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29 MARCH 2007 1 DESCRI PTI ON REFRI GERATI NG APPARATUS
Technical Field 5 The present invention relates to a
refrigerating apparatus connected to existing 29MARCH 2007
conmruni cati on pipes for perform ng cleaning operation
of the communicating pi pes. 1Background Art
Conventionally, a refrigerating apparatus is known
whi ch includes a refri gpEtiRIFEfIONI t that perforns
vapor conpreSS|on refrlgeratlon cycle by circulating a
REMIG qq Aﬁﬂi? efrigerating apparatus is
conpose oor an outdoor units connected with
each other through comuni cati on pi pes. The
comuni cation pipes are buried inside a building in
TePR¥alGRs@s: This causes difficulty in exchanging the
comruni cation pipes at renewal of the refrigerating

aPPAFIRL Hlsed! 8FESTioh AelaRE foh & %ﬁltaltlﬁg a?%ax‘atu@eé’gnnected to existing

refrige t|ng a ppar at us usi ng _
G40 R IO T S s

igarant filled in a refrigerant circuit until now,
]hégékhggéﬁqabollshed because they causes adverse

i nf l@(ﬁﬁ%@t c%lhaﬂgr gr}\é?fg‘%&gﬁgt ?%gﬁfﬁs fé%o% inucmﬁcﬁé@m d’eﬁ‘igerant

Iayer an I'S reason, IS requl
cnrélg ?}%g g)r fo %F}ﬂéésn)% mﬁﬂ@x@ rlgtgéﬁz cﬁ%ve? &Fkuﬁ’tzﬁg a refrigerant.

ThL exfeﬁ'i ?a{tl rg]tﬁl?p%ﬁ%tusgg&grﬁg&edqg 119(?0%9& %E{dlogﬁﬁ.[@so(%%ngagé with each

ave rlgerant or t

oth'é?ftf&oggﬁ AW RERNS glpep ik S SOIINLERLI 80 RIRGSinside o

resi rr'gera |ng ma

f
bl ?%S%Cg’éﬁla%é s e s dleats 58 Shfi e pipes a
rengs(?vlf::xf ﬁg?ﬁe Isftiger ngg F%%Ea?%thse g ecg%n%{%%h H)%HE \g}éggxl{qegsl refrigerating
necessary to renove the

aP%?%&?%?n% E’ r'%gggﬁhﬂ@u?ﬁg ngtlng 25 communi cati on
P P ReRFUE CESL Bk oD RNy bn ampoyes
o AT R TR e v
causes ngerée 1n?]%er|?c%t gvrzetr ertl)\cf)fr:gnnrggntt (gl’gstruc{llor% g{" ’?hez(?zol}l/lg‘l?%_ler ang 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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2 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 h2MARCH 2007
exchanger is connected to an indoor unit including a

user side heat exchanger thrdugh first and second
connection pipes as the existing comuni cation pi pes.

reffBerthlife IPSArh@S 8 irdRigefant '&ﬁcﬁ@@%@fﬁ?@ied 2 fRheld Fikhion that a heat
matter catching neans is provided for separating and

sourE& Q¥R ihchshiAg BRLAIpr&kdr #Ath hiRs6198 sRBIHeRI SxchhfifBr & connected to
refrigerant. The refrigerating apparatus performns

an GhE&RR AT inOREMBLd Q8 iseth &P Sk QPEFdich kst TREEseRbh& tonnection

an HFC refrigerant 1s filled to Clean the first and

pipeS GRNGhe CORYY t&&ﬁmahfesﬁmpxrbiﬁéa.e ORf He98IcABh Gid ¥Rt IBhpressor,

in the refridgerant circul thereby recovering the

for%fggefﬁgt'[er@a{ch AR ifs%g&i/igéh o deBhrdting And’ %(%Q%%"égnmineral oil and

ument 1. Jdpanese Patent Applfcation La

forEi¢R! haftbdsOfol-a r ﬁraﬁ?gdfq’ﬁ@‘ r@fr?%elreﬁﬁfg Spratul le%eéforms cleaning

I iventi on Probl ens at the Invention“is to So

op§§$&{ f QQo&lﬂlggagﬁer&%dﬁlBhé) Qﬁ%ﬁa@ﬁF@”&Fﬁ%’a‘P&{g rf{lélﬁ% to plean the first

refrigerating apparatuses, for exanp

ond PRI Lh BUEBF ntOllec P gi%??aﬁ‘fﬁ%?%‘gﬁ *gé?”é@t cireui, thercby
- ion extending in a
recOile AP Bripdrhl G Bo AR B T Taaon
tho it op bl PE Tl B8 TPRER, HiobloR | AS DL Putfoflion No.
200Rh8 LGB amatters which remain in the comunication
pl pes on the gas side, it is necessary to push and
Di{ch&wwﬁh@lﬂ%ﬂliono” and 20 the foreign matters by
e T ow of & gas refrigerant. Especially, it is
' . h ' | oil dth
eyl ot R BYERNRE Soke® ot T gerant 0 the
Comriig § o ioRAP Syl Bt i Figglilfe popyyses,for example,
oA P b5 B8, ALARLEE SR TR eiRen i

nsi ion during
. ¢l i ng. iap. his.. . the f] N
S S RRoBE T O Gl ier b HRASEBRAPE AT ARy divecton i
for1g igﬁ%lfc;?g;ﬁffgﬁ%%tgﬁ ph%ﬁoggg %;Hggﬁglofghagof&@ﬁig e B Rboor it
et NS T R At R prpeBrog” dhuke’ oy BE) Blain in e

con%?nur%a%mn 1231%%5? 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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3 The present invention has been nmade in view of the

above problens and has its object of obviating

troubles in a refrigerating apparatus that perf2# MARCH 2007
cl eani ng operation of existing comruni cation pipes by
surely reducing a residual abount of mineral oil and
foreign matters in the comruni cati on pipes. 5 Means of

Sol ViGyE0Gt RvefliGBadhal ﬁ%@ﬁl VieQdo MR NBold @I‘Ob‘l&ﬁs and has its

present” invention provides wll be described. The

objklt’ cﬁ{ob@fﬁﬁng SoRbs i PRIBRR Gy AfRrdRAMat sEriR&b cleédnidg operation of

refrigerating apparatus™ which'includs ‘a heat source

exi t%e &hﬁﬁﬂicﬁﬁ él:) sou Ehréﬁ/ ﬁﬁ@é{h? e0reddhll AnSQIRIESHREal oil and

ce side he exchanger (24) and

for%\‘%b) t!e?sxﬁ%@@cﬁﬁéﬁ%fcgn& g side heat 10 exchanger

means of an exi s ng liquid side comunication

sting gas side communi cation pipe
M%S%f gﬁ %ﬂﬂ per

orms cl eani ng operation for

rembﬂg fl\?h% Qxﬁ] e B Hﬂ's&ﬁ 119\9311&519?(@%&'@11 be described.

refrlgerant e eX|s urd .
oI 850 2198 {8l P00 9% o
whgc%]lhcluaé a !hQatt g&rc]; s{d%tc:er{l]hgil?rmﬁ% 15 gﬂ}gwﬁ@@uﬁ‘ﬂl aatﬂ:emspressor (21) and

operation condition ['eani n operati on

a RAP &R @g;wfsgﬂ% (@) REPLRRRCH DoruB0of 1B £IREATide heat
ex%hggn%ugégz tonﬁ’lC%ﬂ 0P (afa X%{%E fl&ﬁdgs‘}‘ée §bxqﬁumcatlon p o]%e (?]Og and an

s an I nner anet

exi?ﬁgg ggsg Elrd ]9 er a@a%d ?ll %1%}: ﬁ?ﬂg %ﬁ% J’V 19]? ﬁe&oglééjgfégﬁlhﬁ 0?errat10n for
rerﬁ?v%l}ygé Era g Qn:?c%lr{ezg})l f012 gn dcéd 2 Qa?lp%llo%ly t}?g e?lstmg liquid side

as Si nlca

coégg%ﬁ:a? %r} B&e e(%ﬂﬁ%t}ceﬁag\ée& ns‘@ég %aéel lt; g%élglsh?ﬁéﬁct 1i8h plﬂen(ﬂ);] Sy operating
th q@ ?n pi pe (70) mhich is connected to the

ehcgg}prgsg 2 Si de CI rcw t (11)I of Ithe refri gerant .

