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1 DESCRI PTI ON REFRI GERATI NG APPARATUS Technical Field
5 The present invention relates to a refrigerating
apparatus connected to existing comunication pipes
for perform ng cl eaning operatj on of the conmunicating
pi pes. Background Art Conventionally, a refrigerating
apparatus i s known which includes a refrigerant
circuit that perforns vapESCRIBF¥IEXNSi on refrigeration
cycle by circulating a refrigerant. 10 This
REFRIGERATING APPATRATES s conposed of indoor and
out door units connected wth each other through
comuni cation pi pes. The conmuni cati on pipes are
buried inside a building in many cases. This causes
TdtHdicAlHiéld | n exchangi ng the communi cati on pi pes at
renewal of the refrigerating apparatus, necessitating
i nt r acheCpricunt Ghventioavretasdsr ioge refrigegiting ppppaatusscamsiecigd to existing
t he exi sting conmunication pipes. 15 Meanwhile, a CFC
céreithigeti ainpipas fbr perfbkehiGg cbfaningaparition wi iteconadukiesting pipes.
enployed as a refrigerant filled in a refrigerant
Batkgireuhdwiiti | now, have been abolished because they
causes adverse influence over environnent (destruction
of t Gvezeiehallay erehii@rdtihg dppietus isAafovirhméichearhnies iaf refrigerant
is required to connect a refrigerating apparatus using
ciadhit-fHat heffoirgerapir codlipreddtor rdBgeratidre bytls tey cipaddting a refrigerant.
refrigerant, to the existing conmunication pipes that
Thia vefrigeetingd ApbhanSRE combbsedarfandod rantl eitddoE Gnits connected with each
refrigerant. However, the existing conmunication pipes
othBE ltudagh enttiahicaidie hidesOi Thef conehthigatiat iphgsnmehbwted inside a
oil for the CFC refrigerant or the HCFC refrigerant.
bitdifls irdeny eakes geTkik ahedts diffictloy tegichaiading theodoniheniCHion pipes at
refrigerant, the HCFC refrigerant, and the m neral
re@ktval By theyiftigeraig @ppanuef n@Rssearing Sntesdueaby of anflew refrigerating
the like. Therefore, It is necessary to renove the
appaf@iehsifg thelkisting @0mAdinid¥Eospigsi Nng 25 conmuni cati on
pi pes before test run for a newy introduced :
r ef r iNgednaii Ry a AUl itantland ah IFCEO ReTEgénann which had been employed
refrigerating apparatus capabl e of cleaning such
a£¥ irSiicBGnt ENBAEH A GefrigeranpeRasit tiatdl Meshave dpes ebbl{shed because they
exanpl e, see Patent Docunment 1). In this 2
causes adverse influence over environment (destruction of the ozone layer and the like).

For this reason, it is required to connect a refrigerating apparatus using an HFC refrigerant
or the like, which is a novel refrigerant, to the existing communication pipes that have used
the CFC refrigerant or the HCFC refrigerant. However, the existing communication pipes
include residual mineral oil of refrigerating machine oil for the CFC refrigerant or the
HCFC refrigerant. Acids and ions generated due to degradation of the CFC refrigerant,
the HCFC refrigerant, and the mineral oil may invite corrosion of an expansion valve and
the like. Therefore, it is necessary to remove the mineral oil by cleaning the existing
communication pipes before test run for a newly introduced refrigerating apparatus.

In this connection, a refrigerating apparatus capable of cleaning such existing

communication pipes has been proposed (for example, see Patent Document 1). In this
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refrigerating apparatus, a refrigerant circuit is
conposed in such a fashion that a heat source unit
i ncluding a conpressor and a heat source side heat
exchanger is connected to an g ndoor unit including a
user side heat exchanger through first and second
connection pipes as the existing comuni cation pi pes.
raingt¢rheng apparetussa defrgerdnh eircoims essposedbirf such griashion that a heat
matter catching neans is provided for separating and
sourcoumt imduding ercampo¢ssoraard! a heat abguee widet levas exehanga is connected to
refrigerant. The refrigerating apparatus perforns
arc lirscor nigit inpledingi Dnser rside e lekcgngaethadughnfirsoded aédoad connection
an HFC refrigerant is filled to clean the first and
pipes cindthe oeniginigl compivpiatiyy dipes. r €y ttge swionc side wfathe n@mpressor,
inthe refrigerant circuit, thereby recovering the
foreigarmittedidatchitgy nbens Breogdedfidrt @psratidd aRdtretdvering mineral oil and
Docunent 1: Japanese Patent Application Laid Open
fdreighi patteen il a 200QeRR0432he Deféddstitie apparhtve performs cleaning
I nvention Problens that the Invention is to Sol ve
ofRehtbor Ing cobeligl speemitdi inbod aftsr @ HPerefiy@eamfis filled to clean the first
refrigerating apparatuses, for exanple, 15 nmany of
afidnestodvenriebBorOpipeOBY tHenkefriganaht tiReulativomrthel Rffigerant circuit, thereby
different in height between their installed
reposdringthe miherabeit indthe ds@ignamped.i on extending in a
per pendi cul ar direction is forned in each
comMMpnitehat Docunnp €l :f fpas@RnNBabhtn@ phhicationt Ueidr Opsh t Publidation No.
the indoor unit. For renoving the mneral oil and the
26022 p32mAt t ers which remain in the communication
pi pes on the gas side, it is necessary to push and
Discusuidef thelavédtic | and 20 the foreign matters by
the flow of a gas refrigerant. Especially, it is
Préifleink €klatithe hedhtitRViaksIiSblve m neral oil and the
foreign matters by the gas refrigerant in the
per peadireink as kit conditienets Ag ope tyipe T réfrigeRing apparatuses, for example,
comruni cation pi pe on the gas side. However, the
many ve idno hate thefdut@i ahitngdanp aidabl el difikend @Sifeight babveen their
consi deration of an operation condition during the
inglatiedipogitiop€r dhi wich d-edse! Bipdrii@asaBadihen fd pavpemtieulaf direction is
25 the gas refrigerant in the communication pipe on
forined ghsachi cdenmnidadon pipe o0 coniebtigthe fonelot Gait EhdHedhdoor unit.
oil and the foreign matters in some operation
condiFor olefovirgavhengnihérel milnandlthe ookei g dnithes Holfiieh Gmain in the
matters in the comunication pipes to cause troubles.
cainmunication pipes on the gas side, it is necessary to push and flow the mineral oil and

the foreign matters by the flow of a gas refrigerant. Especially, it is required to push
upward the mineral oil and the foreign matters by the gas refrigerant in the perpendicularly
extending portion of the communication pipe on the gas side.

However, the conventional refrigerating apparatuses take less or no consideration
of an operation condition during the cleaning operation. For this reason, the flow rate of
the gas refrigerant in the communication pipe on the gas side is too low to push and flow

the mineral oil and the foreign matters in some operation conditions, leaving the mineral

oil and the foreign matters in the communication pipes to cause troubles.
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The present invention has been made in view of the
above problens and has its object of obviating
troubles in a refrigerating apparatus that perforns
cl eani ng operation of existifg comunication pipes by
surely reducing a residual anpbunt of mneral oil and
foreign matters in the comruni cati on pipes. 5 Means of
Sol VTrgptebent Phoditienthabroebh emds Gh widg ofRRd 8bdwagroblRehs and has its
present invention provides wll be described. The
object oft otovimdingeamibibs|in @b fipe Soing appara®a fisat @eife@hs ¢@ardng operation of
refrigerating apparatus which includs a heat source
exStinge comhamidatidl IPipsshbg Buledy prduvinges ravidial antRP be $$8kral oil and
(21) and a heat source side heat exchanger (24) and
foralgnahatiess maheeematinication yies. si de heat 10 exchanger
(33) by neans of an existing liquid side conmrunication
Meang of SoRin@ it Bybbléis Sti ng gas side conmuni cation pipe
(70), and which perforns cleaning operation for
r emMobigny ®fivihg efeahs et 1R PhésBst iabéntfoRArpravided Will be described.
refrigerant fromthe existing |iquid side .
comiiei figt iagd sethel ?ﬁi@lerﬁ%ﬂlv‘iﬁ? nf4h$ Uirdst @98 réfri§@rating apparatus
comuni cation pipe (70) by operating the conpressor
whichlihcludSa heattsbarckisidet ciRR Pl BPvEieh Y4 f@vIRANMAh #Bompressor (21) and
operation condition in the cleaning operation is set

a Heasedwes dddmhesdexdHaibar () SMPHasHeH RYnfRteB*R 8SSePide heat
Fr=(dg/di) X (U2/gD) where 'Uis a velocity of a gas

exchehgdrgBBRAMy flead BY ahh&astaly iHBdI88 ThfHnunication pipe (60) and an
communi cation pipe (70), Dis an inner dianeter oP t'he

exig@fy Basiside QEMMMGaitiopNpiBk R0Y, 488, whith deSfofns @t tion f
the gas refrigerant fln%\?vi ﬁg )t(hrough ttge gas S| den% 6’6eralon or

renfROANR R fFi pératiflg RhRRire’ O . for 8n bld IrsfrReARRTdnY R eRisting liquid side
liquid existing in the gas side comruni cation pipe

conirh@hicatidifipipe i(60 PandOihd \ekisah %B@!;ida%ﬁﬁ;ﬁg%ég% pipd (oY ®y operating

second probl emsol ving neans, the gas

the @oAptEEsEaRIPN pipe (70) which is connected to the
heat source side circuit (11) of the refrigerant

appa athbisfifst PrOPBAS 86lvie nfealb,UBA! dfe¥atRfn REANEHN RhPER cleaning
(71) respectively connected to a plurality of user

opetitit@ Meaket2HadLNaNIRr FrowRd At MFPI BEpkd@d B9 WAl Wpression
the plurality of branch pipes (71) are connected, and

Fr=ad)/d)pe (@ gonwhenrd id #0elobit} bea 54 LR IR WA Biloi i
.gdebt ]g:gedgoﬂ a Froude tzr:wn‘o:’ter Ell:rg expgrégssed byéan0 gh the gas side

con@¥inieAonOFipE (70)( BG5S @h inrtér (ML) of I B dhd SoBm¥iB]caGb4 Yipe (70),
of a gas refrigerant 4

dg is a density of the gas refrigerant flowing through the gas side communication pipe (70),

d; is a density of a liquid existing in the gas side communication pipe (70), and g is a

gravitational acceleration.

In the second problem solving means, the gas side communication pipe (70) which
is connected to the heat source side circuit (11) of the refrigerant apparatus is composed of
a plurality of branch pipes (71) respectively connected to a plurality of user side heat
exchangers, and a stem pipe (72) to which the plurality of branch pipes (71) are connected,

and an operation condition in the cleaning operation is set based on a Froude number Fr

expressed by an expression Fr=(dy/d)) X (U%/gD) where U is a velocity of a gas refrigerant
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flow ng through the stem pipe (72) of the gas side
comruni cation pipe (70), Dis an inner dianeter of
the stempipe (72), dg is a density of the gas
refrigerant flowing through the stempipe (72), di is
a density of a liquid existing in the stem pipe (72),
and g is a gravitational acceleration. 5 The third
flewihef throigh the stbinepips ¢T2)iofghagandddiommunicatich pipe (70), D is an inner
refrigerating apparatus which includes: a heat source
disingeer oif e sten( gibe (WY, & i3 5 denatyi ofedie Wab befﬁg@l@ﬁpﬂﬁﬁ@%f through the
(21) and a heat source side heat exchanger (24) an
stevhi gibe i (F2); adiniecd dendity of HSRfuidiedBtilgdh thexehanssy (TB3knd g is a
by nmeans of an existing liquid side comruni cation pipe
graGitationalacBleradinst i Ng gas si de conmuni cation pi pe
(70); and a recovery container (40) which is 10 .
proviTechizd dndstotthOproblede sélvingh@icaR WIS 01 teffigerufing apparatus
the heat source side circuit (11) and which traps
whiehrhgedet arnganBahtdsideiciresie paNavedh fis prvided WAS a compressor (21)
refrigerant, and which performs cleaning operation
anidof heQCENREd Eide HRhS bﬂﬂhﬁéérf‘ﬁciﬁﬁﬁ@ WIBCIPRd cdidected 8o A Bser side heat
refrigerant remaining in the existing |iquid side
exCRARPLRI (83 HONmPAreof BR)exditie! Iui& didd konBRafibsl Sipe 660) and an
comuni cation pipe (70) to the recovery container (40)
exiitin@P 84 kidedcdRuaREBSE STHN (1031)and1d rfebovieRE cbhiatidr (40) which is
probl em sol ving means, an operation condition during
protided baaniddeion YRR G th® Rompre3flr (RASAhE hedt fhAAEde circuit (11) and
number Fr expressed by an expression Fr=(dg/di) X
whith/ @ds WiBE&atihg SnathvR! 0fi depafiteda @8 thelgal d8frdRtant
flow ng through the gas side conmunication pipe (76)
pelolss @Ibahﬂﬁ@%geﬁﬁ!ti@ff%ﬁfec@@c’eﬁn@%ﬁ rating Sn LAY fRthOd refrigerant
pi pe (70), g is a density of the gas refrigerant
reimbPib N eh HHY OHGhe! HGuiBASdeSEARMERIBHGH pilel @0) RhdPehel &liting gas side
20 dl is a density of a liquid existing in the gas
cofirAieni EATHRIHE D) @NtHRIrB& veriOdontAAmd (80) By Gberating the compressor (21).
gravitational acceleration. In the fourthh prdblem
sol vimehe BafiSproblien Qéﬁirﬁ%jﬂﬁaﬁsﬁ)w&ﬁfdnoébxﬂit% §uig the cleaning
which is connected to the heat source side circuit
opefalibnOfis t B 1Hatdd 0@t ant FARIR dlibet SFEOBRAERED Oby @n expression
plurality of branch pipes (71) respectively connected

Fre@A)X Qr'addf whete Wsed valbels, Masgéfr%‘é%@ﬂgﬁﬁr%thﬁ;@hqm gas side
st em pi pe 2) to which the plurality of branch pipes

cofnfdini@dtRNGAPNEMY.E0 is aR NcheR BiaGRE I 'ﬂ%‘lg:é'scﬂi‘&@ ddriBuhiatidiepipe (70),
cl eaning operation is set based on a Froude nunber Fr

d, SXPHEEHOGINe B3 rBH YRS HoRily tisldhdhe gag §i4&éHhukR8E S pipe (70),

Uis a velocity of a gas refrigerant
d; is a density of a liquid existing in the gas side communication pipe (70), and g is a

and which

gravitational acceleration.

