?sggg ?41) in each of the
sec%'nh% Qalehﬁleé&{%pa%ﬁgnt& flﬁh?e di %Fnb‘éﬁ rhéhe (30) may of
course be us addition, present” i nventi on may
be applied to other than air condltlonlng 5
apparatus. For exanple, the present invention is
INPRUNTIREOL A FP e Baysy ypes of refrigeration

apparatuses. Finally, it may be arranged that the exit
end @fs hdiebédn HeuoriBed bb¥e?) thi SprédeheIhamtisA isashitablyoRghicable to
obl i quel y downwardly towards the side wall of the
reffigsatign bgphratusesediith pérfdrherefis@eanpipeocledisnbperations. The present
enbodi ments, as in the eighth enbodi nent. 10
invehiDbGiERIspdciARPitaABIfbd thy cdse viaese befd perdarc apiaeaiuseb averenewed.
the present invention is suitably applicable to
refrigeration apparatuses which performrefrigerant
pi pe cl eaning operations. The present invention is
especially suitable for the case where refrigeration
apparatuses are renewed. 28
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CLAIM5S WHAT IS CLAIMED IS: 1. Arefrigeration

apparatus, conprising (a) a refrigerant circuit (10)

for 5 execution of a vapor conpression refrigeration

cycle including a conpressaqr. (21), a heat source side

heat exchanger (24), and a4filization side heat

exchanger (33) which are connected by a refrigerant

pi pe and (b) a contam nant CLadM®ry receptacl e (40)

which is connected to the suction side of the

conpressor (21) by an inflow pipe (42) and an outflow

pi pe (43), for recovering contanm nants in the recovery
WHeCR S éHJAeIMED)ISby causing 10 refrigerant to circul ate

in the refrigerant circuit (10) so that gaseous

r ef r ilgerAnteffigaygiton @apparatube compuviagy (a) e apfrigerant ( gigquit (10) for

wherein the inflow pipe (42) has an exit end which
exepiting of AvrAper ¢PypLRssion iefrigeratipn ayoeiaeludipg iancampsessor (21), a heat

recover receﬁtacle 40) whil e, on the_other _hand,

sowsge i eﬁaiqaré 5 aaﬁ 2 Hiilization sidel hapt eishprger (35) which are

ot B0t L gt af ol gl e
t f Ci wh

colfefeisdh e SheriSn SidB ot 859 SrgisPispe () by nines® plpedia) apdap outlow

ifa t farce V\Mrlt h the entr an{:e nd of the g g%“p causin

pins” (83), B3 TeforinE otrlfari rnS i (6 aReyen SrePlis A,y cavsing

Ieﬁ‘lgFIIaHFtOrS e 1n {h%crgﬁ{%%ln? c1r%\9t &qﬂﬁ)so tﬁat agéaorllla refrigerant flows into

gera ion- appara Qonpri

50) for switching the circul ation of
thre [ e%ﬁﬁ@ﬁiﬁ & refrigerant circuit (10) so that

the Wﬁfeféng %@Qhﬂox‘wsp@htmj Hak F &b leftCchd WHidHPWpbdY Q8@Bwardly or
the recovery receptacle (40), or circulated to bypass

oblii®ly ddwhRe@\eTnythe 2&0PEG@ptM (40)AaI1E] dh thB8ther hand, the outflow
swi tching neans (50) is made up of opening/cl osing

pipéaS)itas(@hentradde elidsyidsiets, sitogied abbvevthit ¥xit eid bhide infldvopipe (42) in
and outflow pipes (42, 43) of the recovery receptacle

the(r40)verarade@acle §¢40)openi ng/ cl osi ng val ve (53) di sposed
bet ween a connection part of the inflow pipe (42) and
a connection part of the outflow pipe (43) of the
recover¥ receptacle (40) in a
he refrigeration apparatus of claim 1 wherein a baffle plate (44) against
contaminants is so disposed as to be situated face to face with the entrance end of the
outflow pipe (43) at a predetermined distance apart therefrom in the recovery receptacle

(40).

3. The refrigeration apparatus of claim 1 comprising switching means (50) for
switching the circulation of refrigerant in the refrigerant circuit (10) so that the refrigerant
is either circulated to flow through the recovery receptacle (40), or circulated to bypass the
recovery receptacle (40),

wherein the switching means (50) is made up of:

opening/closing valves (51, 52) disposéd, respectively, in the inflow and outflow

pipes (42, 43) of the recovery receptacle (40), and
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refrigerant pipe on the suction side of the conpressor
(21). 5 4. The refrigeration apparatus of claiml
wherein: an auxiliary liquid for the recovery of
contami nants is pre-stored in the recovery receptacle
(40), and the exit end of t4% inflow pipe (42) of the
recovery receptacle (40) is situated at a
pr ededreopanivgykcldsisag aalve (Appdispdsed betvineensd oompetiou phdad the inflow
of the contam nant-recovery 10 auxiliary liquid. 5.
piptr 42) ehd iagenziction panp pathetansflof pideddd) df the maoiveriyrgeeptacle (40) in a
prelimnary operation neans (60) for causing '
refregerang eirran the sedtioousidetod thewcampressoe(3t)ger ant circuit
(10) for a predeterm ned length of tine so that a
two- phase refrigerant mxture of liquid refrigerant
and gas refrigerant flows into the recovery receptacle
(40) ,4- TBhegplrigesationapparaie chclabn Lidigieing 70) f or

causing refrigerant to circulate in the refrigerant

Ci r c AT axiRry Jigu thpEsROYEHOE SpRigmIRANtY ﬁep%ﬁgar%ff e recovery

of the@ﬁéel im nary operation neans (60), gaseous
receptaqle@.nds | ows” into the recovery receptacle (40).

sge6&gp§%%ﬁ%%&gégflé\?r Irf:bq?f:p @%gﬁ@%egéﬂv%hﬁ%e%é@& ?ﬂ?(ﬁég situated at a
pepSlatndd REERT fodl, (Filn “HRIROHER, YEREE SE e (LopPiTREtrecovery

..]4;zati on side heat exchanger (33). 7. The
au%(glfar::f‘gl qugti on apparatus of claim5 wherein the

religm o1 a
0111t e keRREERph ABporéths BFBHfn | TIPS 2 hea
ex ¢ hapgkhinads Jopefdtiod NBedrRf (60§ effoatdaaﬁngp&ﬁﬁg&m #f circulate in the
claim5 wherein the prelimnary operation neans (60)
refrDeRnS clirbeit (1L B Gredierdni@dClen@h &Tsife 6@ Hat ta0twepltise defrigerant

predet erm ned val ue.
mixture of liquid refrigerant and gas refrigerant flows into the recovery receptacle (40),

and
recovery operation means (70) for causing refrigerant to circulate in the
refrigerant circuit (10) so that upon completion of the operation of the preliminary

operation means (60), gaseous refrigerant flows into the recovery receptacle (40).

6. The refrigeration apparatus of claim 5 wherein the preliminary operation
means (60) increases the degree of opening of an expansion valve (32) disposed between

the heat source side heat exchanger (24) and the utilization side heat exchanger (33).

7. The refrigeration apparatus of claim 5 wherein the preliminary operation

means (60) stops a utilization side fan of the utilization side heat exchanger (33).

8. The refrigeration apparatus of claim 5 wherein the preliminary operation

means (60) lowers the frequency of the compressor (21) to below a predetermined value.