(P .%’ e anBle oy af bt JORRAH BpPER cleaning
BBy B R ST Py A SR %' fhpssin
30 AT R R A BRIl ol e i

IH.P‘R{HE:E Igl’? B@F:Ué)e ?{a géq%gt%%he 2as sﬁe goﬁ/l%u%;ccla idn 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 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=(d,/d|)X (U%*/gD) where U is a velocity of a gas refrigerant
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4 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 29 MARCH 2007
refrigerant flow ng through the stempipe (72), dl is

a density of a liquid existitg in the stem pipe (72),

and g is a graV|tat|onaI accel eration. 5 The third

ﬂo@* I'ihé’ 5k p;ﬁgé ?) Wi B SRANE éyn'itﬁﬁﬂlcitfbnaplpe (70), D is an inner

rlge atlng a whi ch 1 ncl udes: heat source

dia?‘l21 SHhé Hﬂeﬁhé k@(‘?% 'rdg s %eﬁ’srl VofARE gué Yéfn@erﬁﬁ’l"‘ﬁéﬁﬁ@c’chrough the

and a e side eat exchanger (24) and

ste(\gpb%e q;l§) W@%H@&‘suﬁr Ooffa lﬁ%‘id %kgﬁ Oée“?ﬁ‘tthe riNEe(7203%d g is a

an exi sting communi cat1 on pi pe

gﬁ§$%%ngpgﬁggﬂnﬁ%}stlng gas side connunlcatlon pi pe

a recovery container (40) which is 10

pr 0V1;1ee ifQNaufl R d@%bﬁ:h{j §019fn5119;3a1£s(n’§96c?§§% re(fgéérat'iﬁg apparatus

t he at source Si circult whi ch

whichl b RGeS Mgkt Q@ﬁ' V\% E‘lﬁﬁ %hjcuﬁ?ﬂ?r\%l@? Eﬁ%&eﬁ%ﬂl@% compressor (21)

refrigerant, Ing operatlo

anJ theEF Q&‘ﬁ? 's{&g l{e‘?xf Ek&%gér (?Q) URE WHigh & %Orﬁ‘l%&tga &2 Ohddr side heat

eran he ‘existing 1 qu

cx&gﬁ% < §Zt Y oﬂleQﬁsp Sf %Xl&ﬁll% %&Igﬁd S Lo PRI Sh g)‘?pe 516(3) and an

|on recovery contaln

ex19t¥%£_g%§§ asﬁd ngoﬂlﬁﬁn&%{mﬁ %ﬁ@ 67@5%110%5%%(%5}}?%05!% (J{eg %ﬂ)) which is

erSO Vi ng neans, I on aur

pro&ﬂaﬁgggc!rne%%cqgn st fathg%gmﬁ§ess¢‘o%t Wﬁleﬁ’le%’% ta?og{rc%gkCﬂﬁmrcult (11) and

expressed expr SSI1 on

whﬁc{ﬂzérgﬁ? %%Er%tlﬁg trﬁa&ul)g < oglc %ﬁégrag%dm?ruoﬁfitg{ G%E I&%;%%O?nd which
pergclnjmss ?é}:& 1&” e}.{fraq{o%%} ?Fe O\QJr%n&'}%Fr%ﬁatﬁlgqﬁac%wpfo‘} 3hd 01 refrigerant

NSi er ant
ren%sld 18Fg 19 h%glt_s;ﬁ%g 1§u161f Sag '%rgl% § fp%tg GIBE a{ft#l e .Q;Zth)mg gas side
COI&Fllél{} cfa@?q glﬁgf‘?@ CtE g}eorregeve&gcgqtﬁnerd(ég} ‘%}(J rﬁei%atmrgoﬂgle gompressor (21).
2 S R B S WO o S ——

of the ref erant a arat i{ ose
t|

DT Jobr o Brhnth 81 Sy B e B FURRY oo e dfegrprossion
rreiebRideEp) z%fw?%UKi? &ﬁﬁfﬁ%oﬁi‘f st TRPARE e aes s
coﬁ%ﬁw?ﬁ% 1%%%?2% s g T e %‘r{hg'ée?%@%étrhﬁl?fﬂ%?ﬂé} Pipe (70),
s FFESEY BEft Rt PR ebe r&aﬁ%ﬁl (o5 g3 R o calcn Bipe (70),
d; is a density of a liquid existing in the gas side communication pipe (70), and g is a
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/d;}X (UzlgD) where U is a velocity of a gas refrigerant
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5 flowi 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 29 MARCH 2007
refrigerant flow ng through the stempipe (72), di is

a density of a liquid existihg in the stem pipe (72),

and g is a graV|tat|onaI acceleration. 5 1In the fifth

ML R L1 el i s
h

P i )t S g s

AR i i o Wi

gakg& alhﬁe&ﬂ%ﬁ%‘rSt second, third, or 10 fourth
em solving neans. In the seventh probl em sol ving

meang, wkNeak §lbbREN 0Mvidd Wit | et OSrRA! SQUGES iR 48 cleaning
i gh bigdg ' &

circuit ( I's a m xe riderant” contai ni ng

ordafat 418 o P BRI Able i Mgl 8P 908 . bdon®! i, o
foufrl.ihﬁn%bl@l?&g Cé)&gm%r obI em sol vi ng neans, the heat

rcuit (11) is connected to the user

si dg; hgat m%CEl%?ﬂa% S()ﬁg’ g :{?ﬁygﬁlg {5' er S & H(gtll)lll Y1 fle cleaning

side communi on pip e eX|s ing gas

ope?‘ﬁt?oen CSOJMF tﬁﬁt Q %r&l& lQe)r 18 % bl garréé}em atﬁ‘l-: ?Ig&' O ond, third, or

opera or c eanlng e exi st ng

Ul (60) and the eX|st|ng gas side
fougt%%ﬁllel%gs V?n (70) the conpressor (21) of the

?ﬁ:ﬁ@fﬁ#ﬁ@ 50 ot R R o BB sic
q .
e bl F&thﬁt a:glglﬁg ;qga ;,g | gwgle fﬁlgg@g 1@k 520, second,
f
ﬂ“?@ r*ﬁﬁh@“ﬂﬂgFﬁg&“ggsggkhg Frthg glderioakgﬁrggtlon
2 L and the existing gas side conmunication pipe
(70)0 & éﬂ%’hed and flown by the refrigerant, thereby

PR R Bt AL e -
RUAUN R -
corgl:ngg hear}\w%)é@@&%a thé g)%)stu%ghéa%usgge (t:or}flemgx)l(llcgt%nn}%p (%I During the
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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6 communi cation pipe (60) and the existing gas side

comruni cation pipe (70). During the cleaning

operation for cleaning the existing |iquid side29 MARCH 2007
comuni cation pipe (60) and the existing gas side

comuni cation pipe (70), theGConpressor (21) of the

heat source side <circuit (11) is operated to all ow

cothPfnc8fién PREaEE) 4 the @Wstifg Pa0dd BsinmuAitbGorbpipe ($0). During the

communi cation pipe (60) and the gas side conmmrunication

cle?ﬂg??i ggxq}mn [P él@:ﬁnﬁ% %ecéﬁﬁﬁignl i@ BRIEAohMhuniédtRA, pibd1660) and the

eratlng machihe ol | for he ol d refrigerant

exi%{ﬁ?%%@ 6%])96 o icafibh 3{1}?@“” 87(2' ] SnHréQof IV thethkRNsource side

the exi as si de conmuni cation pipe

ciréuzp)(li if ! %W?té@ %hﬁllgﬁaEheS ‘Pe'f-ﬁ'l%%aﬁf 48 AbWCWirbudil lhe tRquid side

e separ at romthe gas re gerant, thereby being

co#ﬁ%ﬁ%éﬁgﬁlg 1&) ?@eanrﬁgg?g%’ d %ﬁhﬂﬁﬁtu‘rﬁ%he‘i@ | Euhﬁg the cleaning

m sol vi ng nmeans r oude

opé}ﬁﬁm‘gaaslfc{, é%ﬁfg%ﬁﬁm ma@ih® o [t b{\ﬁﬂtﬂeﬁjigefnﬁ{tcr%nﬁfmng in the

rigerant flow ng throug e gas sid
t
ex1$t?r(gg}f@h& §1tdte %gmélglsn%;atlgz 9%)0 rﬁuﬁ?‘%@? 'g%ﬁétﬁ{% gzgfs" sﬁ‘% &ﬂnﬁ'lﬁﬁcatlon pipe