In the fourth problem solving means, the gas side communication pipe (70) which
is connected to the heat source side circuit (11) of the refrigerant apparatus is composed of
a plurality of branch pipes (71) respectively connected to a plurality of user side heat
exchangers, and a stem pipe (72) to which the plurality of branch pipes (71) are connected,
and an operation condition in the cleaning operation is set based on a Froude number Fr

expressed by an expression Fr=(dg/di)><(U2/gD) where U is a velocity of a gas refrigerant
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flow ng through the stem pipe (72) of the gas side
comruni cation pipe (70), Dis an inner dianeter of
the stempipe (72), dg is a density of the gas
refrigerant flow ng through tkRe stempipe (72), di is
a density of a liquid existing in the stem pipe (72),
and g is a gravitational acceleration. 5 1n the fifth
flgpwing Ithrougb khe stgm mien@2) bhtheqqs sakei commamichtiongripe (70N 1s an inner
cleaning operation is set so that the Froude nunber
diaimefeanfete sthiarpife (T2)f Heisfd datsity sfabedas tefripetanioflowing through the
fourth problem solving neans, In the sixth problem
stan| pipe7hpahds at denstiperfad ilignid exigtitig om then stele pipec&I2)Ngnd g is a
operation is set so that the Froude nunber is 1.5 or
grhvitay@nal aecélbatibhr st, second, third, or 10 fourth
probl em sol vi ng neans. In the seventh probl em sol vi ng
meandn théfifttlefprogemandlving tnedns, nthe hepeisgtidn somditien Shdthe cleaning
circuit (11) is a mxed refrigerant containing R32 or
opralidnUig akt Eethat giey Brude mubdier fid fadger thew nid, the tfhity decomd, third, or
fourth problem sol ving neans. -Qperation- 15 In the
foluith ptobddid selRGandeqisobl em sol vi ng neans, the heat
source side circuit (11) is connected to the user
si delhaehé seubhsobleMm ESIF)ngt RMMeanghthehepeatici icoaditibg Undthe cleaning
side conmunication pipe (60) and the existing gas
opetdlidnCionsBlgd €alt it FRjude rufher iDUIS 8Qldrfe inahedibingecond, third, or
operation for cleaning the existing liquid side
foGARPUYIEAORthgdhems( 60) and the existing gas side
comruni cation pipe (70), the conpressor (21) of the
heat 1rp therseQerfth Peoblén Golvirsl inedrk] dhel réfrippema fitidd o thal Heatsource side
the refrigerant to flow through the Iiquid side
cileQITUL) i6 atnhiRBd RifgeriGGonfiking R82 @28 nahalsl reRIEHMt fiddhie Fiist, second,
pi pe (70). During the cleaning operation, also, the
thir€f drifeetiapiodnieslRingendink. for the ol d refrigerant
remaining in the existing liquid side comunication
pi pe-@péati@nd the existing gas side conmmunication pipe
(70) is pushed and flown by the refrigerant, thereby
bei ngh flenméeshd §eetnd PRbldng vbWirRi fleans? hed@atmireatideBircuit (11) is
pi pe (60) and the gas side communication pipe (70). In
cohB:tédi tbd 11N thséro Wideh hestobka@nmged (B30 thvapk, thehexkead liquid side
source side circuit (11) is connected to the user
coﬁhﬂl@ﬁ%ﬁiﬁlﬁl € N aal the3Rlistindr @4 Gide dienewhishiicigpibe q20)d During the
si de
cleaning operation for cleaning the existing liquid side communication pipe (60) and the

existing gas side communication pipe (70), the compressor (21} of the heat source side
circuit (11) is operated to allow the refrigerant to flow through the liquid side
communication pipe (60) and the gas side communication pipe (70). During the cleaning
operation, also, the refrigerating machine oil for the old refrigerant remaining in the
existing liquid side communication pipe (60) and the existing gas side communication pipe
(70) is pushed and flown by the refrigerant, thereby being removed from the liquid side
communication pipe (60} and the gas side communication pipe (70).

In the third and fourth problem solving means, the heat source side circuit (11) is

connected to the user side heat exchanger (33) through the existing liquid side
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comuni cation pipe (60) and the existing gas side
comruni cation pipe (70). During the cleaning
operation for cleaning the existing liquid side
conmuni cation pipe (60) and the existing gas side
communi cation pipe (70), the conpressor (21) of the
heat source side circuit (11) is operated to all ow
corhhmnicafion gired0) il the @wistibg @agkide Remmugidatios iptie: F0). During the
comuni cation pipe (60) and the gas side comruni cation
clepiipg op@ftion Bor tlegnih ehe bxiating iquid Bédeatdnpmunidhtien pipp€60) and the
refrigerating machine oil for the old refrigerant
exisNR i Kide icOninMehica®WhSHip&@70)i the corBprdssoe GRTUST that hedb source side
pi pe (60) and the existing gas side conmunication pipe
cir§ufD)(115 ik | opate® fohallbeathes Qufriperapk d® Eloke thiough 1ihet Oiquid side
be separated fromthe gas refrigerant, thereby being
cohBRAkai 68 pipe (5MEarldeBie ¢as ¥de emhaiuniatiod Bipe (10). | Durk the cleaning
first and third probl em sol ving neans, the Froude
OpTRNRET alfY, 10X Mefsfefing nadkih® @f féntheneldt teltigdr@hiC ferdining in the
the gas refrigerant flow ng through the gas side
exiSE@MERiE 3de@BmrMirieatioR Pipd @ORaM M¢iekisting gké fide @Smiftication pipe
liquid in the gas side comrunication pipe (70). In
(709 i BowhtbdBe htdtesolifce Witk ¢1tbtire(115fo BXBERSALS fidm the gas refrigerant,
magni tude rel ationship between the gravity working on
thetdbs HeirfplieBoveied PehdAkobéii@os@mEM@at i on pi pe (70) and
the inertial force of the 15 gas réfrigerant flow ng

t hr gHahe ttha MAASthird qRoBIeMBIN G2 th&dhs PIHREFIOVED nuhBE&SEr expresses a
probl em solving neans set the operation condition in

ratiol a6l ifefibN@r&PE tBé bedrdiiaseshtdowing tHrbesfthe daydae cofmunication
Further, in the second and fourth problem solving

pipdRaMSto 4 BRvERSoTkide onGREMYHACAth® BadiBe cérhuniction pipe (70). In
conposed of the plurality of branch pipes (71) and one

othsf &Btds2theFrbgde fidber Fh@xpletded aihyerndlid® FedtfdhsRipRRewdehlthe gravity
are connected at respective one ends thereof to the

wolllitig 8h itlﬁe\/li?fid S Efe gl @ﬁe%ﬁmﬁﬁ@hﬁﬂ%ﬁ%@dﬂ? 3hd the inertial force of the
respectively, and are connected at the Fespective

gasOfci@fer@fdSower ®ffughaht s SiRMPhREncAiZdn pipee76y.0UlRse problem
nunber Fr in these probl em solving neans expresses a

solVidbi e sentHendetdth doRERRNGH the %1egﬁ§1fgrcqfefdtmr@@&d on the Froude
flowng through the stem pipe (72) ot the gas side

pueBéARNi cation pipe (70) to a gravity working on 25 the
liquid in the stempipe (72). In other words, the

Fr ougethet) MRErthET seRE € aifE Sfoarth MREIbldrH dSoliRaim@AS NIt gas side
between the gravity working on the liquid i'n the stein

cormBBichtidd pRk (7TO0NR @afposéd6f BRNPIUALIGALT Blandh Pﬁae_ﬁ () @Abne stem
the inertial force of the gas refrigerant flow ng'7
pipe (72). The plurality of branch pipes (71) are connected at respective one ends thereof
to the plurality of user side heat exchangers (33), respectively, and are connected at the
respective other ends thereof to the stem pipe (72). The Froude number Fr in these
problem solving means expresses a ratio of an inertial force of the gas refrigerant flowing
through the stem pipe (72) of the gas side communication pipe (70) to a gravity working on
the liquid in the stem pipe (72). In other words, the Froude number Fr expresses a

magnitude relationship between the gravity working on the liquid in the stem pipe (72) of

the gas side communication pipe (70) and the inertial force of the gas refrigerant flowing
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through the stem pipe (72). These probl em sol ving
nmeans set the operation condition in the cleaning
operation based on the Froude nunber Fr. Herein, as
the liquid that can exists ingthe gas side
comuni cation pipe (70), there are the refrigerating
machine oil for the old refrigerant, the new
thioakh itlye stamit pipa 2t h&hese prebleigssiaingngeanacht the opetatibarcondition in
the new refrigerant. The density di of the liquid used
thé tlebmihg operatiog baded dnrthelBeude imberFr. i s preferably a
val ue of the largest density anong the refrigerating
machHeeeinids thelighidahal cinreg{sts ipahapis sitldeomaimication pipe (70), there
refrigerant, and the refrigerating machine oil for
aré Be nefgeeting gBaetihe olln€ort theSoldeiefivgdrantd thd Bew refrigerant, and the
necessarily larger than the density of the m xture of
refriyRrdtiell ngetind oflofoBBEH nee itigdrait. t The dedsityelly bQtealiquid used in
the new 10 refrigerant, and t%e refrigerating machi ne
in@bdudigy tHelBrol@d\ntigbet BE (sapteferstdy ahallud BEtHel ldidest dénhsity among the
the gas side communi cation pipe (70) is flown out by
refrf%@re_ﬁﬁh% hadhin6il ot the W1 kofrigémant, fige hdvl rbfrigembt, @ the refrigerating
sol ving neans, the operation condition in the cleaning
madRiabil @or e S8V reRigehat. e huousevale e nkdestBily larger than the
| arger than 1. As descri bed above, the Froude nunber

dehBit %P RS BAgtude bakhd rdfiganatihg efdchitle diDFeethRf olithefig@sant, the new
refrigerant flow ng 15 through the gas side

ref ¥R £l 1he RePigRfating Mhadhthedoil FdrVthé YieWoreRigt@ar@Nsd Rt the liquid in
I|qU|d.|n the gas side comunication pipe (70).

thAgEPGEE BgthdunieBEer pipb €709 dbivih @t b e dab ecfbiperaat hinély.
condition is set so that the Froude nunber Fr is set

| ar g&f thdamfthl préblem Beliingamehdy, clie Gdpekdton B@Edition in the cleaning
refrigerant flow ng through the gas side conmrunication

opRARN(i{ @}t KLERNMER FRUIEhuinBanFr Ishiarger dvint Y. WAk Kief@ibed above, the
the liquid in the gas side conmunication pipe (70). 20

Frbiidd RembeXFh eRpRBe8na $alovbNen MTRAHE} fdrbe ofRRE bk @Bfrigerant flowing
condition in the cleaning operation is set so that

thidhgh Eﬁ@%&%@sidﬁlémmﬁhaﬂicﬁu Fip® () t argdity Werkalsed tHedhuid in the gas
e

above, Froude nunber Fr expresses a ratio of an

sideRbinnalnidabibh epipé UL JAScor@hplivyamat thd @vhdifion [tRAOUEN operation
the gas side communication pipe (70) to a gravity

conBitioing s&sol thet the Fitbeldd Aurkie FHAS setSlafbRr G RHE ater®@d] force of the
pi pe (70). Accordingly, under the condition that the

gaQ REfrAbIaaNfl8Ri highQRe ks S84 c&ﬁmhﬁﬁ:bt_iérbﬁifp@r(wlﬁ&comes larger than
nunber Fr is 1.5 or larger, the inertial force of the

th@gfavity Sfdrkiagoarthe fif@diin thet Jak aide RotdCurGasdios ipise (70).

7
comuni cation pipe (70) becomes 1.5 tines or %urther
| ar g@f thdaixth hroBled isblindOieans] B8 dpt@atidnddbstiitibn tiRethe cleaning

gas side communi cation pipe 8
operation is set so that the Froude number Fr is 1.5 or larger. As described above, the
Froude number Fr expresses a ratio of an inertial force of the gas refrigerant flowing
through the gas side communication pipe (70) to a gravity working on the liquid in the gas
side communication pipe (70). Accordingly, under the condition that the operation
condition is set so that the Froude number Fr is 1.5 or larger, the inertial force of the gas

refrigerant flowing through the gas side communication pipe {70} becomes 1.5 times or

further larger than the gravity working on the liquid in the gas side communication pipe
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In the seventh probl em sol ving neans, the m xed

refrigerant one of conponents of which is R32 or a

natural refrigerant is filled in the heat source side

circuit (11). As the mxed regrigerant containing

R32, HFC m xed refrigerants such as R410A and R407C

are 5 exenplified. As the natural refrigerant, carbon
(‘thoxi de (CO2), amoni um (NH3), hydrocarbons such as

propane (C3H3), and the like are exenplified. Effects

of t hia thevevehiloproblent fudvipg @seans, thenwdwndd efrigardre one of components of
operation condition in the cleaning operation is set
whicted Ri3P tihe nhtuedl defrigerdneis filed mpde hkatcsdlubag, sidencitduit (11).  As the
first and third problem sol ving neans, 10 the
nopeal felfii geramiasedtdiniag R32, HFE mbedntefi{petaney aichen R4 09eind R407C are
t aki ng account of the Froude nunber Fr expressing the
exahplifi@nship ihet naarl tREigrayn) toyrbsar KloxideofCORE Arhaiohihim (INH3),
in the gas side comunication pipe (70) and the
hidvetirbahs Suehee pedfpahd €CHhY, andftlid ey avtexéhphdiady t hr ough

the gas side comuni cation pipe (70). Also, in the
Esrend thotndedgiohh probl em sol ving neans, the

operation condition in the cleaning operation is set

t aki rg tae geeseht Divehiish, Kh® vperafibn Bofdifion i tHeX PleRSifi PPeration is set
the rel ationship between the gravity working on the
bhde@ondhé Frdude nusibenFRI BelifidM1Nfin tHeefigbsmdsthil@ problem solving means,
comuni cation pipe (70) and the refrigerant flow ng
tHehoguigtion tbedisbe mh pheldahde ofdiation Gs kelf fak§ agdoudNdf the Froude
the refrigerating machine oil for the old refrigerant
nahBer FrOdxpedksing thaflatnBiEp betvdenqle piivRty tigkink @i tHe ShEE in the gas
comuni cation pipe (60) while foreign 20 natters are
sitit @MmminfidatibR§ipd ﬂmb dnd kiasigediali fared of gRI@BrefriBrAgt flbWeng through
total ampunt of the refrigerant oil for the old
theedasi s asthmanitatibe pler @0Yn ARb! BY theVWobedll HRMRIUh Hroblem solving
the liquid side conmunication pipe (60) becones very
mBA®, the dperdtivarcontiftionlih i dedneig bgeatasit is kétaukiAg account of the Froude
through the liquid side conmunication pipe (60) has a
n&RB& Fi exGeavig thel @IgiohsHip detwdrat thefgradiiewdasng on the liquid in the
refrigerant flow ng through the gas side comunication
stPifspd 72) offlE ddigidenpidh@licaoniFc@0phnd He rkfiipeisht flowing through
refrigerant is larger than that of the gas
theetenh gipeame). Accordingly, in the cleaning operation

if the refrigerating machine oil for the old o

r ef r iTger Aat refieridi Gankiothei refti geriinbehachihé 6ll foenké Bld Fefrigerant are
the gas side communication pipe (70) can be flown out,
sdiv@l & eRhrotBer at 16§ iARCthe N kidk Moniréni@tidn pipe (60) while foreign
refrigerant and the foreign matters which remain in
mufi€s are flown with the liquid-phase old refrigerant. Thus, the total amount of the

refrigerant oil for the old refrigerant and the foreign matters which remain in the liquid side
communication pipe (60) becomes very small. Further, the liquid refrigerant flowing
through the liquid side communication pipe (60) has a specific gravity larger than that of
the gas refrigerant flowing through the gas side communication pipe (70) and the inertial
force of the liquid refrigerant is larger than that of the gas refrigerant. Accordingly, in the
cleaning operation, if the refrigerating machine oil for the old refrigerant and the foreign

matters which remain in the gas side communication pipe (70} can be flown out, the
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liquid side comruni cation pipe (60) can be also flown
out. In view of the above, when the operation
condition is set based on the Froude nunber Fr for
the liquid and the gas refriggant in the gas side
comuni cation pipe (70) as 5 in the first and third
probl em sol vi ng neans, the refrigerating machi ne oi

rédfidgerhtives hchinebllifgethanld eftkdrdie ahdtle foreigmiriaaes whitletemain in the
remain in the liquid side comunication pipe (60) and

liflnd sgRScosinaeniCATBIMIpCED) 04h e 4leo {l6Gh ovan be flown out
by the refrigerant surely. Further, when the
oper dhivaéw sl tabote, | whae theb@segsticncdridétidn Buste baswdoeti the Froude
Fr for the liquid and the gas refrigerant in the stem

nibé Krid) theflidui® aftBthe Siadl eoff SEPEHININGAE pAYSidE QEnfdifiaién pipe (70) as
in 10 the second and fourth problem solving neans, the

i eHer figheraall | thid rfehlenesdliing f Béars) eheOtelrigérafingd geichine ¢ihdor the old
the foreign matters which remain in the |liquid side

reGQ TR LRl theNfolpdi e mdAtefl) whitd reRRirgas thel liguid side communication pipe
comuni cation pipe (70) conposed of the stem pipe (72)

(60 dnd e oy AAE BorRinRBRafidhl hipe M0 Pcnf HeOMGWR Blit BY tHe@frigerant surely.
refrigerant surely. Hence, "according to the present

Fifilve@ Mvh e the! diRratRi dhnaltioAd ¥éttbagéd bi éhe Blohil€ AludbémEr for the liquid
15 machine oi'l for the old refrigerant and the foreign

antPihk @a réffighiat ﬁ%ﬂhéfsteﬁg?i%@ MY2IU{GRE b sidPLREHUBRBLBEpipe (70) as in
reduced surely by the cleaning operation, obviating

thel RUAAE and FHGAH peibferh Golvitey nR¥hS 1BOGEridbratilg machine oil for the old
refrigerating machine oil for the old refrigerant and

retﬁhger&ﬂrﬁidgﬂlem%kéigﬁ $natfefs WhRhfrefrfath B ! ®40i& @idél Anmunication pipe
means, the operation condition in the cleaning

(609 QNAthOBad §ide &onSRudifiiont f1fe groauc%ﬂwe@ef tHef stbi® pipe l(vz) and the

[

| arger than 1. Under this condition, the 20 inertia
bxfaﬁgwﬁipeé (11h2a988 floRhlouBBY 8etrefriRWnhgurklyr ough the gas

si de communi cation pipe (70) beconmes larger than the

gr avifehc¥OdckbiiEnOd thé ?résie:ﬁ’tb[hdeﬂtibnﬁ he 888ud iaffunt of the refrigerating
comruni cation pipe (70), so that the refrigerating

miABEAE B8 ot khef §1d LRRrePId ah@fid BREiRAMARE InhBe feRTs@hf Rommunication
matters can be pushed upward by the gas refrigerant

piP¥EParfhe RIBEIIPRPE By ltRd J:l_}!arﬁfi% Sgé%' fiéh, RBVatind tr8liblef€aused due to the
gas side comruni cation pipe (70). Thus, with this

el CaN ROt P aliB@RBchihd 6i] T@Sthe BRI reBdxePdR URd 1 foldién matters.
refrigerating machine oil for the old refrigerant and

the fipr @k offiNesoBletn isBlvitd1@ndXs,S tieNBp&RHIER RbAditibANin the cleaning
pi pes can be further reduced. In the sixth problem

ofRht¥dnNE KB N that tREFARAE ahin®Br FONRUhideP fhan .t 8nder 2R icdAdition, the
10 operation is set so that the Fronde nunber Fr is
inkrthl Pérck AF YR gas\RHBIerd it ws RN Birbh@thetdas side communication pipe (70)
becomes larger than the gravity working on the liquid in the gas side communication pipe
(70), so that the refrigerating machine oil for the old refrigerant and the foreign matters can
be pushed upward by the gas refrigerant even at a perpendicularly extending portion of the
gas side communication pipe (7¢). Thus, with this problem solving means, the residual
amount of the refrigerating machine oil for the old refrigerant and the foreign matters in

the existing communication pipes can be further reduced.

In the sixth problem solving means, the operation condition in the cleaning
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inertial force of the gas refrigerant flow ng through
the gas side conmmuni cation pipe (70) becones 1.5
times or further larger than the gravity working on
the liquid in the gas side gpnmunication pipe (70),
so that the force of the gas refrigerant for pushing
upward the 5 refrigerating nmachine oil for the old
operagibniig eetasot thanthetFreudeonenber Fraistles sr largere adbsler then catdition, the
t he perpendicul arly extending portion of the gas side
inertialnfoucy 6Bthie @as pefpigertanOfl owiipuhroughithd ghdside pombluaiation pipe (70)
sol vi ng neans, the residual anount of the
bectraty 1 Getmes ogfurhehiangerahin fhergratinewolldng efirthe Eqeidtin ahel gas side
the foreign matters in the existing conmmunication
conmphifiSativanpipe (70)¢e sblged tifoeces uf teygas kefrifetamht for pushing upward the
Description of the Drawings FIG 1 is a diagram
refrivegutingOnachief 6il der dvtold iréfeigetanDindtheafiobei g Mthittetsoinereases even at
according to Enbodinent 1. FIG 2 is a graph
the ipBfPefidichiagyt digerdal @ podivaipthbelavadte Esmindaicatiod @ipeR(70). Thus,
and a residual anmount ratio. 15 FIG 3 is a diagram
withs iV Adlén s6Mvingdleany, 1 fesidual @hodn oflithe fBHgrbiimNSiachine oil for
according to Enmbednent 2. Expl anation of Reference
the Duimesfeibsradd ah@ dlie Stz emsitdde if ithe dkistif® CbAPRMiQitiba Wipds can be
21 conpressor 20 24 heat source side heat exchanger
rediceinfl@ekufBat exchanger) 33 user side heat exchanger
(i ndoor heat exchanger) 40 recovery contai ner 60
Bri&ﬂ]ﬂé&kﬂiﬁioﬁ%f&ﬁmmﬁ%ﬁsi on pipe 70 gas side
conmmuni cati on pi pe 5 71 branch pipe 72 stem pi pe

Best1GoORS cﬂi@%raﬁﬂﬁo)ﬂiﬂ@ a @eftightagt ¢iroueidf @neid donbitoner according to
Enbodi ments of the present 1nvention will be described

Embdtishehai.] with

FIG. 2 is a graph indicating the relationship between Froude number Fr and a
residual amount ratio.

FIG. 3 is a diagram showing a refrigerant circuit of an air conditioner according to

Embedment 2.

Explanation of Reference Numerals

11 heat source side circuit (outdoor circuit)

21 COmMPpressor

24 heat source side heat exchanger (outdoor heat exchanger)
33 user side heat exchanger (indoor heat exchanger)

40 recovery container

60 liquid side communication pipe

70 gas side communication pipe

71 branch pipe
72 stem pipe

Best modes for Carrying out the Invention
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reference to the drawi ngs. <Enbodi nent 1> As shown in

FIG 1, an air conditioner of the present enbodi nent

i ncludes one 5 outdoor unit (20) and one indoor unit

(30). The outdoor unit (20) and the indoor unit (30)

are constituted for an HFC refrigerant. The out door

unit (20) conposes a refrigerating apparatus
accorthenErhwdidnentpr s et praseeninventionr tvallobt dizscribedi in detail with
(20) and the indoor unit (30) are connected with each
reftleace foythe deswiagof an existing liquid side

comruni cati on pipe (60) and an existing gas side 10
commuEmbbddiaenplpe (70) which had been respectively

connected to an outdoor unit and an indoor unit for a

CFC r&$ sheen anFIGr 1 a8n bizRontgfohegef et proseint lenriboditent includes one
the air conditioner of the present invention, a

ouglobt gt AW afid ba&HndobA@it (39).f oTheutByoragit (@0} dmibthaindoor unit (30)
outdoor «circuit (11) of the outdoor unit (20) and an
atenclaRittd €otidn HER) re@igdriiR. | THOOUtdGBE tinit I) Eympd¥eaBTefrigerating
of the existing |iquid side comunication pipe (60)
ap{diatbhﬁcdb&ﬂiﬁg ik the Pacsehit iElGentibh. conmuni cation pi pe (70).

The outdoor circuit (11) of the outdoor unit (20)

CONMPOEIRS oddBérainis @) GAd Thélgndot LAII(30) 4r8 doRfedddt! d@fireach other by
circuit (11), a conpressor (21), an oil separator

medny of darf @uistiM@iquidisidehcohygicadsn ,pi%en%(ﬁnmmﬂaﬂo@ﬁsting gas side
e

heat exchanger (24) that serves as a heat source side

ch@ffunicakeh 70 PwBicE B0 B &L ebsPictivER dodfécéd tolirdui@oor unit and an
which is f?lqlﬁgd )\?\A‘th h an HFC re??ei ggl?ant. 20 The

infdobelogit ford CFC 28 igkSnP6:10Mi HER Cakfifpeyrit Gn@nthent d@ahe hidRonditioner
(24a). Referring to the HFC refrigerant filled in the

of WA pRkser®tl inGettion( hloefrideddrit Qdieuit! @DY hQ E6raRlShyE @Bnf8ting an outdoor
listed such as R32, Rl34a, R404A, R407C, R4I0A, R507A

citculi KEY of B¢ bindebimikit og R3d anddir2drcudt (T2X6f the indoor unit (30) by
refrigerant of R32, 25, and R134a, and a mi xed

me@hd lof Qh@ Hkistiap tidjuid RleREZnASnRaiB HifO (G NGI theadsting gas side
the like. Not only the HFC 25 refrigerant but also a

cOinhRatibe pipeqegant of non-fluorine type may be filled
in the outdoor <circuit (11). As the natura

ref rioRr aidoorCeenitC(IThibf MERDutdde, uniin (2 o) Bmpose & aRabSource side
listed. In the outdoor circuit (11), the discharge

citb e gh thdSudeBPER&HO(110,2d torhpresan VEEI’?, afl oli2sepratorf(22Bta four-way

port of the four-way swtch valve (23) via the oi
SWRERTAYO(23) 2k andiS @R hdatRREbanger (24) that serves as a heat source side heat
exchanger are connected by refrigerant piping, which is filled with an HFC refrigerant.
The outdoor unit (20) is provided also with an outdoor fan (24a).

Referring to the HFC refrigerant filled in the outdoor circuit (11), various
refrigerants can be listed such as R32, R134a, R404A, R407C, R410A, R507A, a mixed
refrigerant of R32 and R125, a mixed refrigerant of R32, R125, and R134a, and a mixed
refrigerant containing R32 as a main component, and the like. Not only the HFC
refrigerant but also a natural refrigerant of non-fluorine type may be filled in the outdoor

circuit (11).  As the natural refrigerant, CO,, C,H,,, NH3, H;O, and the like can be listed.

In the outdoor circuit (11), the discharge side of the compressor (21) is connected
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of the four-way switch valve (23) is connected to one

end of the outdoor heat exchanger (24). Athird port

of the four-way switch valve (23) is connected to the

suction side of the conpressgr (21) via a recovery

contai ner (40) described later. A fourth port of the 5
four-way switch valve (23) is connected to a gas side
tch disstpgrivat] the fg@Ayay Twaclovilee (23)diiofhe dihseperaiard@? ). hestsecond port
exchanger (24) is connected to a liquid side closing

of dlevibu(-26)y swhitchugivea(23) autaoertedxtpansicod of dhes eutd@sr) heat exchanger
The conpressor (21) is a hernetic scroll conpressor.