(7@;? ?l%w)f’@éqﬁ% Pg{lesoﬁlrcg ek ﬁfé’[ﬁ%%lf{] %iﬁlsa&%sfr@m the gas refrigerant,

i'onshi'p between 1t vity —wor g on

theﬁﬁ’? el et ed 80 ORBo Fer B BRI PR o Bt 1 ZSJ g
thr quah. 1he £AAkYSoBORTINAR AAR: PHRErAUR) nuhES: oxpresses a

probl em sol ving ans se operation condition
I
ratlfguhorq't 13%%@% e(ﬁ*;[g% %sgreg%e?%lour “{%H%F}g%%?ﬁﬁ gﬁyﬂﬁg onﬁfrtumcatlon

T T T e
ottigh %}dszglepf*rglgd (lglﬁ’%l er-llgi] %ﬂ?ljeégegl 'ﬂé@gﬁd%{?ﬁq%ﬂgﬁ% %@%&Z Be gravity

are cohnect espec ve one

woltilh B ufya li'liﬁ% & g%er%eﬁtec‘?ﬁ%%ﬁ%?ﬁ] SOOFR e ipeiel foroe of the
e ke B, Ak Mg B g E%%%f%t 3 e

soly%tgvaolﬁag{cs %%ﬂ thﬂoé:'%zttwg (};ot%rg OBI IB et ?%mngro?)ﬁ%atlgggb%getd on the Froude

nication pipe (70) to a gravity working on 25 the
nw@ﬁ%ﬁ?d in the stempipe (72). In other words, the

bt ﬁm”#‘h”ﬁr?;w%ﬁe SPcRa ngoh PRg %I#‘S%ﬂl{al%%ﬁﬂeﬁﬁss hBees side
cof ekt pihe @B B ATPEHEST B TURLFRL BAndh Pist (1P 288 Sne st

pipe 21755 2[%6 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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7 through the stem pipe (72). These probl em sol vi ng

nmeans set the operation condition in the cleaning
operation based on the Froude nunber Fr. Herei n29 MSARCH 2007
the liquid that can exists in the gas side

comuni cation pipe (70), thefe are the refrigerating
machine oil for the old refrigerant, the new

thrﬁlfélﬂhg %fe?r[‘#n pedn®) t MG iesopfoblidnt Q@Nﬁ‘zg' rﬁ&rﬁ‘%@ﬂh@%p@falnoﬁ @bndition in
he new refrigerant. The density l'iquid used

the'c‘i‘eahﬁfgr SRR Dabdiord the Bes de Wkekr FF. ' S pr ef erably a

val ue of the largest density anong the refrigerating

e i Ein0hd tht ¢y H‘Lﬁ-a@éa‘ﬁ dxtd {HOBE %Qé sidé B@mﬂﬁﬂ’ﬁcaﬂon plpe (70), there
refrigerant, (‘31 e refrigerating machine oil 10

arel i fé?r‘(‘%eﬁ-?cfr[% QﬁEﬁ‘lﬂE oill & %ﬂéuélds% BhR, he nSw reﬁl%erant and the

necessa arger than t denS| y of the mxtufe of

refﬁ at'i f’da Bin@ldin r"@E I'He{iferegh%eﬁe o € &hdey &f 5¢ ﬂl%rl?tmld used in

refrigerant ri gerat’i ng machi ne

inﬂ%ﬁgm{lgrthé PR UAE Wubfdlef FOR! gfé&‘eralﬁg t%lg E)P&fe lh%qélstddén@byl among the

gas sl de conmmuni cati

refﬁ%ﬁvtgx?%n{agﬁiﬁja gﬁrfﬁf][hes&ﬂ ?l?ﬁ"l ella'ﬂt t Ei? ?.Igdgn ﬁ@faﬁ the refngeratmg

nmeans € opera n can eani

maPRGE i1l R thé fé\%t eﬁ'%g}mt t u@%‘éggalﬁtﬂmiﬁefeéedrﬁ% larger than the

arger t SCYIbe apove rou

derﬁfty%@%ﬁl‘tiﬁ}r? Jraht ‘Pi g? gﬁe{cgﬁgﬁ' oil %Pﬁl oéldtﬂ%ﬁq&?a%t the new

rigeran oW ng

reffigé}mljtn hﬁ:@tﬂe%f epéatm%i?rg&htu?e Gil %ra%E tn\éw"‘ﬁﬁtf)%e?%}o%b {lﬂ? the liquid in

quid I n the communi cat’i on

the 5 Sl ki B i€ Pl ol B0 28RN,
lar qgrth'éhﬁ‘ h f]]?roﬁllg% 's{}l%fr}cghﬁi] a{l%r&g (gger}tt % cdfition in. the cleanlng

refrlgeran oW n conmuni cat 1 on

opc{%%tgo‘ﬁ }(Squ ?l%a?ﬁes Fl'o%dg %ﬁ.gntbglaﬁr i Da?% ﬂaﬂ iy W rd%ﬁfns%eg %BOVC, the

e comnmunicati on pi pé

Froluﬁet b%l' )i‘trh x?)ﬁe%?éseprgt% %k g ﬁ{gr%?ls ’fOIIBQ eof C}H? ggg ?Iﬂigterant flowing

¢l eaning opera
thr&gggl tﬁé dé‘ u&onrgrehélglc%tl%gllpe iﬂ% 9 &%Qvl wAﬁ(}%ﬁ o G]Eilqulid in the gas
4 hc:o%gg@f'ug%@@‘:ﬁg 2 SR  e Bpn
o 3 O e BT e o
n%ﬁ%%rﬂw@?o%gﬂgiﬂ%d@i (B S B saiph e sy L Gpme farger than
B

Iarqer than.th ravi wor ki ng..on the.l i

gas t&g s&)étnnﬁ%»b 4 Sgiing pirang WR@?IW ncﬂtlon in t%e cleaning

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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8 (70). In the seventh problem sol ving neans, the
m xed refrigerant one of conponents of which is R32
or a natural refrigerant is filled in the heat 2»MARCH 2007
side circuit (11). As the m xed refrigerant
cont ai ni ng R32, HFC m xed rebri gerants such as R410A
and R407C are 5 exenplified. As the natural
(7 (j)ef rigerant, carbon di oxide (CQ2), anmoni um (NH3),
hydrocarbons such as propane (C3H8), and the |ike are

exenglihd i&enthFHrbBiehSoRfing RRahd) Mthixea réfigkAgt MlEsSdbmponents of

i nvention, the operation condition in the cl eani ng

whithhSis %206} ;J[ HatSfl reﬂ;lgé%ﬁlt RMillgn FhOHIR sOMEDSIde Kircuit (11).  As the
Speci fi cal In the first and third problem solving

mlﬁaﬁféﬁn eraft cbhﬁnﬁﬂ%erz@t' APCGRRLH iR eﬂaqtstsla@h 64 R3O AGnd R407C are

operat on i s set ak I ng account of the Fronde nunber

exév'_\rgllgi resgi m‘é? J@ﬁ“ir%‘apaﬁg' ParB&H VESRidE N @) 2\idr¥onium  (NHS3),

ing on t e I 'qui gas side commrunication

hy&ljogﬁb&zsos)ucﬁgﬁnto&gné (@ﬁ )8 %tﬁ%rlﬁéeﬁé 24 eﬁé?ﬁ‘p

er ant gas SI

Ef&Q{Mthﬂ‘}gﬁﬁoﬂl pe (70). AI so, in the second and

ourth em sol ving neans, the operation condi ti on

in trgethg FEBLD A BT BpdrtictPLordidilth HECAHRinPbpdrlifon is set

Fr ou éxpr essi ng th ationship

baé%ﬁt %ﬁggﬁdﬁ% g{. \e{rbrt Br, V‘%ﬁ)é&lﬁgal% nﬁll% frktGl Céhl.hppl%%ﬁe)m %lgﬁg means,

gas srde co I cation pipe

o U O ST B [ SR B8 G621 e
nm{n?ér l!;‘lheqrp%s?wg (?]{15 fegﬁfgﬂ Bbfveert ?llle §q¥l ity W%ﬂ&ﬂ% 8{: @ge)rhchﬁd in the gas

e conmmuni

sulylo i n?{]a?log rﬂ, &?ezf)logé’fﬁ& feSndtis1 fr)kc?e% tﬁhtég% tellle rant ﬂowmg through

gerant. anoun

the % téwge £ hﬁﬁ%ﬁ% P@L Qﬁ)ﬂa Allgg i?ll tﬂe s?éd'ndgag{dafog\rtﬁrb%ﬁlgﬁ solving
oA T S R oo o
it SRy o S B2 RS Rl B v i
d h
StPE P o Bl GPoERIR TP QPP rBEins el aﬁt §ifipe throughn

than th of the gas refrigerant. Accordingly, in the
the T BARIRT 317 eration, if the refrigerating machi ne oil
for

ol AR B AT B B
solvec? n eacl‘flt (‘:ther teo ﬁowl\{lno‘%ct'ﬁl 211qu1d side communication pipe (60) while foreign
matters 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