(M)soA third poargitks far-wadlgwitchvable (BB )is cpneeadrte tibostetion side of the
type. In detail, the conpressor (21) is so conposed
chipiessorg@d) vid o edcovegr estitainempiiy sdssdribedl fat@onpy dswtlomport of the
mechani sm (21b) is once flown in a casing (21la) and
fedreray switdhowiveo(2B) fsrcamhédied wasgasGideXlaging Reive (279r aThegther end of
machine oil for the HFC refrigerant is trapped at the
tHeoduitdaor dleat di@harger (2K (i2 tonnecBdnd hdRjuidsidecloshigoalhay26) through an
Ester oil, ester oil, and the |like are used as the

otibot @@uatibngalva¢ine oi | . The conpressor (21) is set
variable in capacity. Electric power is supplied to a

15 norle cdnZdresdsop (2 1)He adefmess sabll (c8hprdsberougils@nhe compressor (21)
inverter (not shown). Wen the output frequency of

id @Ehi’gn\(ﬁzés%@rre dome hprgeth déhR, thetcahippessye{215iid Yo edmpded that a gas
not or (21c) changes to change the capacity of the
refEpRBRSERMprésked in ARSnpedskiod ehehbnismr @Ub} is(chdg flo$nsia a casing (21a)
conposed that exchange between cooling node operation

aid Ghdre it flo@n radefrepethatdagingi @1ppr TRufiBe atiyg svdchidlei 6if for the HFC
the four-way switch valve 20 (23). Specifically, when
refrigéraht€is itGppod &icthe boftomaofIhatSingh@llal. heSynithesize® ofltsualnds Ester oil,
the second port of the four-way switch valve (23)
cQONaIl AhE Heelilg drb ueards e hefighbtih@ndabigint bilr d port  and

the fourth port communicate with each other (the state
ShowTHeNcdi@breskol (BB)Sisiset FArablelin capabiy. OUEdO@ic goedk is supplied to a
exchanger (24) functions as a condenser while the
miofsto@ chefitheexshpagnt (213G ofghngl ivefe&od Bhewap OrWhe the output
in the refrigerant circuit (10), whereby the
fieglidncg@fand invertébiCiHamgedttae rotatiéh eclooidy iohthe@deor (21¢) changes to
operation. To the contrary, when the state is swi tched
chahga thestaphéity 6fthe bb@ptdsk@t(2pprt and the fourth port of

the four-way switch valve (23) comrunicate wth each

ot herThehielgpdrite SREANAOPHI do edifipdsbe thdliek6hda@e thetween cooling mode
communi cate with each other (the 13 state shown in
opdratfi@and @Sing MddeGpetation ihpertiin@da oy sheRhingtd fotgevay switch valve
(24) functions as an

(23). Specifically, when a state is switched to a state that the first port and the second

port of the four-way switch valve (23) communicate with each other while the third port
and the fourth port communicate with each other (the state shown 1n solid lines in FIG. 1),
the outdoor heat exchanger (24) functions as a condenser while the indoor heat exchanger
(33) functions as an evaporator in the refrigerant circuit (10), whereby the refrigerant is
circulated in the cooling mode operation. To the contrary, when the state is switched to a
state that the first port and the fourth port of the four-way switch valve (23) communicate

with each other while the second port and the third port communicate with each other (the
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evaporator while the indoor heat exchanger (33)
functions as a condenser in the refrigerant circuit
(10), whereby the refrigerant is circulated in the
heati ng node operation. The pptdoor circuit (11) is
provided with the recovery contai ner (40) that
recovers 5 foreign matters such as mneral oil of the

state ahowngean dfrolgy heshinndGill), theroutdwr dedt exthangrer(@m) functions as an
remaining in the existing liquid side conmunication

evaporar (vdl)e thadndooeheatiesthangegd3) AinddonCamonidender dmthe refrigerant
pi pe (70). The recovery container (40) is hernetic and

circut (TON ndefebs thorefrigdrimvis tibcudatpdin the heaird odd operatitn.
pipe (42). The flowin pipe (41) is connected to the
t hi THe optiobr ofrcuih@ 1f Giprowiigd SMitH BB rethve® dohtdiner (B8) that recovers
flow out pipe (42) i1s connected to the suction 10

foresgrd maatkrst sueh o mpiheab 611 of 2He) refrif@atingOmtatiing ofl€fof k) old Sefrigerant
arranged at an outlet end thereof at the bottomin the

rema RGN & YheCOtistigBguid 4e Ss@Snicoti@Ppipet @READ tHiCexisting gas side
bott om of the recovery container (40). The flowin

conﬂhmﬁcz(tﬂ)h)piﬁé (T0OV THe gedtivedy cdntdikei(40) ¥ HerBetiddad is@dnnected to a
the other hand, the flowout pipe (42) is arranged at

flovein pipe€l1)end 4 fleweat pips (11)e TRP ElowP ipé (M1 RecdrBe@¥€ td/the third
15 container (40) so as to open toward the bottom of

port dTethé EAMedyYsveitdhl il ee23§.4 O he fTde-ouf b tis BbriRcled 29 the suction
is providedymﬁth a flow out valve (%%?ﬁﬂ%ach of the

sidd dfake compkse (8HL) and the flow out valve (52)
conposes a switch valve. The outdoor circuit (11) is
pr oVheglbwir Bipe (@Ypas arriide@ 4t54) olitlst AMRBESbNEt tHebottom in the
recovery container (40). The bypass pipe (54) is

rec@ANEEHteReAT400NR ANE dearneRbrdekVRedm P tHehRche@Pebitainer (40).
valve (51) and the third port of the four-way swtch

ThevAbWan (pige (ANdid proviRACGHIEd AbwliRev Pl es1)endnt her&Bér hand, the
bet ween the flow out valve (52) and the suction side

flovebut pipe @YY 85&ied (4 Jah. inlfi@nBtR&®ss B BR (St pakt in the recovery
provided wth a bypass valve (53) serving as a swtch

contairley 40 _@otdﬁetoobﬂ;en_sﬁﬁair@ttﬁé bo#éh, oP iR ARAvEl @htfhdr (40). The
return pipe (22a) is connected. The 25 other end of

flow-bet Sibk (4518 pfoviddiewitk 3 dow-sutCRMEGRRD BahvwWIeRe f166-in valve (51)
fl owout valve (52) and the suction side of the

and CNEWSHOKalvd 132)@dnipekdsheswitlpwasics eam si de than a part
where the bypass pipe (54) is connected. The

Sy NThesudr Rirtcuidi(SDhA! gedided Gl AehypasPpipeSel) falbyphdsing the
together with the gas refrigerant is separated from
recdvBfy @@Bainef (4091 Thd bPyask PepeOfsH) $LORNRERA at one end thereof between
the flow-in valve (51) and the third port of the four-way switch valve (23) and is connected
at the other end thereof between the flow-out valve (52) and the suction side of the
compressor (21). The bypass pipe (54) is provided with a bypass valve (53) serving as a
switch valve.
To the oil separator (22), one end of an oil return pipe (22a) is connected. The
other end of the oil return pipe (22a) is connected between the flow-out valve (52) and the

suction side of the compressor (21) on further downstream side than a part where the

bypass pipe (54) is connected. The synthesized oil discharged from the compressor (21)
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(22), and then, is returned to the suction side of the
conpressor (21) through the oil return pipe (22a). In
the indoor circuit (12) of the indoor unit (30), an
i ndoor expansion valve (32) & and an indoor heat
exchanger (33) serving as a user side heat exchanger
are connected with each other in series. The indoor
together wWiB0Jhei gaspebigetand isbeporamd frosnthe rgds oefrigaran{ BB ahe oil separator
The liquid side communi cation pipe (60) is connected
(22t amhthesnis retvenesiob thosudtien sidet afabe compregsdr (R1Mthrough the oil return
through a liquid side closing valve (26). The ot her
pipen(@2ef. the liquid side comunication pipe (60) is
connected to the indoor circuit (12) of the indoor
uni tIn( @@)inddbrinjreni#{h3) of tha ihdepriwhits(30¢ avmdect expaadidh valve (32)
Further, the gas side conmunication pipe (70) is
and an fretrioe deatexcimmgen(@3) bavimgfas aaistihddohdad epchangercare tonnected with
(11) through a gas side closing valve (27). The other
eagnothef intserdegasilsi iddorammiBociaprovidqai 4deo with)aniisdoor fan (33a).
connected to the indoor <circuit (12) of the indoor
uni t ThSO{uidyside acanmhicatigapifs (68) doroendctd 4t3ehe dml theeeof to the
air conditioner of the present enbodi nent, the
outtlapacirtyit (1) theuglo apigaibside clbSing2hlvd (26).neTid ether agl of the liquid
operation is set based on Froude nunber Fr expressed
side\cotrneurfi cdtionvdiprg(60 igromasdtedio the indodgkiteyit 20 0RigEhdoor unit (30)
(Expression 1) In the above expression, the Froude
by medne rof Arliquid siddicormRta@BES S Muihibe the gxqdids sdmphudication pipe (70)
ratio of an inertial force of the gas refrigerant
is ¢drmectad at bioeghthefeef gathesiudior 20cwio My nhroagh agapside closing valve
(70) to a gravity working on a liquid in the gas side
(2DonMhaiotiedriend qfithe ghs/ffle chmmunécaeivp PSS (70 is thringctdd to the indoor
velocity of the gas refrigerant flow ng thought the
cirgds (129 iofl hecindvorningta B0 oy e df40asatdd dohisecisr (B4) S
[Ms]. Dis an inner dianmeter of the gas side
conmimnthe afii asnditiguer oF the prasknt tenbodirhentSthendapadiy ofStha compressor
density of the gas refrigerant flow ng through the
(248 tis cleardogroperatiat isgst ispeoh Fejudamimibes Frietdredssd by the following
[kg/nmB]. dl1 is a density of the 25 liquid existing in
exprlessigas si de communi cation pipe (70) and its unit is
[kg/nmB]. g is a gravitational acceleration and its
uni tFri=gdfdyy s 2y /gbyri ng t heBxbessiong) oper ation, m neral
oil (the refrigerating machine oil for the ol d 15
r ef ringeéreanbdve tekprension,r gier FgaidantymbdieFs)int helinzedotleds number
(the refrigerating machine oil for the
expressing a ratio of an inertial force of the gas refrigerant flowing through the gas side

communication pipe (70) to a gravity working on a liquid in the gas side communication
pipe (70). In the expression, U is a velocity of the gas refrigerant flowing thought the gas
side communication pipe (70} and 1ts unit is [m/s]. D is an inner diameter of the gas side
communication pipe (70) and its unit is [m]. d, is a density of the gas refrigerant flowing
through the gas side communication pipe (70) and its unit is [kg/m®). d is a density of the
liquid existing in the gas side communication pipe (70) and its unit is [kg/m3]. gisa

gravitational aceeleration and its unit is [m/s?].

During the cleaning operation, mineral o0il (the refrigerating machine oil for the old
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new refrigerant), and solid-state or liquid-state

foreign matters exist in the gas side conmunication

pipe (70) in a mxed state. The solid-state or

liquid-state foreign matters j5 nclude detrital powder

generated due to sliding of the conpressor (21),

various kinds of 5 acids and ions generated due to
refti@graatiatheomevo teftiperam, nier syntlodsizedrdl @theradtigerating machine oil for the

refrigerant, and noisture that has been penetrated in
netvhesffig@iang, andesotidstare erofiquithatand ferefdn aialterst besin@wthe gas side

refrigerant, the synthesized oil, and the various
cokini@scadionfpdpee{ 79 inatnieed statee  Ahsholid-amet of liqid-staye fdreign matters

gas refrigerant during the cleaning operation.
indMdr @étrital ipowider géderatedildtie ar slidipgos$ithd eorhpresset (2Bt eardnd kinds of

nmeasure each rate of the 10 conponents of the m xture
acidsiagll iithg gohetar’] gRstoSdegeadansmoniteahinersl pilpad(tROpld refrigerant, and

Further, each rate of the conponents of the m xture
molstitSthatTBiERden tpenépdted in thergipige! NThe kRNt gf the mineral oil, the new

operation. Under the circunstances, it is desirable to
refdiperahh &ht dyHBsdizadadillearidnie w@idud Rinde Sifi fobdi @t nasteishdre pushed and

density d] of the liquid existing in the gas side
floS@niitithie @ak k¥ p@afedurifi@)the Spgtih bpahlion. the 1iquid that

can exist in the gas side communication pipe (70) are

15 timerdineitak @fflcultt fieinRIssibRS fo g@ingdé andndedsti® each rate of the

synthesized oil. In viewthat the amount of the

coffpbféMs offahd @ligtusdleXistsz dethd fAl sid® vBRmunicatioh phse (70). Further,
| arge, the largest density value anong the m neral

caéll tate bheheNRMpoRtlits GE g inixtBfROvat 8 nfonind €5 battnpdbringthe cleaning
desirably used as a value of the density dj of the

opbfabibhd UnEE 1ho diRRtiietiedsnat ishisirilede use! fielargdst vAIQE that can be
exanple, when R41 OA is used as the new refrigerant,

esti@ted @B Sid dendity R thAiduid @xistifiglintkhs ad fdé Sorh@nicatige sipe (70).
20 of the three. Accordingly, 1t is desirable to use
t he gpasidaflyothetlfid tibicsh skist @ tR4 LAAside cottunvalive pibe (70) are
the density d, of the liquid in this case. In the

the h@drhngil, aRe havi reftiget i, didomdQynuehindd &il. Mayvib® th&tthe amount of
based on openi ngs of the outdoor expansion valve (32)

thé@fdeilh endtiRekOQich &% ReftAIpbwRl ¥endt 28 largb) B8 1256t demditydethe among
inthe refrigerant circuit (10) or flow rates of the

thOHiERAN oif, aRe (&4 RfrigBehnt, hed thdlgathdsad cd3a ledabiield as a value of
are provided in the refrigerant circuit (10). Wen the

th@B&RItNUS oOihe Uidaidevsea M irddduviak MeSFod8e nd@dberir. t Fer Exaiiple, when
rates of the fans (24a, 33a) are determ ned, a

R41GMAr isGRE@AS theChdvE tefAféram, fidt denkify bHRAI@A lih @&iqal state is the Jargest
circuit (10) is determned to determ ne the velocity

of Phe tHi€e. 10A@REAINENT itdS dagifabld PWideaht AeMighoftihe ligarl-satdR410A as
communi cation pipe (70).

the value of the density d; of the liquid in this case.

In the cleaning operation, the Froude number Fr may be set based on openings of
the outdoor expansion valve (32) and the indoor expansion valve (25) which are provided
in the refrigerant circuit (10) or flow rates of the outdoor fan (24a) and the indoor fan (33a)
which are provided in the refrigerant circuit (10). When the openings of the expansion
valves (25, 32) or the flow rates of the fans (24a, 33a) are determined, a refrigerant

circulation rate in the refrigerant circuit (10) is determined to determine the velocity of the
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- Method for Replacing Indoor and Qutdoor Units In

renewal of an air conditioner using the CFC

refrigerant or the HCFC refrigerant as the old

refrigerant, the existing |iqygd side conmunication

pi pe (60) and the existing gas 5 side comunication

pi pe (70) are used as they are and the existing
gasiiediogerantfldwiag chrbtigh hicigas kidg comednamication pipgr(@0).epl aced

to the new outdoor unit (20) and the new i ndoor unit

(30) - Metholdlfer Rielacieg Indper amd OaglobhEnitew refri gerant.
Specifically, the CFC refrigerant or the HCFC

r ef r i ereaiali f ahe@oudRDnEr ying the CIFC reféigadint orothe HCFC refrigerant
first. Then, the existing outdoor unit and the

a€¥ieSd1H REfrigbRAan thelddidtideQiquid SidEbEmmiRidatibh pf@r (80} aral the existing gas
the HCFC refrigerant are renoved fromthe existing
sldeCbinEin Shieai HOPIY (T@adre QBed b theyy 603 aBddhé Beisting Suidogr unit and the
gas side comuni cation pipe (70). Subsequently, the

eRi¢tif® HdodP uhit arlepRbel toe nBEaRItddsRubit (30) arfdothe hbe itlidor unit (30)
refrigerant are connected to the existing liquid side

fSHORB TR fifili St aiti iR ehd RO reffiglerhite gas si de

comuni cation pipe (70) by neans of the connectors

(31, %@éciﬁ/ﬂall , thBICR(Y Rifti ke intQWr th HCFLDrefti @5hiitds Yetbv&®d from the air
(26, ) to tormthe aforenentioned refrigerant

cBhdifibhdr f{rd0) THVEXthe ekREES obtdBo@itarid 188 ekfdtihg iktRor unit for the CFC
liquid side closing valve (26) and the gas side

réihigeiafe yalihe HEEC aefigl@sete ro@oldlo@omUihd x3éng liquid side
the liquid side conmunication pipe (60), and the gas

OIS QIEHNIpGRL | (@0) PaRE the Okxigfify VAKUWES édnmen®Ygon pipe (70).
air, noisture, and the like in the refrigerant

Subsceubhily, XRe 0GeBPLnit 20)04Hd0®BE indibir turk 23D fdher, HF O gefrigerant are
liquid side 20 closing valve (26) and the gas side

cBhRtddd ty Ah¥ e efidifly AR RENE CondchitARnHpipe §60) gadaie gas side
is added and filled in the refrigerant circuit (10).

cofen@idafign QR 10)08Y fltens beay behrePRFAT31QB40fwiki entervention of the
af orenmenti oned air conditioner will be described

MRt vald (26,20 kM fbrRRBE afor&@Rertonbe FfakemRat diffuit(@OPViI Ng
foreign matters such as mneral 25 oil remaining in

the exbst uhder! thélebsifibsl ehat @E@H@hi@%ﬁd@ﬂoﬂh?&rﬂv@c{hﬁﬁwﬁfd the gas side
the existing gas side conmunication pipe (70), and is

REIHOF AR 2T VBR8] the afdoBF uhin&¥0d] thaliyeid wde ddemifidain pipe (60),
cunitgoi30) agﬁﬁhe outdgor unP# 20) fop the HFC pipe (60)

ah@ilid g 4l corhhufichB6n bipet(@h) Akivabughed hereniHl@adir, Widitture, and the
(30) and the outdoor unit (20) for the HFC

like in the refrigerant circuit (10) except the outdoor unit (20). Then, the liquid side
closing valve (26) and the gas side closing valve (27) are opened, and the HFC refrigerant
is added and filled in the refrigerant circuit (10).