10

15

20

25

9 refrigerating machine oil for the old refrigerant

and the foreign matters which remain in the liquid

si de communi cation pipe (60) can be al so fl own 20MARGH 2007
vi ew of the above, when the operation condition is set
based on the Froude nunmber %r for the liquid and the

gas refrigerant in the gas side conmuni cati on pipe

refﬁgéﬁitn?gsma&ﬂl@ ofl & th bR reArddd kAEHRI ORI B a®rY Whth remain in the

neans, the refrigerating machine oil for the old

hqﬁl@fs[de%ﬁﬁ‘ﬂﬁm@ﬂﬁntﬂft% (605 St 18 &K S oW)i ch remain in

he liquid side comruni cation pipe (60) and the gas

S' den, GOEWH hatd b?ﬂ: RIRG héBpebAdnt@nfiltonnisadt beatdifthe Froude
refrigerant sure Further, when the operation

nulﬁI qUIrgtbP Jﬁ;{uﬁ?ﬁn@lﬁé%g% e g%&&tﬁﬁ‘i’&d s@iﬁ%ﬁaﬁﬁm&ﬁfon@?ﬁe (70) as

e gas rant in The stem pi pe
t e
in g{eecfgﬁg aﬂégh?!i ﬂﬁt &g}%ﬁ%mé@s ngerr?e a%&atﬁ%ﬁfnﬁcﬂige toli‘l for the old
refﬁ%érﬁ:'f;tgﬁfd?ﬁl'enfgr pﬂaﬂ\?\% Ovhich 3embitCinOthd lidh Eidgq,roﬂﬂﬁurﬁ&ﬂlon pipe

oreign matters remain 1n the'liquid sid
t
Y B BB AE Bo BEI G By e e i
A& tﬂ%r(ﬁ;%ﬁ{ﬁe | RESitoh 1 s&MAsdior l;h%vlffo (ﬁée nLQMbértTer for the liquid

re ?lgerant nce, accordlng present

an“l@*?%'é%h tafifini B 5@12@8? (P2 B 1 b ‘%&ﬁcﬁ‘%ﬁ@dgﬁ%}’e (70 as in
then&g&?cf gnd [Poﬁrpmy @éieﬁl sglg/ MH G lfcqﬁ ermlﬁ%gna%ﬁﬂc Rt for the old

uced sure nlng operat VI at

reﬁtlé%rl ger a g%‘pﬂﬁﬁttggo‘?]ﬁ%? 1 gﬁ% g l%‘fé ?@Sr"é’ um%atlon pipe
(60:)%%d tﬂé? sggldg%%['r?ﬁl.ﬁncaltl%n?]? g}(f) tclanﬁJﬁ mh%ogtéﬂl Q)gpe (72) and the

operati on con ean ng

oosBFRBFS AR O BB LR il &fglﬁ”berzgrl nerti al

for %—?en% acggrd Stortﬁg E)l‘e%g{tﬁﬁwgenologv\fhg edl Ma? H&Byﬁpoef tﬁﬁ?efrigerating

si de"comnuni ca Yar ger
maghlﬁ]e\;/‘ﬁ)%lyfgvﬂegl IH% %%e}‘ hgasui %UI f(j){cﬂgr[n n}agtggr 1 ftreI: S)élrstllilg communication
plpn'g?%nel?esregg%edfsglrgel%E ﬁléedcqa f ef I e{l,t?({l‘]},] Sﬁglgtntlg g?l%bﬁase?aglﬁ?d due to the
exiei e 56%%%%?@%@#@}%%‘% Hofioga °¥atwdn&% {pdfen marers.

Pt A ol BT PR Aavile TreBs e opeicly PG th ol cloaning
09%5'@0&123293#9%&1'5?&}}%8@? BB e ige R T High PR condition, the
1ne§%tll ﬁﬂﬁ%ﬂ% rte ege?a}l)‘x? rﬂ‘%%vln?gnth?&{] Itille %gs |31 tclgl%n’?uln%%ginq %ipe (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 (70). 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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10 operation is set so that the Froude nunber Fr is

1.5 or larger. Under this condition, the inertia

force of the gas refrigerant flow ng through th29 NMBSRCH 2007
si de comuni cation pipe (70). becones 1.5 tinmes or

further larger than the gravﬂly wor king on the liquid

in the gas side conmmunication pipe (70), so that the

opdrMifistet g aR FRULEL A8MBBL Ff R1.P6F D&, URMEH ti¥ orilition, the
refrigerating machine oil for the old refrigerant and

ineht M 160 BF G FRULRIRrdnd AORASERrSMBNhA kas §iHE communication pipe (70)

per pendi cul arly extendi ng portion of the gas side

bedoRIBTUN GRfck OF ARKRE 144D thad MéSeravitd %}{El?% gn REOREER in the gas side

sol ving neans, the reésidual anount o

conttnﬁlgﬁi.fcgﬁ&f‘gf;g@ ggm?%gitﬁ‘ﬁ tRé korbObf tﬁeh%asqjeﬁ“l;%?ﬁeﬁﬂ itgep @ Ring®ifvard the

orel tters 1n the existifhg co ni cation

reﬁ@l%&%gcﬁ‘lﬁclﬁﬁe fofleng BRAIARE Rigakine kild t}ﬂeofo%i%ffmatters increases even at

scription of the Drawings FIG 1 1s a diagram

; .  ngs, . Sl
thezﬁ(;ég%\érngﬂ:u?arffé{tl%%%%?wdn &Mh}gl %s ik é&rﬁmﬁﬁﬁgfﬁéﬂ BRR(70). Thus,

ing to ment 1. 21S agra

witgggf'sgﬁ%ﬂl&ﬂ_ ﬁ]ﬂé &leahd, PR PisfIuRPINEET éf rtg@lfégng%}gllﬁ’tgg miEhine oil for

resi amount ratio. 15 Fl ram
S | I+ger (ol Lt - Al [ ] (e
eSO ol AL Ryl SR SRRSO pics o o
ssllile]ry'heat source side circuit (outdoor circuit)

d%@éﬁ%&l .
o1 cowﬁressor 20 24 heat source side heat exchanger

Br%?ﬁ%ﬁgﬂﬁhﬂﬁﬁqhgg&%ﬁg@gr) 33 user side heat exchanger

oor heat ex ) 40 recovery contai ner 60

liqghd pigde dfaBray Eﬂo%@bé grl}e]gf;ggl%nhagcwi HEconditioner according to

communi cat 1 on~pl pe anch pi st em pi pe
Em@ggyﬁgpggs for Carrying out the Invention 29 MARCH

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 compressor

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

2! branch pipe
72 stem pipe

Best modes for Carrying out the Invention
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11 The Enbodi nents of the present invention will be
described in detail with reference to the draw ngs.

<Enbodi nent 1> As shown in FIG 1, an air condi29 MXRCH 2007
of the present enbodi nent includes one 5 outdoor unit

(20) and one indoor unit (30)L. The outdoor unit (20)

and the indoor unit (30) are constituted for an HFC

ref ripgeRARbdindA BPLHOYredtnl lintedBibn CRIPD3€es@ribed in detail with
refrigerating apparatus according to the present

reférBYENL i drawisout door unit (20) and the indoor unit
(ISO‘)% are connected with each other by neans of an

exi Sid b gyiid side communi cation pipe (60) and an
exigg%ﬁgﬂgagﬂside 10 conmuni cation pipe (70) which

had ' : ; 10t .
aﬁ iﬁ%g%{g?nﬁlﬁﬁll : .'ol\rf ea!gy%ﬁ_%&?gfgtg&g oﬁ'%@Bré%ﬁtﬁé?ﬂf&g%ﬂbﬁt 2P des one

rrgerant “or a

outg&irf Ur9eRa ind iHe ihd&d?—%?het f(!?dli‘)gt H%e FutdodP ﬂH'iitt Ei(di §§5 itléeoiﬁ'lmtxﬁ%nit (30)

resent' 1’'nvention, a erant circul

; A el Tou o

are ARG oF ARG Aisfnl RfuuaRlr it o0} Sihpflesifomigerating
| b f th i sti l'iquid sid

wor e U R BFRRRORL e o0 St no as oide 15

compyai Ogl%cio? &HIRI (E?&égcp g:hg r}%ﬁ@or%ﬁ%@i afd EGithllied i]vsgﬁeh fch other by

t he “out door t oses t source s
f L 880" Bl b, G0 S g o s
corkeeiog b0 (A A e TERIANAR cortibligh B8 SO yyc and an
b IRP A O St 80, s grconsione
o Pl VB €388l B AP o} et ctdon
circﬁtgqgﬁ&g{?i%h%%%@fé&%@?& ind Sgﬁﬂ—gﬁgﬂ)}g 2% i ftdoor unit (30) by
mef 504 85 80, 308 oy S RSP0 i s i

caont-ai nin as a nmain conponent, and the |ike. Not
COH?)%PV%%"@%' refrigerant but al so a natural

% B P SR B bbb A ek B s
cirpile” BhHOORIRTh R (DA coppstsspe Gl eoL R goT (2 four-way
swi?c%r%ﬁ\?esagf, a.glg :!a')l oiltsﬂoglp fieat g)t{c%%ngzegr (%% SZGIQV%Z as a heat source side heat
cxchanger 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,, NH;, H;0, and the like can be listed.

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

via the oil separator (22). A second port of the

four-way switch valve (23) is connected to one BNBMIARCH 2007
t he outdoor heat exchanger (24). Athird port of the
four-way switch valve (23) i connected to the suction

side of the conpressor (21) via a recovery cont ai ner

to e( ﬁg} ﬁ%(f-rﬂlléaﬁ}?lﬁ éﬁf’atyes'%vltcﬁ‘ VR (28 PQ'the B séﬂh?%ﬁér £ Y1 - X&¥%cond port

val've i's connected to a gas si 05| ng

of fﬁ@l f )sx&t%i' %afgf% gg@nect n {coted Qe RULHOSH thP %ﬂquor heat exchanger

exc ange to a |qU|d si de 0osi ng

(24:f_a| Xﬁh&g@n BPfh%'gfg% @Q\é S\Qﬂﬂg%ﬂrf{- ficﬁ? Wﬁzt&f‘ o'ffle 68ctibon side of the

conpr essor erne conpressor.

cor{%r%&'or t(Ef) e ?1”9“%5(?\% 1y 8 (c%ﬁ‘gamel* 5(48{ (igéf?ﬂﬂe&) N&erUrg ﬁiﬁﬂﬁ port of the

conpr essor SO comnpose

foul- Q@a& s@ngﬂ%fﬂé/%g}g)% cblguee ? \glim%gpglﬁg‘ gl%ng [\]raﬂfzs gg’g’ r %g lo@ftr end of

anism cas

the olﬁ?cﬁao% ge%:eﬁ%nggi g45 %Eeﬁaﬂ&t r i ' %Q%&@% F%J%zzg\% {2‘6 fough an
Outﬁgérte%w%oévaﬁv Qr%b ng (21a). Synt hesi zed 0| | such as

oil, and the like are used as the
\r/:]; Ir’Ila S HIp rr]ng%InQ‘iP 5 h%}me‘t]tc 1%110(90 Weﬂrgsséép ;uﬁﬁﬁ)m%%gii}essor (21)
is o]t‘ﬁnéﬁ? Prerss%ﬁ iip}@ot%ﬂ%;] e[n\;%ﬁ sesgg ]srsa%or t(#X) eg%g ﬁ:gg'ipo?ed that a gas
i), %g@nﬁrgsﬁeﬁ&%&iﬁﬁﬁi (R EHRS g B ot
o588 S5 o e 5 08 -“ngﬁa%ga't@s&é%gbeePatfogahe e

rerpasLaf gk s GREPEDL R SHmBIES" SEfty il o [l e ot

tch tate tha th first t d
estfhed B et § ﬁaﬁﬁ%rﬁ’@fﬁea%xﬁm Tal ve (23)
t t h other, while t d t . and_..
e WBLPRIPFRoPT (o i et dr oS E?ﬁff&?c PoKe g lipplied to a

mofa} iy R sy esas (240 gty ah ppAE AP PR { 1 hen the output
trequi it T v G o Hahgedy e ok Ve, (B grotor 1) hanges o
ch%gf%ﬁ&?q%{a%rftthﬁ%&ﬁ%%%aﬁdm}qQnt he ovnt 02 o o t ched

t e TP gy e (Ll i 80 e@%ﬁagﬁrﬂaﬁg)%&?@g%rwwﬁ%a ing mode

Op%%}her %e : heﬂg gﬁ%ﬁq }%&;{er %f QQSM d"eur way switch valve

(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 in 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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13 state shown in broken lines in FIG 1), the outdoor

heat exchanger (24) functions as an evaporator while

t he i ndoor heat exchanger (33) functions as a 29 MARCH 2007
condenser in the refrigerant circuit (10), whereby

the refrigerant is circulateld in the heating node
operation. The outdoor circuit (11) is provided wth

statter’s%oﬁvﬁciﬁVIEB%encﬁﬂés?ihnlf’fg. (lg,lo?hetcﬂﬁﬁ%o& SRV Efchanger [(84PfiSRtions as an

matters such as m ne of the refrigerating

evag%rir{ﬁlg% the firﬂfé)og Iﬁgat %ka]rfarﬁlrg%ﬁr dggff"lﬁl@fionsr %r@éd&ﬁ&%ef th 1?]12 fefrigerant

I qul e co Ion pipe (6 and t

cirditfd ﬁhj NGBS thil pe?rig%%@?%&ﬁ&tie@ fh @k B@atg‘l Ghode!dration,

recovéry cont al ner ernmeti c and s cornect ed

D oume L B POy Bl 36| R0 k) Ak 40 cosover

P NNec

forléigﬁ ol il %g as %IB%IQI Xﬂlo\f.‘?hé %%%erg%&%%% Wl B B did 24 gerant

connected to the suction € conpressor

ren{eaﬁ[ﬁ)l% i e F:Jnglif\ﬁét Egﬁggs?(%e( é&m@ﬁgﬁgrfg%gggﬁimﬁpﬂ%u&lﬂng gas side

hereo omin cont al ner

corﬁl%g%icﬁt?or?ﬁi&)g gglﬂpe?l"ﬁxé Q%rvgryt Jb‘la‘lg}l?%éert(?@ll?fhleénaig ﬁﬁf)i\eé g;roxnected toa

cont al ner OWsi N provid

ol AL BT T 2 By BT v v

arrange an ‘i

pori;jl §f {hlg FoltPREY s\ vaitlﬂeefzgg. t trﬁ?eoﬁtf\)‘}%éﬁégipg E%E\)% le{negt[%g |)t(|)’1 gl(r% suction

0 open 1 owar d omo e ery con

ﬁdé P%ECEES“”$J3&%£E; pi pe (42) is provided with a

OW out "va . Each of the flowin valve (51)

The dRCIsR P AT Frptl SPATRRES et flforom in e
recl 85 s Rloet RIS ER b el FEPATlot, L Mesoleet ainer 40y
g FOREE g el Binbts WiR AL o3 il (e o el G hanc. e
noife B LREF alrofiaicn It S Mereat 801 bape? AR recovery
corPd R8s REbpor iU EE belformal s RERRaY it g0 e
o355 Pk 381 & Re st S et BV 0520 > RN G e pwcipaatve 61
and}fe HRE b e S8 e A SRV ownst r oarm i de. t han