-Cleaning Operation-

The cleaning operation of the aforementioned air conditioner will be described
next. The cleaning operation is performed for removing foreign matters such as mineral
oil remaining in the existing liquid side communication pipe (60) and the existing gas side

communication pipe (70), and is performed immediately after installation of the indoor

unit (30) an the outdoor unit (20) for the HFC refrigerant.
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refrigerant, the conpressor (21) is started operating
and the four-way swtch valve (23) is switched to the
state indicated by the solid lines in FIG 1. Further,
the flowin valve (51) and j7he flow out valve (52)
are opened while the bypass valve (53) is closed.
Wherein, 5 during the cleaning operation, each opening
of Alter mstailation X pha sidoor walt\(B0) 25 tlenduttdbe unin @ rfor the HFC
expansi on valve (32) is adjusted appropriately. Wen
refrighent ahpceapessor 12)) isstavedropeeting tahe tieofut easetvighsvalve (23) is
refrigerant is discharged fromthe conpressor (21).
switthel fofths stdtesintietge byghssolflidegén BIG. 1.1 dWathen thd'Bow-in valve (51)
four-way switch valve (23) via the oil separator (22).
and Theflgasout ehhvegSepate @fched whils shaBypgds Valvess) ishfosed. Wherein,
four-way switch valve (23) flows 1nto the outdoor heat
durigy chacigaiing 2f¢ration beach pahingFhBo gadovt tXpaasibd 0AIvea(25) and the
t hereby bei ng condense. Then, the condensed |iquid
indoioe Expa@eionVal eSS e aldjusRd@plopgaelit door expansi on val ve
(25) and flows into the 1 quid side conmunicating
Pi pehefOfhet Ro@pPeRsdrN€21)i @i dpefaitele Qieosbﬁigre\sﬁédv @af 2Rfrigerant is
In the liquid side communi cati on pipe (60), the

discharged @onOite edmprassor Qﬁfj)i. gamhetthid distRarf&E BhRf@bdrafkiOflows to the

the old refrigerant and the foreign matters remain.
fourfogy Bwvitel @hlvei(R3pmd tht ba sfe?ﬁl_ﬁtcﬂr(ZﬂPt U BeSgaalBfrilesHR After passing
and flown by the liquid refrigerant flowmng in the

throbigifithedfost-day s@ﬁféﬁu\fhﬂ\@(tm? floRis Afto( Be)outddde Meatt ég@hanger (24) to be

m xture of the liquid refrigerant and a |i qui

heat@sohdiged Ngith batddon afrakhepéty Bﬂﬂ%tobﬁdérﬁé.ei PRerTBhé @bBdensed liquid
flows into the indoor heat exchanger (33) through the

refripEYdMOpaseosPBARIZBNhY dlidBof &dansibA viRe [@FHART i6R&into the liquid side
exchanger (33), the liquid 20 refrigerant is

comfR@lcatiig b%ﬁ@{&@) wddghitmlm?lﬁd 8ide cldilevaveapes.ated. The

evapor at e refrigerant ows into the gas side

COMALthE QRfuid Bidei REnrhdilattRIETHE qE0Mthé) nhieral bAUfthe refrigerating
containing the mneral oil and the foreign matters. In

machihe ofiafor shel 6ldcRMgthRaindoRe Forefyn( hditers rbi@aifl NGha|mi@ktal oil and
of the refrigerating machine oil for the old

the foRfig gt arepeshed @nd 06wh G theli§&ia Sef@eRInDflowiHY in the licéuid side
mneral oil and 25 the foreign matters are pushed an

comfrhnivatiby pipe (s rEieni 98¢ Mikno ot DR lighit hreihgerhhtObhd a liquid
containing the mneral oil and the foreign matters

contdihtignhé friaferbingl] hddithe dorei ghemat€RETHWE édb iR inBbdeheabchanger (33)
Then, the m xture of the gas refrigerant and the

throughdthie GndébrCexphadin REIVENS2)N NArtAE ikidor dest é)&ﬁalﬁ%&‘ g3 the liquid
matters passes through the gas side closing valve

refrigerant is heat-exchanged with indoor air to be evaporated. The evaporated
refrigerant flows into the gas side communication pipe (70) together with the liquid
containing the mineral oil and the foreign matters.

In the gas side communication pipe (70), the mineral oil of the refrigerating
machine oil for the old refrigerant and the foreign matters remain. The mineral oil and
the foreign matters are pushed and flown by the gas refrigerant together with the liquid

contaming the mineral oil and the foreign matters flown from the liquid side

communication pipe (60). Then, the mixture of the gas refrigerant and the liquid
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(27) and the four-way switch valve (23) to flowinto

the recovery container (40) through the flowin pipe

(41). The mixture of the gas refrigerant and the

l'iquid containing the mneral @l and the 5 foreign

matters which has flown in the recovery container (40)

is discharged toward the bottom of the recovery

contatrng ére rhe)al oilaad theforel g orattaispassgys threugh thergal solelclosing valve
and the foreign matters out of the mxture is trapped

(27) drkkethedbtiowapiswitok vabedq2ay 1o fiowtiaionthe ré¢ct@pry coit@Enea@0) through
refrigerant flows out fromthe recovery container (40)
thofloWweinpépe (4gerant circuit (10) through the flow out

pi pe (42), and then, flows into the conpressor (21)

f r om Thenfixtotd ofithe 2As ifdgerart dndehe hayid esaainigg fHe. mikerrl oil and the
af orenenti oned cl eani ng operation for a predeterm ne

foleiin pattEi@dvkishidas flokv inl the uechbvepnt@itainarg(40hés disokargéd toward the
oil and the foreign matters and remaining in the

wRitbst bNthe kdcaviérs Sintingro@lini Tled liqnidptqikainieg) thandidebs oil and the
exi sting gas side communication pipe (70) to be

fbﬁe%f/mm&s iot ef teemixeaeMe iipsandtahaBottdrd @ theogebhay container (40).
with the gas refrigerant flowing in 15 the refrigerant

Thelgab rdfrigdiant fléWe betiyorh EReNeEEMEr Bentineeda) toihk refkigbhat circuit (10)
refrigerating machine oil for the old refrigerant and

thidagh Seiign-dmipir @25, ramthéig flowglintd the dempasEsdini2d atfioanthe suction
pi pe (60) and the gas side comunication pipe (70).

shfet @rthd bsprlesR(TIY. operation, the flowin valve (51)

and the flow out valve (51) are closed and the bypass

val veThé alorérgetionse dleahti@r @rtdtioh, fof Berédetstmine timke@riod causes the
(51) and the 20 flowout valve (52) are closed all

liqoR] tbmteiniy e miverdlygibesd Bd Y&relgh3hatiers Qpénethalihg tehe existing
time. Under this condition, normal operation is

IR AAE e8mBRINREDN piiR GOPhddthe R ibeing @REEiAE icOmnaAtikation pipe (70) to
heati ng node operation. -Cooling Mde Operation and

boaatdveged\Ee tHaDREGkdr P RohtAinkh €40 @83 dtig vinEtd eheo@errafri gefant flowing in
the four-way switch valve (23) is in the state shown

RO re¥E gérat ﬁﬁﬂuiitd(lbl?;rtﬁérebfﬂ réthévind thelhgneiAfdil GLih@NEfrigerating machine
di scharged fromthe conpressor (21) flows into the

ol for BRPEH abPIgetad? hnd ARSHASA Miateg Trdnh éhef loguid whl cowirhatication pipe
valve (23), and then, is eat - exchanged wi th out door

(80 anfd)thé g@s Q8¢ enpmubratoeypbarger (24) to be
condensed. 19 The condensed refrigerant passes through
the oufFdptie ceapapSopRiationl ¥R f(KABin villOE) bhd ehedflow-out valve (51) are
closed and the bypass valve (53) is closed. Thereafter, the flow-in valve (51) and the
flow-out valve (52) are closed all the time while the bypass valve (53) is opened all the
time. Under this condition, normal operation is exchanged between the cooling mode
operation and the heating mode operation.

-Cooling Mode Operation and Heating Mode Operation-

In the cooling mode operation, the four-way switch valve (23) is in the state shown
as the solid lines in FIG. 1. The refrigerant discharged from the compressor (21) flows

into the oil separator (22), passes through the four-way switch valve (23), and then, is

heat-exchanged with outdoor air by the outdoor heat exchanger (24) to be condensed.
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the liquid side comunication pipe (60), and then, is
heat - exchanged with i ndoor air by the indoor heat
exchanger (33) to be evaporated. The evaporated
refrigerant flows through tjpe gas side conmunication
pi pe (70) and passes through the four-way swtch val ve
(23) 5 and the bypass pipe (54) to be returned to the

The somdenssd wifrilgeradit pgakbees davpgle grautd 6t expidsidohenl vt (28), flows through
hand, in the heating node operation, the four-way

the 1Rjoid sille v@hirRin{caBdn pips (60), ik theh ik hesthooharged twith indodedir by the
lines in FIG 1. The refrigerant discharged fromthe

indooohgt exshinge? {33)ftb Baseviapbratddne Thiel evapgratedtrefrige?ad) .flows through
passes through the four-way switch valve (23) and the

the @8Sidel €em@ONIRAGIC Bipk G0 )ParREP4s$EY) thrapd th&€sur-wey switch valve (23)
heat - exchanged with i ndoor air 10 by the indoor heat

and ®% GRBAGipe @3? td B Rartan@dans egktiohRRiecTngenmisressor (21).
refrigerant flows through the liquid side
C OOl tlieCatherOiand| Rethe GRhtingd avde Spbialionhe fOQ-WaY 8RREh valve (23)
expansi on valve (25), and then, is heat-exchanged

is inWhé Bta@uiHRaT adite BYkéEn@UhAUd, 1hedhe e¥kipeRAL Hischaddd from the
to be evaporated. The evaporated refrigerant passes

compresy g tevd ity theayl ssparbb (22)apasces(tBngB itk fode wayRasEh valve

pi pe (54) to be returned to the suction side of the

(23) e8dTHeORS Qide chrfiddigation 10),aimd@RE] i hedfekdhabh@PRitASndoor air
Operation As described above, during the cleaning

by t8P&iddlok MRaOExdHAfedf GBPABMel i@enRt! TEEORShIREE refrigBRnt flows
l'iquid containing the mneral oil and the foreign

throupt therisquad dideesrhmiMigatich pipBq 60X ipakied dhdoughlitle Sudor expansion
comuni cation pipe (60) and the existing gas side

valv€ Q28U ah€ FhdrQNs BlatRixPRarieé@)wikls oftdsbe dir BYdihk | ML YhebhExchanger
refrigerant flowing in the refrigerant circuit (10) to

(24) 86 ber @@%ﬁﬁi&ﬁ I Thet fRpHRGQAY RINgGAMT FdsB thtdth. thetfollSway switch
noted that during the cleaning operation, it is

valvP OB dlderhk Q)y?@gsflﬁﬁmﬂ)ﬁo%exreﬁim&ﬂtd theWdtGdh bilde of the compressor
refrigerant flow ng through the gas side

(21)conmuni cation pipe (70) is in a vapor phase only or to
performwet operation in which the refrigerant
f | owipB@tibA Jdngitdasn SlhairpoDpaBiieat i on pipe (70) is in
two phases of vapor and 25 liquid. In the .
af e @esribed ethort,r deONtlithd QRANhingt Ber@id @8rthel Nifbrefé@ioned air
is arranged at an upper |evel than the indoor unit

conditfer, the lighidScon@sing tReEminedali ¢l Sidite FORTBNINERSrs @Ad PéR&ning in
(60) and 20 the gas side communi cation pipe (70) are

the eRIstiABIRMId §ide cHRhReNdtien bite @0Y ¢d theexistifg (B side communication
pipe (70) is pushed and flown by the refrigerant flowing in the refrigerant circuit (10) to be
recovered in the recovery container (40). It is noted that during the cleaning operation, it
is possible to perform dry operation in which the refrigerant flowing through the gas side
communication pipe (70) is in a vapor phase only or to perform wet operation in which the
refrigerant flowing in the gas side communication pipe (70) is in two phases of vapor and
liquid.