2 nibe e ooy QR SRR ot nebBsfppBeae) [ psssing the
recot R doRaEr (40). The bypass pipe (54) is connected 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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14 together with the gas refrigerant is separated from

the gas refrigerant by the oil separator (22), and

then, is returned to the suction side of the 29 MARCH 2007
conpressor (21) through the oil return pipe (22a). In

the indoor circuit (12) of tke indoor unit (30), an

i ndoor expansion valve (32) 5 and an indoor heat

togBtheh 37@akhe %gg’}eiﬁgﬁ‘éhﬂg sBSarfted TIm HedSis r}@ﬁ{gT%? B\?WH@BH separator

are connec each other 1 n series he i ndoor
(22}?_ﬂéntd tﬁ@tp)ls féulBE@Yd AR budliGOsidd Bf‘th%'&oh@%@ 5 (2D the oil return
I qui d de comuni cation pipe I s connect ed
PH@E £yye end thereof to the outdoor circuit (11)
rough a liquid side closing valve (26). The other

end 1pfipd gﬁol}f g élﬁt %122%? 5O (B G: &?Sgﬁjo&t obP Q dnSion valve (32)

connected to t or circuit e 1n OOT

and i ﬁgg&%ca&&&hé@ sgltv nl%}éé egﬁ'éeg sﬁlle ﬂl‘éatce‘i?ﬁ%%&oére C3rected with

Furt as” si ni cat
eac?‘i%g@%g ?%}J%L Zﬁg }J{?Bgf %“F@ZESS. é]erﬁiE alRy &?@%n 15%&%15 (33a).

o A 6 SR bk b g e o
outdBoe cife ) | ) throgh, ﬁ%‘ uift sER%16d tn‘?% n%lggffrﬁét oﬁ‘h% é@er LR bP e liquid

alr con e presen

sidé 80k u&ﬁ’caﬁ&n Hsbg t(&@as e@%’?eg{egrt 1?1&30r' c%cﬁﬁ?l% oeﬁ'lﬂal ﬁllgoor unit (30)

operation Is de "htnpe

by ah{6f & ‘ﬁl l.uﬂ (ﬂ?]gcor?lﬁa&e Eﬁgon}qmjﬁ{er(tﬂg di gléﬁ %bﬂ&_&lﬁm&aﬂon pipe (70)

pr essi e expr &5 on
18 ({6& |cg£do§r°§fﬁ alnat t% E@q}g'tggl&@ﬁg rq"{‘i%tlﬁ élls) c¥ gﬁ% e%llg sﬁle closing valve
(27:)I 0 gthtapralﬁﬁja\g}ﬁheh%% X u.)m -umg% (ﬁqﬁ éz&glaeg{e@ qd the indoor

CH&?'{T@EW%%#@@HEW SQO?%%H@@@? bhY g?%‘s@&ﬁe%og st e
gas 111 stfl%gn c% hgraéfl fo ﬁés?gt &3@41% gt 'tﬁe ca%géltty ofS the compressor

nner

RIS i oy ot i

ex Q§(§|de connunlcatlon pipe (70) and its unit is
[ﬁﬁé}ﬂ?ﬁ] di is a density of the 25 liquid existing in

[ kofies f%agf@? BN, a1 ot (SHAPR00] eration and 15

o e Gl 7] P S BB, AL P SRR e
expl\lleAs%(r:lg a ra%o 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 its 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/m’]. gis a
gravitational acceleration and its unit is [m/s*].

During the cleaning operation, mineral oil (the refrigerating machine oil for the old
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15 refrigerant), the new refrigerant, the synthesized

oil (the refrigerating machine oil for the new
refrigerant), and solid-state or |iquid-state fZIr®ARCH 2007
matters exist in the gas side conmmunication pipe (70)

in a mixed state. The solid-Etate or |iquid-state

foreign matters include detrital powder generated due

reﬁg%br%{ti,%é‘ de®frefrMRrmPRE S5 REsided1di] (tM@&éfﬁgérahhg ﬁfaﬁgﬁle%n for the

I ds”’and 1 ons generated due to degradation o

oo 0ot LM 6 808 gD LTS o o i
co RS BP0 1008 M o AR L g el st
RS A 90551 AR 2 s o
o ER L ot [ ST s gt

mo%&ﬂ@t’ﬁgt ®al '09(% | RBated M thef ;{J}Efn@?r The $@%uré 8F ﬁleqn{élinn%ﬁ? oil, the new

I
mponents O e mXxture rres nmonent to no

reﬁ‘é‘é@ﬁmgtﬂeg’ﬁrg@g?ﬁ?@ %Iﬁ,s al?d;P ﬁ{ea‘g'ﬂgfb[ﬁs KiReess foﬁggﬁl mattgrst are pushed and

cuhst esirable to use t arges

loyfibyd 88%£A-RPAGR MIRIEASpEARgonST LY d1 of the

isti®ng 1n gas si1 de  comruni cati on pipe

(70)th§9ﬁc iitf 1scﬁ!ﬁliéﬁ'lt Blh ﬁn#ébsgﬂ)?é; gg Q%En&&@%gﬁ?}%@ésu}@ g%%erate of the

gas side tommunication p e mn

con&%cln’en{shoq tﬂ?%ﬁ(ﬁﬂé ien E[lgg bn tt%g g?st B8 2% dofi] éﬁ‘};%] (7ad§'n Further,

ew that the anbu orergn natters

eacg 2%1{3 g)?gfﬁ%gogﬂg%g{s%ﬂﬁé nﬁﬁgﬁa{;a‘}ﬁeﬁ et 36 ?[ﬁ)?ﬁeng %@hé Z{}? dplea.ning

ner a e newrerrigera

e R 5l 9 35 8y R B ot cn e
eSS BB o e BB A 05 e R ROt 2051 e

"< Bt PaiE GIHEa g daflonbl Ty oS pigeT LRI p ibe (70 ar
o BP0, B Bl RSP P A oo
tre Bt Moo A5 DR T pl B A R et yeale amone
e R B B AT g B A BB e vt o
e BET g e b 1 TofotuEing e ReodE ampyc s Fopgrample, when
R4 ﬁgfﬁ gsn%slfagas t]%ﬁgllé%/“? z %gl’g{ngﬁﬁ (ﬁeé]aft}b gf lfglég ¥Vﬁ\ a@tfflgl?ﬂu% stggels the largest
o BRIEHR AR AAB: BB AR AR e 50l o o
the %Ql%g of the density d, of the liquid in this case.

%erant, and

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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16 gas refrigerant flow ng through the gas side

comruni cation pipe (70). - Method for Replacing

I ndoor and Qutdoor Units In renewal of an air 29 MARCH 2007
conditioner using the CFC refrigerant or the HCFC
refrigerant as the old refrifgerant, the existing

l'iquid side comunication pipe (60) and the existing

gasHBBigeran® NEEONPIIRH 6 ERRIR RerkifdatRhipts@d).as t hey
are and the existing outdoor unit and the existing

| NdOQfiethtd for Replachig 1RESSH 2h@ oo @WwiuUt door unit (20)

and the new i ndoor unit (30) for the HFC refrigerant

as GheeReM 64 Aif 85 ifioncrREink the@FC efrigdfintbithe HCFC refrigerant

refrigerant or the HCFC refrigerant i1s recovered from

as the ﬁ%dallgnﬁ'l(']get?ﬁ{ef%g !eQﬁﬁﬁ% fi?lﬁgtggdﬁlgﬁﬁlgurﬁéﬁiotﬁﬁ}éﬁé ngﬁcsl al%ﬁlg @RIsting gas

uni existin

sid€ EbhhQRIaRbn BFplquig%j 'élg‘i’:l%gﬁ %g:ﬁ;{%ﬁﬁl‘%%dQEg e{(ﬁfﬂi’% g:gt)dt)glﬁ ghlt and the

t he existing Icat1on pipe

exi%ﬁ% iRty & Qt?tﬁtleﬁ:ieﬂl?o %W&&éﬁ%@ig’ggﬁa 7@ new indoor unit (30)