In the aforementioned air conditioner, the outdoor unit (20) is arranged at an upper

level than the indoor unit (30). In this case, the liquid side communication pipe (60) and
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cl eani ng operation of the thus arranged air
conditioner, the liquid refrigerant flows downward
through the liquid side conmunication pipe (60) while
the gas refrigerant flows 2pward through the gas side
comuni cation pipe (70). 5 In the air conditioner
according to the present enbodi nent, the capacity of

the gaheidecomprueisation pipy (70) aleeartsingehimg peprendicuban digcten. In the
so that the Froude nunber Fr is larger than 1. Under

clearimg@ aporationi of the Weusi awanged| aif orapditismer, htheglaguid refrigerant flows
refrigerant flow ng through the gas side

dowmwarthilmioogl therligqiipeidé Zonniwmidatipy erpet (fAhwhiie thergasirefyigerant flows
working on the liquid containing the mneral oil and

upwirt dlvboglethgrgasside eomnamicatienpipsi (i@).i n t he gas si de
comruni cation pipe 10 (70). In other words, the
r edulthanir donditmnef Agording torth¢ ipeeskitqernbodimentaithe wapacky of the
mneral oil and the foreign matters beconmes upward in

comprhgsop €1) ém tieculéamidgyopexatamads sef soahdtitbe Fofude hembgaBr isilakger than
comruni cation pipe (70). Accordingly, the liquid

1. Unddrahaiconditibe, thi neerthl forde afidhe gakeefiigemngflowatg threughsthe gas
pushed up by the gas refrigerant even in the

side pemprinttiation pigey(70% it kgt thprpthetdravityoivotidieg gashe ligeid containing
comrmuni cation pipe (70). In this way, the liquid 15

the mineatahbiliand thdforeiign enateroand senchinihg if dreegag rsideatanemsniaatibn pipe
remaining in the existing gas side conmunication pipe

(70).( ) othea wendsviad résubtianttfhrreefiestingign geesliqiid eontaining the mineral oil
comruni cation pipe (70) by the cleaning operation.

and fHeeforei grh enalttegubetomentipivaidn theepenpemdicalarkyi ¢xtemiing hertion of the
foreign matters renoved fromthe existing gas side

gas sidencanmhasitation mpe €70)7 0 Actardingty vier Bghisd woetaipingthetohiaeral oil and
recovery container (40). 20 The old refrigerant and

the fobhegni mettat ioipushéd tpeby ahe i germfrigegantestennia die péxpendicularly
the old refrigerant are solved in each other to flow

extedding pohtidrhef |the)wasl skded eorannmicaiicmtpien (Ph)pe In (6id) wahi the liquid
the foreign matters are flown with the |iquid-phase

contaihthgribé nigenboil .and hike 6dreipa, mattdne amdroemdininf it hbe ekis@nglgas side
oil and the foreign matters which remain in the liquid

communeati@opips {7 @aisiremopedofrombily eiksting pys sidalcbmnfuni¢ation, pipe (70)
the liquid refrigerant fl ows downward 25 t hrough the

by theé dlehningioperatiommuBhagattheiqpidoeor(tfifingdiheimpetaheil and the foreign
cl eani ng operation. Accordingly, the mneral oil and

mattél eerhovedl fgom i &dsting gsidel dognmmitdionl pippI{7@) & eovered surely to
comruni cation pipe (60) is pushed and fl own downward

the rbgovehecdntagnerd4@®)ef ri gerant. Under 21 the circunstances,
when the Froude nunber Fr in the gas side
confherdld adfrigerapi @el hé@ineml oil of the refrigerating machine oil for the old

refrigerant are solved in each other to flow through the liquid side communication pipe
(60) while the foreign matters are flown with the liquid-phase old refrigerant. Therefore,
the amount of the mineral oil and the foreign matters which remain in the liquid side
communication pipe (60) is very small. Further, the liquid refrigerant flows downward
through the liquid side communication pipe (60) during the cleaning operation.
Accordingly, the mineral oil and the foreign matters remaining in ‘the liquid side

communication pipe (60) is pushed and flown downward by the liquid refrigerant. Under
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taken into consideration, the mneral oil and the
foreign matters can be renoved surely also fromthe
liquid side comruni cation pipe (60). In the air
condi tioner according to the pnesent enbodi nent, the
capacity of the 5 conpressor (21) in the cleaning
operation is set so that the Froude nunber Fr in the )
thgagreugisthaces whenitbaFrode piupder Foin the gas sige compeimication pipe (70) 1s
The reason why it is so set will be described with
takeh énte considerativiG thominenalmilandzthe fireigasajtess cangiemesed surely also
i ndi cates the Froude nunber Fr expressed by
fierpthedsjuahside vdrantchgompips (68). or di nat es i ndi cates a
resi dual amount ratio. The residual 10 anmount ratio
meansinathe atii oomfitiener savoondingofo theepmsent eribodirherdnthet ¢agacity of the
foreign matters which remain in the liquid side
campressura2d) omthei geaniitppaadorn fseseas tisitdhe Eoonthe mucatier &m in the gas
pipe (70) after one- to three-hour cleaning operation
side @nshamdatich pideu€?0)vibdagen thdne 1 st Thelaeabonvahyiat is sa set will be
tol erabl e anobunt of the mneral oil and the foreign
desstibed svithirefenerrcens &0Giy the |iquid side comuni cati on
pi pe (60) and the gas side conmmunication pipe (70). 15
As sHawRIG.n2,Fhe axds df hebseiesis dodicatasrohen Frowtei mumber Fr expressed by
decreases as the Froude nunber Fr becones |larger in
Expeessiandewhitetle itie oFordinkdenindivatesiasrebidugleamotraratio.  The residual
Because, the difference between the inertial force of
atbentgasio madanis gamtatof andnidvat gf theihineraboli ang the feregn matters which
liquid containing the mneral oil and the foreign
redih én shed diqoriesdd asarunastivh @iger @0y end mharpey sife communication pipe
becones | arger, so that the force that the liquid
(T nifier dhegtot thecerhne reddaniigl operatio2Gtotaheadidard ivgine rwhereirsthe standard
receives fromthe gas refrigerant increases. Further,
vhlbe igh adlemble ahourthef thesiinkrall oihamdithe fostigromatenshehich remian in the
Fronde nunber Fr becomes further larger in the range
lighidrside dventhtniaattorpipd ¢60) nd itls: gas4idercohrmnyecgtioandpd (¥8).
resi dual anmount ratio beconmes 1 or snaller in the
r angeAssiesven ithEBIFrhube rasidubbambuntiratid décredsel as ger Froude number Fr
Furthernore, the residual anobunt rati o becones about
bécodneat latdee ipothatrangee whetehtheFFroude nombbeis Frgérsthin 8, ZPecause, the
and the residual anount ratio decreases very gently in
diffeeencarigewedicthe ihdreaFfopeedef tha e refrigaraiit hdothe | gamger working on the
In this way, in the range where the Froude nunber is
lipnidt dentaiaimgethbehineend dil and ti22fcteign rhiteers dscainiesl lasgep astthe Froude
ratio after perform ng the cleaning operation for one
ntmbehFebedomusdarger, so that the force that the liquid containing the mineral oil and

the foreign matters receives from the gas refrigerant increases. Further, the gradient of
the residual amount ratio to the Froude number Fr becomes further larger in the range
where the Froude number Fr is 1.4 or larger, and the residual amount ratio becomes 1 or
smaller in the range where the Froude number Fr is 1.5 or larger. Furthermore, the
residual amount ratio becomes about 0.3 at the point where the Froude number Fr is 1.6,
and the residual amount ratio decreases very gently in the range where the Froude number
is 1.6 or larger.

In this way, in the range where the Froude number is in the range between 1 and
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beconmes larger than 1. In other words, after the
cl eaning operation, a |arger anount of the mnera
oil and the foreign matters than the tol erabl e anmount
remain in the liquid side pgonmunication pipe (60) and
t he gas side conmunication pipe (70). However, if the
5 cleaning operation is perfornmed further |onger, the
1.5, thesistival amoontnatio aftérpedfarming thedeaedg pperatiomforomealte tree hours
achi eving reduction of the anmount of the mneral oil
becomnpsl larpe then di gin witet evcsds, \sifiec ther deaiimg operatien,|d Grged amount of
si de comuni cati on pi pe (60) and the gas side
the ndoeralioil @ad itlenforgizm enatté) théro therto lenaddien trmloestsretriaamint the liquid side
tol erable amount. In view of the above, the capacity
commfinitdtmncpippr(68k and (&l yad sids ebrsuurtibmiont pipe FFdndélovidyer, if the
nunber Fr is smaller than 1. Further, it is desirable
cleaning getratidieis parfannéd/fuothet hagaotherresidoal an{odh) ratio dahde reduced to
the Froude nunmber Fr is 1.5 or larger, and it is the
1 or smslterdachievahd seduoticedl the asmunt bfithetrthimefal oildmdriherf@eighrmatters
is about 1.6. Wherein, in the aforenentioned cl eaning
whichpanahiionhe lifpgid Gijraininiutitatidnepipe () eadalie g{Lside camasmhication
so that the upper limt of the Froude nunber Fr is
pipe D0 to &l sMountiedrthirie tdlerablersghdunon t hat the capacity
of the conpressor (21) is set so that the Froude
nuiibelewrsf the aboe, diic tapaciey of theeofrpeassdM@ 1P egeats dimt tiar Froude
the existing liquid side communi cation pipe (60) and
numbel & ¢x$8llerghgns. SFtehee dnivLdusirable g st the c{pb@ity od the compressor
reduce the residual anmount ratio to 1 or smaller can
(21) hethaothe Boade wulbenFonR! lys entirger, ait fds leunsstaleginabla to set it so
the case where operation conditions such as an
that the/Fetade nainbecBnBisbb@nl.@nd the |like are different. 20
Wherein, the capacity of the conpressor (21) in the
cl Qdiereig, PRae afdr@nentionsé tleahaf @petadon, tha chfweits tof theoddompressor
designing the air conditioner so that the Froude
(21) fushedo Hiatithe uppégBmitt bfithel Fexde nuntker Rrhie BXVerAdsd, under the
condition that is assumabl e. The severest condition
conditi®nahatapetapation oL M8 dbinipesssdriial) isket wehat thy Fetmdehutdber Fris 1.5
gas refrigerant in the gas side comunication pipe
or lafigéf))thd Slebhifg Hipataios tfomthilekistifg lid@issily comnaihidatien pipe (60) and
liquid refrigerant in the 25 gas side comruni cation
the epistigg gd3ide SoimRtmicatige pipeaTONG AIacsriiel residpsdraaidudn ratio to 1 or
conditions. Further, as a value of the density d, of
smallehearl beuoripleaddrwiglihamly ohd® thededesits yadnua thd cdseevhere operation
densities of the liquid conponents that can exist in
conditiofs gach Bisgieucdvviditicondition ad e 1{kéQye disfeshtused. The
thus set value of the density d, necessarily becones
| angeteinh@ie taRcengi thy @inpressor (21) in the cleaning operation is set

beforehand in the step of designing the air conditioner so that the Froude number Fr is
larger than 1 even under the severest condition that is assumable. The severest condition
is an operation condition that the density d, of the gas refrigerant in the gas side
communication pipe (70) is the smallest while the density d, of the liquid refrigerant in the
gas side communication pipe (70) is the largest among assumable operation conditions.
Further, as a value of the density d, of the liquid refrigerant, the largest value of the

densities of the liquid components that can exist in the gas side communication pipe (70) is
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the liquid refrigerant existing in the gas side

comruni cation pipe (70). Wien the conpressor (21)

with the capacity in the cleaning operation so set as

above is operated, the Froudesnunber Fr in the gas

si de communi cation pipe (70) surely becones |arger

than 1 so 5 that the liquid refrigerant in the gas

us¢dle TGenthumn seatalweno fothp deqsiy) diinscensatikydbeaomics lapgar than the density of
the gas refrigerant surely. Werein, the values of the

tihe igjuidy refggafant lkeaisjag inefhei gay aide eomimuhieatien pipey (70). When the
of the 1liquid refrigerant vary dependi ng on

comppssat (21 pwithdhcapasity m the mldzhing opemnpaisntset dshaboae s operated, the
condi tioner according to the present enbodi nent

Feaudeantishet e ipthedat eidgicoeumesdatioa lpiye (G0) 48elytbecomes larger than 1 so
capacity of the conpressor (21) in the cleaning

tip elicaliqad refrigieramg i theqian tsidefcoamhwdtdtion pipa i) édpwshked end flown by
and estimated val ues of tenperature and pressure at

theheastrefripemine purthye actual cl eani ng operation is

perfornmed. It is noted that it is possible that the
capacittigredh, threaloenpf ths slensifydl] of vl gds refigesanit tmbthe density d; of the
the cleaning operation is stored for each of plural

ligpRrl @t gRaroney temnsimnsh a@mpkiate@padi gryssats. t dbltids fvirwpoint, the air
an operation condition at the actual cleaning
copditiahdraecoslinpeteetticgite oo agbbdinept coabdts yheopredétemaided set value of
set values. In this case, tests under various

tlepedpatitpof teoasthpiessts (21 einpe foddanbg oeritien, silépe aécount of actually
designing the air conditioner to determ ne the

neapaed twhek dalestioapdesdoss df2énpahiteh sad ghéwaresatrte time when the
cl eaning of the gas side comunication pipe (70) by

attuel clbmdng ogeraier Btpetformigdler each operation condition

and the 20 determ ned values are stored in the air

condi ltiiometed thef fteidt SossibléEtHao dheveagacity lof thé @opipassut (21) which is
enbodi nent, the capacity of the conpressor (21) in the

stitatdd for0the @ranAlg eperatbonsKtstdrasd dok @ich tdfplkmbupteatinmib®@ditions and a
Fr. In detail, the capacity of the conpressor (21) in

chifeite | suixable ofod par @eraivn Sormiétion akihegecheat alsdhingf opdistion is selected
Froude nunber Fr that expresses 25 the relationship

ahehpeds plhaligr a¥istyredaekivameon Inhehid icgsd, dests unber gasous operation
si de comuni cation pipe (70) and the inertial force

cohditibes grspérédriiedeinathie ftémoff rigsichinguib diheogfigomirde determine the
comuni cation pipe (70). 24 The old refrigerant and

chllri]lﬁitp": gér tle Qolmppéssdbhe20pf whighr @hibles needi ¢leardng 6forthe gas side
the o

communication pipe (70) by the cleaning operation under each operation condition and the

determined values are stored in the air conditioner.