sequent e outdoor unit t he 1 ndoor

fortﬂﬁﬁF&}QﬁigEﬁh}&shtﬁﬁgggrg f.bi,ggr ant are connected to

e existrng 1 qui e “conmuni cati on pi pe (60) and

cons et b ARE gy LGBl C8, B B i yf=iig PoopRbrck Hom the ai
corf Rk Art oL i, (R BT PR WAF R ASETERIDSA or the CEC

gerant cifcuit under t

roffgiini! BF (IHCEE | REGARR, 3 (RIGGed i i, O61BR iquid side
corrithicatdh AN LS GROBHIEE' paF) RUECclRblnicaldf pipe 70)
Sl SRR 4 BT W op 0 Sl 1 BELAFE Mo e
corbbi 4o fle R BLBLIR YL AN, B T80, Sl s

con&@;@g%fo%g&%g e(?gi !Z)g %ﬁéﬁiﬁs tol?eché %Bﬁﬂe%?orr@:f% %’ic%ﬂ Cvgfftﬁ tirl(,]télg)ention of the

e Cleaning ope
cloffyg PATEI\ZoCP A Mhlp BBt Fingt st e nb R APy ng
t e s ofFR B Rt Br0u i o0 Wl il s Bhingi AV @) S e o sice
clofif y G4 B4 Ak it LR ERY IR0 e gRl Bod PR Rinspioe )
andﬁ@%%é@éaﬁ&%ﬁg&%ﬁ’%@? ialt'e $a%9&mfaé’ Eo %elgr?ovlé":acl:r, moisture, and the
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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17 After installation of the indoor unit (30) and the
outdoor unit (20) for the HFC refrigerant, the

conpressor (21) is started operating and the fozg MuRCH 2007
switch valve (23) is switched to the state indicated

by the solid lines in FIG 117 Further, the flowin

valve (51) and the flow out valve (52) are opened

whi | grdrResttYRRSSoV Mk iRddar Anit 05 la88 8k oWa%&euan (50) for the HFC
during the cleaning operation, each opening of the

reﬁ%@rgﬁofhe%ﬂﬁﬂc?és&n(z‘l?llé’ ﬁar@&f’ape?ﬁﬂlgtﬂ]ﬁ the %{ﬁ%a)ﬁmﬁ%ﬁ% (23) is

valve (32) iI's adjus appropriately. Wen t

switHMR 6 BRUaté mca't@ E%Bl%j lllléshﬁ FRG@pr emg:r gtﬁé ﬂow) in valve (51)

refrigerant Is scharged from the conpressor (21

andTﬁ'l% ﬁJW%ufj{!aigg ed? @e?ng%ﬁﬂegﬁl% aécsI VAR (g@) §N80sed.  Wherein,

f our - way svvltc via thé ol separator (22).

dur};{éethg%cfedh \/%r 6]9%5% At %?H%Séf 9 ohPddo leRpEHRi dnatve gZSI) and the

four-way s ows into the outdoor

g ORRR T al ?@aﬁ%‘iﬁ@% R ondenced | iquid
el AT AR AARRESCE NARYGR bRRaGH! dRPToofitRARS] Qe AlfGeran: i

(25) and ows 1 nto si'de

dlsfﬂa?%%i( ﬁPl?n tthQ &%H‘H)gests&ewquﬂge ﬁfug%l&h%ta@%ay ?él?ﬁlgel%p}'lows to the

e Cco ni cation pi

fou%?rs]% c?l' \%al\% g32qrtl£ ﬁIerJn E‘%ﬁ%ﬁt&g 22i5 gbsnf':eﬂ‘?%aaﬂtod'ﬁer passing

the o refrig and ore rs re
ol B T550 b Ef%)ef?’é‘?ég%?%n R8s Bk 20
heﬁ-!egéﬂﬂgéd %tthh&ﬁﬁg%iﬂzlu? attnlalgg?f s eﬁ%h% eTh q'ﬁ]lent E}% condensed liquid

m xt ur

refifpiut Aikitg dspel i Rlod %‘pexg%gﬁh%é% 3&2&9@ @ﬁ%&ﬁ%ﬁh% figoid side
o O Bl s igpi =
heatIn % ftg %g{?%eﬁgw&&ﬂuﬁk?c%? 1pn %515 L@g bﬁxh ChHRA aglf“gf th h?efri gerating

evaporat e rlgera 0 e gas side
maaﬁg%rgﬁ :,]flsﬁgﬂet (ﬂd %B*l%e P)a.n& ﬁ%efol?glé%%a#{glr‘ste Ltégrhalﬂngﬁlg mmeral oil and
thethI% %%IZIE?% ? Igrée %n?é'ufn abn%aﬂnoa i El%g}qgcf I)anéeﬁe ogxgﬁg gn t?le liquid side
e A Ll e ﬁéstb%ﬁgquﬁ é‘“’%‘ﬁ%‘i‘i‘% o liquic

e, li UId

%ﬁ%.tﬁ%fm%mzﬁ%f&%%ﬁg% b e o g o
tmﬁé% R R LU MR g AT gﬁﬂ%flﬁ% B9, the tquia
refng 9”' d; Z%efwg(%ﬁangeg 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
containing 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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18 containing the mneral oil and the foreign matters
passes through the gas side closing valve (27) and

the four-way switch valve (23) to flow into the29 MARCH 2007
recovery container (40) through the flowin pipe

(41). The m xture of the gas1 efrigerant and the

liquid containing the mneral oil and the 5 foreign

coﬂ’fﬁhfn%&ﬁe Wil diPsd the Wteigh rhdtRrd PAO%aNMbuER M 8ide(Asking valve
di'scharged toward the  bottom of the recovery

(21} QHH Thd Blur i) swildhBy AV 3§l 16 PBHAINR e rebver a@mahelo(do) through
and the foréign matters out of the mxture is trapped
thedlov-EpiBOt4QMm of the recovery container (40). The gas
refrlgerant flows out fromthe recovery container (40)
Lo U hghirk 3¢ fHRYas ¢4 %Hﬂaht 4kOthe lhﬁfdc&'ﬁthlﬁlhg ted BiMePHoil and the

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

for&gg Mhdeles SMedhi 2R fickéh i 4R I%Eodéew cERIPEE BN is (&thargdd Goward the

rementioned cl eaning operation for a predetermne

bo&drﬁeof%ﬁ'r@&v%ﬂ“t%&ﬁaﬁlgle (4 )i athe IE@{H Bbrithinthgt e ﬁ'ﬁrﬁ%ﬂa&l and the

and the foreign rmtt rs and enaining in the

forﬁ?h $h4tfss oltl AYhImHtdR & Qfggg&i &b %Btt&k‘xﬂﬁ” tﬁ@@co%}? dofiiiner (40).

I sting gas side comu t1on pipe

Thé\F&%ﬁ' thit Blo®s REAHRGRY ?erclﬂv Qb RHRE [540? % thteq ﬁfg@%t ClI'CUlt (10)

e gas refrigerant ng In he re ri-ger ant

IGERL Ik PSP BT 258l i
mdggﬁmkg?ggg%aﬁgﬁgﬁrs fromthe liquid side comunication

e gas side conmmunication pipe (70).