-Effects of Embodiment 1-

In the present embodiment, the capacity of the compressor (21) in the cleaning
operation is set based on the Froude number Fr. In detail, the capacity of the compressor
(21) in the cleaning operation is set taking account of the Froude number Fr that expresses
the relationship between the gravity working on the liquid in the gas side communication
pipe (70) and the inertial force of the gas refrigerant flowing through the gas side

communication pipe (70).
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refrigerant are solved in each other to flow through
the liquid side communication pipe (60) while the
foreign matters are flown with the |iquid-phase old
refrigerant. Therefore, thedanount of the mneral oil
and the foreign matters which remain in the liquid
side 5 communi cation pipe (GQZ is very small. The
| i qUhel oldefefiigpaantrand thewineyalt ¢if ofidie refiigeratipgirgachinedei] for the old
conmmuni cation pipe (60) has a specific gravity |arger . .

refrigheant tiivesgued inefachgathemto flowvihragghtthe digyid side comsnuniegiion pipe
comruni cation pipe (70) and the inertial force of the

(60) whil therfefeigmerattes aré Sowarwjgr theHapid-hlase wéd tafeigeringy c d herefore,
of the gas refrigerant. Accordingly, if the m neral

the airouandf thehmifiaaleoiyrandehe doigthimatersewhich femairhin geesliquid side
si de comuni cation pipe (70) can be pushed 10 and

conmfnmiertionpaper{69 isverpismallnd Thh éighidr refrigeramd flosving Wipegh the liquid
remain in the liquid side conmunication pipe (60) can

sidebwnahsaicgtitohgge &60) bk awpecific gravity taygyr, thaméhre gdsaefrigerant flowing
capacity of the conpressor (21) is set based on the

throlplo thbegas Bideemiunicaioatyimg( 70 atdthe lingrtinldfomed fttheligad refrigerant
refrigerant in the gas side comunication pipe (70),

is ldrper tharm thednemial fired ofjthe s néfrigeraht. oiAccardinglfieif ftlor miigganal oil and
matters and remaining in the 15 liquid side

the e nhatedrs omigh eenairb () thangs tskie qasnenidaionopipe (TQatkhde pushed
pi pe (70) can be pushed and flown by the refrigerant

andt flobr, thec misered ofloaidheher éoigar ynaterst whivhr refpkd .in the liquid side
Hence, according to the present enbodi nent, the

conmh@giichtivh papei60) caf bd diso pished ahd iblvnand the foreign
matters which remain in the existing liquid side
c onmiuodrdaiel g whanphe Ca4fRcitaiod thehe@mpprsset (21] igast tmsakon the Froude
comruni cation pipe (70) can be reduced surely by the

nuntee AN rdlgtirgpertat liquid an2@hopasi rafrigegartt i el gas selrusetnehieation pipe
to the existence of the mineral oil. In the present

(70enhoiigniEntontaihing, tht menempadi dng the foreégrc orapessadr refdi)ing in the
in the cleaning operation is set so that the Fronde

liquitli side rcoliminsicAtimgpipe t(h@nardd thengaer sitldicommuonehition gripe {TH can be
inertial force of the gas refrigerant flow ng through

pushidde agh Slsinddy tenteiigaaiti onbeirpeoverd) td deomeoverr gertainer (40).
than the gravity working on the |iquid containing 25

Hericheacobmigngato the breasrd eirbediname) the revitvbbarsoan af tlermineral @il and the
in the gas side conmunication pipe (70) to cause the

forefasmatérsiviacianémaia ip dshexigivgyr ik utid eidei cguindurd cattoai pipe (H0) and the
the mneral oil and the foreign matters even in the

exispiap ganside vbanupnicakve pitier(g0 panttieoadakd tstuelygbis thei cdnifg operation,
comuni cation pipe (70). Hence, according to the

obviatiag @vubkskagkedent 1o theexisesicelufithe mineral oil.

In the present embodiment, also, the capacity of the compressor (21) in the
cleaning operation is set so that the Froude number Fr is larger than 1. Under this
condition, the inertial force of the gas refrigerant flowing through the gas side
communication pipe (70) becomes larger than the gravity working on the liquid containing
the mineral oil and the foreign matters and remaining in the gas side communication pipe
(70) to cause the gas refrigerant to push upward the liquid containing the mineral oil and

the foreign matters even in the perpendicularly extending portion of the gas side
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amount of the mneral oil and the foreign matters in
the existing liquid side communication pipe (60) and
the existing gas side comrunication pipe (70) can be
reduced further. Moreover, wpgn the capacity of the
conpressor (21) in the cleaning operationis 5 set so
that the Fronde nunber Fr is 1.5 or |ager, the
comnemidagbn fppe d7@f Heacgasccorfing derthatpresehbwinbgdinimautite residual
the gas side conmunication pipe (70) is 1.5 tines or
ambunt dfehe raneyel oil fmhthe tfhvei gurasttdry inhe lekisgng hiqgtideside gumdunication
containing the mneral oil and the foreign matters and
piped68) axidntje existiliepgaidestodemuniomion gpé (70 can perddnodd Anther.
that the force of the gas refrigerant for pushing the
| i quvdreooed, avhennde ichgacity ndrthe compreasst @beif deetlgtning operation is
matters upward increases 10 even at the
setpeer thanthieckroadd yumbeeRding 5parlagan thef inkhiial dae sifdRe gas refrigerant
conmuni cation pipe (70). Therefore, one- to
flobirtige thr eathr the | g@a Bidegcopmetatation 6ipe (F0rigllys tetdar fafier larger than
resi dual anmobunt of the mineral oil and the foreign
then@tatiey Svarking ey e ilRfuich gonthimirigdthe i riderd milLidC e fofeigi peatters and
(60) and the existing gas side comrunication pipe
rerfaifing inbelpdd dde Exanphiatdn pipeqd0d®Nthal theSolde of the gas refrigerant
Enbodi nent 1, one conpressor (21) is provided and the
forquishing the Heuidroytadding ke minkyalrdieind the Foieist @drtérd upalard increases
the capacity of the conpressor (21). Beside the above,
evér afl the ﬂwﬁélidtﬂuﬁﬂyh@ttexﬁliﬁ%lpbﬁidnt of Bk ©RNPdessanmnicdlion pipe (70).
are provided and the nunber of conpressors (21) under
Theeesrat oren td shrehBogededning eperhtieh campagelly tedicetthe residual amount of
conpressors (21). <Enbodi nent 2> 20 Enbodi ment 2 of
thet el @$lemd tha b igh afatitrd In e ediztas ligeid. siddcdt@unication pipe (60)
present enbodi nent, the constitution of the air
andRdikistiapghs tide Eoandhivetidn pipe§7®hanged. Herein, the
subject matter of the present enbodi nent different
f r oMt Beaihpld ofEhlboldEmerddscri bed. 1 n Enbodi ment 2
of the present enbodi nent, the constitution of the air
condhtHmielmer9l , bfe EoRPLHssR TR 1) is ipforvedang@icthe bigtpat frequency of the
the subject matter of the present enbodi nent
inveitél Br alibstéd evsdtndie dapmity of el donlifeddes (2i)beBesidbeha@bbove, it is
condi tioner in the present enbodi nent includes one
positlelarr alphirali(y26Y) coni}itesiOrst (21 erel g oided uhd the Sinbe¥bf compressors
30). Wierein, the nunber of the indoor units (30) is a
(Z1)®héer operation is changed to set the capacity of the compressors (21).

<Embodiment 2>

Embodiment 2 of the present invention will be described. In the present
embodiment, the constitution of the air conditioner in Embodiment 1 is changed. Herein,
the subject matter of the present embodiment different from Embodiment 1 will be
described.

In Embodiment 2 of the present embodiment, the constitution of the air conditioner
in Embodiment 1 is changed. Herein, the subject matter of the present embodiment
different from Embodiment 1 will be described.

The air conditioner in the present embodiment includes one outdoor unit (20) and
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exanpl e. An indoor circuit (12) is provided in each of
the indoor units (30). An outdoor circuit (11) of the
out door unit (20) and each indoor circuit (12) of the
i ndoor units (30) are connegged with each other by
means of the existing |iquid side comruni cation 5 pipe
(60) and a gas side conmuni cation pipe (70) to conpose
threg inédari gt @6t 30j 3L tWhaein, thenneabdr efitle dndedirnmitst(30) is a mere
(12) of the indoor units (12), an indoor expansion
examaleve AB2pdocandreait (I2Jdsrprbeided an cdaahgsfi the3d)oar @nits (30). An
connected with each other in series. Each indoor unit
outdd®d kirbwt (9 oif dedbundddr vait (20dmdreatinimdodBeiycuiilile) bf Geiittioor units
si de comuni cation pipe (60) is conposed of one stem
(30pameeconpi2ytedimdth dddht dtheebp heaah of teesxibtily 1iGdid sbde) contf@nication
stem pipe (62) of the liquid side comrunication pipe
pipg ®0) anda ganwiéet @tdmahicatien pipd (10)es e@anFbSE d i gdrd @Geuit (10).
circuit (11) through a liquid side closing valve
( 26)n calhSedook kircsit €1D)EIfple: inG3Jr Bfitst(NE), bih htodr Sxsi@sion valve (32)
comruni cation pipe (60) is connected to the three
and knanddorticpeexdh@dger §33) &t)conddttedrwan @ackp oitRs i SekiesS 1Each indoor
61) of the |liquid side comunication pipe (60) are
unitq®@nie pt@ddddowith en inddeefanqBBgMI ts (12) of the indoor
15 units (30) by means of l|iquid side connectors (31),
r esPeeligyvidl syde dhemahizbese PipeqBEisORenfse® of one stem pipe (62) and
comuni cating pipe (70) is conposed of one stem pipe
thre¢ B2inchPipek 161 & 106 BN C IThRisRes pipé 162) oF the/ hquid FRR cdh@Mlnication pipe
pi pe (72) of the gas side comrunication pipe (70) is
(60)dispmerted atbnoas] tBttof Retheolitdoor tiRaiUFARsud 4 B4\l side closing
(11) through a gas side closing valve (26). Al so, the
valvet @6).pi ABo( T2 sein phe 62 & e REuie odive Rbsdhirddatibh Hfpe (60) is
(70) is connected to the three branch pipes (71, 71,
connkljed tbhite hhi@0 Wranddi §igss (611 61,781). 7 MheHrahdiepas (61, @A, 61) of the
conmuni cati on pipe (70) are connected to tﬂe i ndoor
liquidi sidaiedrBmdidatie pip €60)Na 0snriédict So (ROhdbor JRANS (1F) oI &S indoor
si de connectors (34), respectively. In the air
unite B0 bl intaas oflGEd dideEohfed:die (3 eeepictioapodi ment, t he
capacity of the conpressor (21) in the cleaning
opeTl hfofernéntivatd lpas @ﬂe%nﬁﬁlﬁliﬁﬁfﬁgqﬁp@ Wﬂ'):_eié cbinposed of one stem
expressed 25 by Expression 1, ew se Enbodi ment 1.
pipeVW2) ednd, thréee bekaich npipes g71qf71L,J, 719, THe st (Hpe (M)t BE the gas side
present enbodiment is different fromthat in
combyupaEtior Hipel (7OPBCtéineadell Yat ddhel Ench theredford the BhidbHe circuit (11)
gas refrigerant flow ng through the stem pipe (72) of
throbgle aggas sidée céingomalvei 8.1 ORI, ABe (s(éh - piPel F2RMLf HeCEas side
di ameter of the stem pipe (72) of the gas side
communication pipe (70) is connected to the three branch pipes (71, 71, 71). The branch

pipes (71, 71, 71) of the gas side communication pipe (70) are connected to the indoor
circuits (12) of the indoor units (30) by means of gas side connectors (34), respectively.

In the air conditioner according to the present embodiment, the capacity of the
compressor (21) in the cleaning operation is set based on the Froude number Fr expressed
by Expression 1, likewise Embodiment 1. Wherein, the definition of U, D, dg, and d; in
the present embodiment is different from that in Embodiment 1. Specifically, U is a

velocity of the gas refrigerant flowing through the stem pipe (72) of the gas side
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comuni cation pipe (70). dg is a density of the gas
refrigerant flow ng through the stem pipe (72) of the

gas side comuni cation pipe (70). d, is a density of

the liquid existing in the stempipe (72) of the gas

side comuni cation pipe (70). 5 In the case, for

exanpl e, where the outdoor unit (20) is arranged on a
commbiuitation pipe | (@0Ng D ke iridee diantmer ofithet sseri 3A)e 6729 of the gas side
arranged on respective floors inside the building, it
tcdnigemesntidn pibat(78)he dpisan dénsity pEshed Zds refrigeratit)ficafing lerough the stem
gas side communi cation pipe (70) are arranged al ong

pipe (70 b eled pasesidetdrmasicition pipat{ )] y dywhialdensibeofthe iquid existing in
pipe (72) thereof is arranged in the perpendicul ar

e srat pipd (7I)df thesgahid doangiiedion gipe(ad.neral oil and

the 10 foreign matters can be renoved surely fromthe

br anchn phepesse( fok, exdthple! Iyheby tHeakitdgor @dc %Jlﬂ)tis @frah e on a roof of a
Froude nunber Fr in the stempipe (72) of the gas side
woRWER tHein@édamits (80).ard ArrddpRd dinlresRbGNd fl6MEinside the building, it
according to the present enbodi nent, the capacity of

i RneraDiat @esSi®népipes (71, 1712, ¢1 PaMihe a8 RRIcaddnduhiSatist pipe (70) are
so that the Fronde nunber is larger than 1. 15 Under

drftinged Aldhigt HRNrespdiive Rellingd hotiesmellpfwhiket@agem pipe (72) thereof is
refrigerant flow ng through the stempipe (72) =

HREEEE M tRr geperidicilart difec8bRY i WAthWICK iaftinSeindrSthe i rfikbefh] oil and the
containing the mneral oil and the foreign matters

ffdgd eRdtcid Qgn bR Vel estirddy Feorh 4B WAndhhBipea 76 WE 71) by taking
communi cation pipe (70). In other words, the

dcesutioffiic FRuAE nabeCk: MGhO SefnFipé (T)iod tgOFdsidy dtnflification pipe
mneral oil and the foreign matters becones upward in

Hog stem pipe (72) of the gas side 20 conmmunication

pipe (70). In this connection, the liquid containing

t he ninekeahir Yohdiddet A ordifg €6 Gie BREER! SmbSdiReat§Be Wibacity of the
by the gas refrigerant even in the perpendicularly
OMRERbNE1) Bt &8 diéadgh dptlatidh it B& s@aRatthélBroude number is larger than 1.
comuni cation pipe (70). In this way, the liquid

O RdYr @i icbaditibReheidefidlfoRk lof @tods H@fri}@fa@t 8wk thediish the stem pipe
and renmaining in the existing gas side comunication

L PBedoris largef #IARVERS %fammv&dmngm%b NRugPSortif@g the mineral oil and
comuni cation pipe (70) 25 by the cleaning operation.

thé Edteighifatler SaH DRI B 1he steR€pik (BT 1 fasaidk ddi@munication pipe
foreign matters which has been renoved fromthe

(@8). StTh REhed aFords,dBe FRINMN If6RE affactBiglén théQiqui® containing the mineral oil
recovered to the recovery container (40) surely. 28 It

and BR! gereidiptmdthes arBagkd YopHard NQ @RMMDSSHIbe (&) &MYhe gas side
be set so that the Froude

communication pipe (70). In this connection, the liquid containing the mineral oil and the
foreign matters is pushed up by the gas refrigerant even in the perpendicularly extending
stem pipe (72) of the gas side communication pipe (70). In this way, the liquid containing
the mineral oil and the foreign matters and remaining in the existing gas side
communication pipe (70) is removed from the existing gas side communication pipe (70)

by the cleaning operation. Then, the liquid containing the mineral oil and the foreign

maiters which has been removed from the existing gas side communication pipe (70) is

recovered to the recovery container (40) surely.
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nunber Fr is larger than 1 in both the stem pipe (72)

and the branch pipes (71, 71, 71) of the gas side

comuni cation pipe (70). In the present enbodi nent,

the capacity of the conpressorpg21) in the cleaning 5
operation is set taking account of the Froude nunber

Fr that expresses the relationship between the

gr avi ftyiswotddi thgt tha capaityi afithel comptdisorgas) miafide set so that the Froude
comuni cation pipe (70) and the gas refrigerant '

rfulndher g 1¢ fargarghart hén Sdtnthpisteen Pipe X7 hatdehé bradieh pipes (71, 71, 71) of
descri bed above, if the mneral oil and the foreign

thegasevide vdrmlniceti®i pipe (76)he gas si de communi cati on

pi pe (70) can be flown out, the mneral oil and the

f or ei in theapriessrs endfddivhéerah tHeecaphdity 0f the corafitebsbr S LLin the cleaning
comruni cati on pipe (60) can be flown out, also.

operatiodi is gty takitpesccobst cRfRCFioMd® hubiber TP MRt ekpRfssds2thy relationship
is set based on the Froude nunber Fr relating to the
betwgendhagehvithevghiheroef the gQuidth thdgddedStmphieeidn/gipe (70) and the
of the gas side communication pipe (70), the liquid
gaoniffiperangfléhiagmhdeape theitdm aigd (7hethkaoei gn matters and
remaining in the |iquid side comrmunication pipe (60)

and t Ae dsteibepiapeve 12the amielertah 6il bhd Bliafiedigh hi@@rs(wWhiich remain in the
71, 71) of the gas side comunication pipe (70) can be

gosiside domnchniidation pigdy(70 eary 16 NldWR baf) themiRky oilan@ahe foreign matters
recovered into the recovery container (40). Hence,

vdelordinath 10 thbdiquiésadd corbadiicaion, pipae(g0esdaduBé flown out, also.
anount of the mneral oil and the foreign matters in
Adeerding]s] wheh theQuapatisi ¢fathe esMpRs &R PYisREPBastHB) 118 Froude number
the existing gas side comunication pipe (70) can be

Fr adlaciag t6uhelljquty ahdlehe lganéfigeRRE iR ith® BtedY Bibel (72 T the gas side
20 case where the plurality of indoor heat exchangers
codjunidatiof PIEGOR dhé Bqtidoheidihg Bfedhineeh] oARRANRS ﬂﬁeilgln matters and
obvi ating troubl es caused due to the existence of the

réthaiging inotHe. liduid Usdd cahnmARRlaticdRipd (60)AMdIBSChéhesipe (72) and the
above, the present invention relates to a

brazkh ipfess V1,1, APPethé pss sidneuip@tifidatich Siyk $20)REn be pushed and flown
comuni cation pipes and is useful for perform ng

bg| @anicfigga@par sireNto 2o fkotdied GRHTUN ealovey PhiiSiter 290). Hence,
CLAIMS 1. A refrlgeraylng apparatus conprising: a

atwading Or the Srieskdit Gnitvidirher(t] e YRRiduA] iafoRhO YT BRH nthédl il and the
conpressor (21) and a heat

foreign matters in the existing liquid side communication pipe (60) and the existing gas

side communication pipe (70) can be reduced surely by the cleaning operation even in the
case where the plurality of indoor heat exchangers (33) are connected to the refrigerating
apparatus, obviating troubles caused due to the existence of the mineral oil.
Industrial Applicability

As described above, the present invention relates to a refrigerating apparatus
connected to existing communication pipes and is useful for performing cleaning operation

of the communication pipes.
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source side heat exchanger (24) and which is connected

to a user side heat exchanger (33) 5 by neans of an

exi sting liquid side comruni cation pipe (60) and an

exi sting gas side communicatign pipe (70), the

refrigerating apparatus perform ng cl eaning operation

for renoving refrigerating machine oil for an old

refrigerant fromthe existi GLAIMBI d side

communi cation pipe (60) and the existing gas side

kLomuri et gavatingy gppafafi)comprper ati ng t he conpressor

10 (21), wherein an operation condition in the

cl eanamgaparatsidecitcuityel) Whikkds proviledrnatide comprebssr (B1) and a heat
expressed by an expression Fr--(dg/di) X (U2/gD) where

Jouice sideviedaoexdhangdr (34 D@l whiehlis e@inebied ftd awisasidhh@@Rchanger (33)
the gas side communi cation pipe (70), Dis an inner

i aneheofl anfexidftidgdifuidisite comnmunicaridr Fijbe RI6PE ahd Gh, exdgting gas side
is a density of the gas refrigerant flow ng 15 through
dobgn@gédsationddpem@yuni cati on pipe (70), d, is a density

of aliquid existing in the gas side conmunication

pi pe {he0)refitgrdatthgl Sappafitayi pafdraigd aladher dpkRfion2.foA removing
refrigerating apparatus conprising: a heat source side
refrigettiting (dchintdiCfor iaf ot ¥ %&’%t\ﬂdnhtlfé SHRESRBA sil€ dommunication
and a heat 20 source side heat exchanger %2%? and

pipd (99) iadd Gl BEietigdg 4s0sides EsmmubR ali@Rpipe (FiANGY s%@aﬁﬁé_lhe compressor
by nmeans of an existing liquid side comrunication pipe

(¢6Q) and an existing gas side conmunication pipe

(70), the refrigerating apparatus perform ng cl eani ng

oper avherid o op&aBY Behdifi®f Il GieroRahitg dREAHAGs @kt bdséd on a Froude
an old refrigerant fromthe existing liquid side

RE{EH Fr eRprieeyRd b25annd séieﬁ)mamg/dt)!)eaﬁ%mwme qass $vEBcity of a gas
comruni cation pipe (70) by operating the conpressor

réZiprranvitoneh N HrOeHOMS gak eRle ORI Sfoh Qipd (189, ©79)an inner diameter
which is connected to the heat 30 source side circuit

of kB9 ga$ sideeconghuhig@icanpipa APAY, at, US al GensRYRPIBE o8 réfrigerant flowing
plurality of branch pipes (71) respectively connected

throufz i EhePdadrsalel dommiinitdIn Sipél e70hed s £IGRAP B AYiquadekisting in th
stem gpie (72) to mhichlﬁgeegPurality o? braﬁ%% pfpg§ln ¢ 8

s{dékbnansnicaivngspedo),and gds a Qpaiatibed a6@Ndhfiden in the
cl eaning operation Is set based on a Froude nunber

2. A refrigerating apparatus comprising:

a heat source side circuit (11) which is provided with a compressor (21) and a heat
source side heat exchanger (24) and which is connected to user side heat exchangers (33)
by means of an existing liquid side communication pipe (60) and an existing gas side
communication pipe (70),

the refrigerating apparatus performing cleaning operation for removing
refrigerating machine oil for an old refrigerant from the existing liquid side communication
pipe (60) and the existing gas side communication pipe (70) by operating the compressor
D),

wherein the gas side communication pipe (70) which is connected to the heat
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5 Fr expressed by an expression Fr=(dg/di) X(U2/gD)

where Uis a velocity of a gas refrigerant flow ng

t hrough the stem pipe (72) of the gas side

communi cati on pipe (70), D iszy@n inner dianeter of

the stempipe (72), dg is a density of the gas

refrigerant flowing through the stempipe (72), dl is
wutkerside girafit @l 1)iafuhe refkigetanngppanatth és sinepospil pé a( pldjality of branch
and g is a gravitational acceleration. 10 3. A
pipdsr (7d prapeciyehppamatted te drpplinalingof aseheidt heatxehamiefe and a stem
circuit (11) which is provided with a conpressor (21)
rapa(72) hewhichshepheality o€ blaaeh piges (THN g8 cdndditedrgdwhi ch

is connected to a user side heat exchanger (33) by

means anfopenatiex icsnditign n el desinte opaamamisct basedpinp£ Froude number
(60) and an existing gas side 15 communi cation pipe
Fr7€@ypressad oy maceseessionoRt-gtiga) X(WhpDyhivhdrei § By @Vidlety of a gas
on a suction side of the conpressor (21) in the heat

refigecant Slodéngibreugh thé bein pipd (VR exhthé papside ebmh@MicALbA Bipe (70), D
machi ne oil separated fromthe gas refrigerant, the

is ef igerdtmegr ap e semspipe T2 d) Nga cerasy AOtheNekakiRRrant flowing
for recovering 20 refrigerating machine oil for the
thrdodgh éfer steyapiyd (7TeR iRl d@sity of HHqeiexisting ih tHélitén igq72), and g is
comruni cation pipe (60) and the existing gas side
acyavitationaltdcoclefatipg. (70) to the recovery container

(40) by operating the conpressor (21), wherein an

operation condition during the cleaning operation is

set based on a Fronde nunber Fr expressed by an

3expr eAsehipetatingdgpahajus Sofdpdsi@p) where U is a velocity

25 of a gas refrigerant flow ng through the gas side
comunheatsbaie pldeeifc®)11)Bvhich &provided wiha s BpreSor gm and a heat
gas side communi cation pipe (70), dg is a density o

stinee giie heaf Hichan@n(24) dndWiliigh iS¢AMeed Bfa 886 stdedieat exchanger (33)
comuni cation pipe (70), dl is a density of a liquid
bgxiedrisngf am eRibtih§ SRS sige denEOMTRERASiHO qsog Bed 6f Qkisting gas side
and g is a gravitational acceleration. 4.
combiungi@tiah ipiyg (@PRanat us conprising: a heat source side
circuit (11) which is provided with a conpressor (21)

and aa heaverySontdificrq(40) ddidheidtpréviab@naer sucdidh salkdof the compressor
which is connected to user side heat exchangers (33)

(21) in the heat source side circuit (11) and which traps refrigerating machine oil separated

from the gas refrigerant,

the refrigerating apparatus performing cleaning operation for recovering
refrigerating machine oil for the old refrigerant remaining in the existing liquid side
communication pipe (60) and the existing gas side communication pipe (70) to the
recovery container (40) by operating the compressor (21),

wherein an operation condition during the cleaning operation is set based on a
Froude number Fr expressed by an expression Fr=(d/dj) X (U*/gD) where U is a velocity
of a gas refrigerant flowing through the gas side communication pipe (70), D is an inner
diameter of the gas side communication pipe (70), d, is a density of the gas refrigerant

flowing through the gas side communication pipe (70), d; is a density of a liquid existing in
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by nmeans of an existing liquid side comruni cation pipe
(60) and an existing gas side communication pipe
(70); and a recovery contai ner (40) which is provided
on a suction side of the congressor (21) in the heat
source side circuit (11) and which traps refrigerating
machi ne oil separated 10 fromthe gas refrigerant,
the pdvesideedoniigeniaiticigpipp PH) adndsz i ardravitiiogalclcesleation.
operation for recovering refrigerating machine oi
for the old refrigerant remaining in the existing
liquid side conmmunication pipe (60) and the existing
4. gasAstfiyetniiiglappaatusedmpripi@g( 70) to the recovery
cont ai ner (40) by operating the conpressor (21), 15
whes Bedl shivee gille chictié (COMRich Bairboided e J&ﬂprﬂt’sbf)%'ﬂli) @nd a heat
connected to the heat source side circuit (11) of the
sourcefstdedRanech (24 ugnd whichiPesercRl ta usbrWidd hday eRéhangers (33)
branch pipes (71) respectively connected to the
by dkalsadf by lestig%EH ufd Side %ﬂhmﬂﬁ@dﬁﬁ)ﬁg}ﬁg&(ﬁ@ﬁ%cﬁaﬁteﬁfﬁﬁn gas side
pipe (72) to iqh the plurality of branch pipes (71%
com@iehiSHA0A PEleqd0);and an operation condition in the
cl eaning operation is set based on a Froude nunber 20

FI £Xqoe&sesbniind (40X PhegSis Qo tided @8/ déuctidn (side/ &f3he compressor

where Uis a velocity of a gas refrigerant flow ng

1RRRYBt bhGcs &iamcﬁ'buﬂg 81)(13 %%d Ghid@ag@aefridefing machine oil separated

comuni cation pipe ( is an i nner dianeter of

fromt e gak esmipémee, (72), dg is a density of the gas
refrigerant flowing through the stempipe (72), di is

a d@Bsiréfvigefatig! lagpardtus X ipsifbigink N cldaQingt Q?eﬁiti%ﬁ (f82) recovering
and g is a gravitational acceleration. 25 5. The

refrigBifatih g Shadhimg oAPRAT @k Wid OkfrifdYar@ Nemainikd dh he kxis@ng diquid side
and 4, wherein the operation condition in the cleaning

comBRBIALANipE (807 288 thbadxidthe FOure SinMumRSion ?ipe (70) to the
| arger than 1. 6. The refrigerating apparatus of "any

recoR B htaiheRi(#P) bk optratihg tAOEbrApre¥d@ (BN the operation

condition in the cleaning operationis set so that the
Fr oWB&einSthRUgHRESidé TomnRuréatioA@BE (705 whith is connected to the heat

refrigerating apparatus of any one of Cains 1, 2, 3,
sour@®did#, circuit (11) of the refrigerant apparatus is composed of a plurality of branch
pipes (71) respectively connected to the plurality of user side heat exchangers, and a stem
pipe (72) to which the plurality of branch pipes (71) are connected, and

an operation condition in the cleaning operation is set based on a Froude number
Fr expressed by an expression Fr=(dg/d1)X(U2/gD) where U is a velocity of a gas
refrigerant flowing through the stem pipe (72) of the gas side communication pipe (70), D
is an inner diameter of the stem pipe (72), d; is a density of the gas refrigerant flowing
through the stem pipe (72), d, is a density of a liquid existing in the stem pipe (72), and g is

a gravitational acceleration.

5. The refrigerating apparatus of any one of Claims 1, 2, 3, and 4,

wherein the operation condition in the cleaning operation is set so that the Froude



wherein the refrigerant filled in the heat source side
circuit (11) is a mxed refrigerant containing R32 or
a natural refrigerant.

32

number is larger than 1.

6. The refrigerating apparatus of any one of Claims 1, 2, 3, and 4,
wherein the operation condition in the cleaning operation is set so that the Froude

number is 1.5 or larger.

7. The refrigerating apparatus of any one of Claims 1, 2, 3, and 4,
wherein the refrigerant filled in the heat source side circuit (11) is a mixed

refrigerant containing R32 or a natural refrigerant.