Af 1 e etﬁﬁeﬂeﬁa&mlg&%;@%}&o& B Sl bHALHR bl causes the

and t ow out va are close

11q1¥ g 1%6?1ta Igﬁ% thé n‘éh&?ﬁ 911 hAShHE gfnte? Ersf A ehﬂmﬁﬁ‘%\{? the existing

oW out " v are ose
11ql%19%1({e %ﬁgﬁ’gﬁl{:ﬁ}oybg%?wl onﬁ?énéégsr%a as g?ig%%%ﬁﬁﬂu@dtfontﬁe (70) to

be ﬁ Sbaﬁg ?%ngé %\%:gp% Q%n&ﬂ%&ﬁ@ tﬁg@iﬁ& d‘gﬁﬁp eﬁ'f%rédﬂ flowing in
the{_xﬁg‘lérepeglt M}gﬁt t %fe%glrg&oglgug)tﬁg Bjuh&glt {l%ol%ﬁ?é] r:?[ﬂ‘lg machine

our -way swi

oil ﬁrl?r tﬁ% oicpleegﬁgérm e fortrﬁ m%ttegs fE(an’:ﬁP% ﬁ&ﬁld%?cfe%ﬁ‘l%rﬂumcatlon pipe

arge FomT e conpressor (
b LB RTR 1 200 e Tour vy s et
?0:1 dgf%eg é@e%@%&ﬁﬁ%ﬁ@%&ﬁexﬁgﬁﬂ verllvg %él)) and tﬁ)eeﬂow-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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19 The condensed refrigerant passes through the

out door expansion valve (25), flows through the

liquid side comruni cation pipe (60), and then, 2MARCH 2007
heat - exchanged with indoor air by the indoor heat

exchanger (33) to be evaporat®d. The evaporat ed

refrigerant flows through the gas side conmmunication

' 5 SWivk ¢Bs)V AbWE through
LSRR RSS kel it S g e

theﬁgl‘;]&gd 88 sdfHRuficaidiEpipe (8U) SaRAher, gslﬁeat-gacl{afhgecpﬁhﬁ hindoor air by the

I'n the heating nodé operation, the four-way

indBh héafe_exahalmgel( B) 10 18 cvBpdrAS! RhE c SR RortiDEahl AE through

Ines in F The refrigerant discharged fromthe

theCRTRIRSRHmnfddtidnl e S?d)ta%dtﬂaﬁseg ithroﬁgllp \?}rgeaﬁgf-“fag'?s%itc%l valve (23)

passes through the r-way swtch v (23) "and

andPis tb?%%g ﬁggf]érgfggﬂo%trie%dégi tB%hd s%%%n %99 of RomipPessor (21).

hea with i1 ndoor air 1 the i ndoor heat

exc Wﬂﬁroﬁ{léﬁagagmq‘ﬁﬁ %g%g%’ltﬁﬁge ﬂ}%ﬁt}dgf? ReleRReYay switch valve (23)

refrigera si de

is iﬁ%i&&fo%%s%@%@%@lgﬁg??m: ihr Eﬁi@&gﬁ%i?&gfged from the

expansi on valve I S heat -exchange

cor%’l‘fgre%gg’ givli%ﬁivsﬂl%) tﬁ%_ﬂfel gg%a%{&dg?z, dﬂ?&% LTyl Q%)ur-\(ig'fl dwitch valve

por at ed. apor refrigerant passes

f - SW : .
B O A )70k B O Moo
by S dons ‘i’l%%tséxgzgé@el} 'b(g?a)ogqg bt enggcﬂd"{‘ eggo déngdel%@ﬁé@ant flows

eration ove, uri ng Cl eani ng

L T S R e
B8 500! STRLDLO8 o 35, LS 0 8 exchane
@ FRLARLR, 208 A5 STRY hy BHAR SO s
v BRIRESpR AETE aFRALPBEL 0 d b b comprosor

(leossi ble to performdry operation in which the
‘efrigerant flow ng through the gas side

COmBLEb) B B P1oe, onlY o7 10
[ SATSROLT G555, Al SSTRUBAR SPRRRE iPhihdoblones
cob R FSAE AR RO T HSSRR AR i
the %%%ihghiﬁu%i%&%ﬁﬁ%@%gt%ﬁ Iin %i(go)sénﬁ‘?hé’ gyr(rlgtlilrrl]gl ga?st siigenccprlnggnication
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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in a perpendicular direction. In the cleaning

operation of the thus arranged air conditioner,2%MARCH 2007
liquid refrigerant flows downward through the liquid

si de communi cation pipe (60)(Mhlle the gas refrigerant
flows wupward through the gas side comrunication pipe

the (gf9)sideScdnimbfiBatitid pip@ DYt 48 HefanB&r BY 8 ﬁ@ﬂaeh@icﬁlﬁﬁ direction. In the

present enbodi nent, the ‘capacity of t conpr essor

cleAmidg dperdibf &f @RNKNG ARAIRHT 8P dohd®RherS Ahé NAfuid Nefrigerant flows
Froudé nunber Fr is larger than 1. Under the
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up dr:ﬁ'dltﬁ%g i‘%%g sﬁi@%o&ﬁﬁﬁéaﬁoﬂ‘g% .on the liquid

contaln he m neral oil e foreign matters

and rf QH@'aﬁ“ Jb&dit{énwﬁc&ﬂﬁng 't&'@h&?f@%&ﬁ'&ﬁdd‘ﬁﬁexﬁ' AR ddpacity of the
(70). In other words, the resultant force affecting on
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tter econes up e perpen I cul arl

B ekt A B e

4 ok OV, 55 UGGk R i
the inkiaPBi1Ahd ttfﬂéef&éi%n ?1&?%r§mﬂiaﬁﬁﬁgé ﬂﬂth@ rﬁ%ﬁ sﬂi@%m thicat d1on pipe

is way, the contai nin er al

(702 Zlnf(ﬁfugj vg&dgﬁﬁl ?Jsﬁltmqbrrcg ggf')egﬁrgg?ﬂ ﬁletlglgl (fédnﬁl 1%% tﬂ@ﬁllneral oil

conmuni’cat i on pI pe enov rom

ande leSthte?h B! %%0&8%51%31%- tﬂP p@hﬁgdl{cﬂ%}l &Yenhmﬁ%omon of the

eani ng operation cont Inin

gas rgl QNELRhm Qﬁlhat%%dég?%uﬁk%‘a}?mgﬁ[ h?erﬁqu?@ g@ﬁ?igu{gr tﬁ%ﬂ&gl oil and

exl st1ng gas ecovere
e Y it 1 FRREY SPF I 4Ptphtle i TS iy

extgﬁﬁﬁé %%ﬁtgdrn f) Qse sﬁie corrll%[.tﬁlcgtﬁrgglpgagﬁlasoinv ﬁﬁs 'V@ay, the liquid

éac rough

con%i%nchg ?‘Lﬂl?rﬁl 81|1 elgcllJ Itlés(sﬁr?gelgg 'rxgeﬁ %}J céue rug:g???ttﬁee&astﬁ{gegas side
confxmr el gn f" 49(2) edofrm%ﬂﬁ? (2 sﬁ%g Bas éullde %cr)]l%gﬁﬁ%ation pipe (70)

femal
l?lla qUI g}_o:pol‘réél IaﬁteTé? ¢ 018 ré/ongané]gg t !?: ?}{i}hgr% Hll ::Jl}ﬁ the foreign
munj.cat i on. durin

1d Sj Q
el e e S e 2 aeg i Ry A e ——
the forei ers remaining in the liquid side
‘he&%deﬁﬁlgﬁ¥$%?%§be (60) is pushed and flown downwar d
by tﬁl% oll& gb%deragtf and%he %nr}}lérapgﬁj of tl%gregllp‘g%ga_tlngonqgchinc 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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21 the circunstances, when the Froude nunber Fr in the

gas side communication pipe (70) is taken into

consi deration, the mneral oil and the foreign 2VMARGH 2007
can be renoved surely also fromthe |iquid side

comuni cati on pipe (60). In3lhe air conditioner

according to the present enbodi nent, the capacity of

thetcn@umétaﬁ%g?%ﬁﬁgﬂférfg e ﬁlﬂnn%é?q:r% %‘éa@%&%ﬁﬁﬁﬁtﬂ@aﬂoﬁ pipe (70) is
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The resi ans a ratio of
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e mneral oil and the foreign matters

(6 Ogllﬂ Erlgymlg%é Nl gf alLs'c%ga{s 1n?°ﬁcq Ctﬂmfgﬁfeaf}wgerpgp%épressed by

conmunt ca

Exg theg'lél %m or}eorél%gfeg lill%ilca%&o 1&‘ Q%Séd’u% hﬁoﬁxﬁcﬂ’aﬁgs ©Phe residual

rou nunb
amdm?ff%%‘;e*ﬁ%%%%?ﬂbe”f””ber oA O30 kg bl vic
renfef b R e R oS EiClob b 3 e i
”05’ Eﬁafe?fe 8 RGP BCr S5 Rue KR S ?ﬁ@gﬁiﬁeﬁﬂn fpe standard
valy G fiP s aftounf P oP appeiah ot et 8 FRteS B R Tomian in the
iaffy AR0e SO oR pONG P BRI ﬁi‘otr%ﬁgﬁl?%iogﬂepmaﬁ@?

F 6SARAIPIBITC: Poth soed Anbhnt B3 e e Fiqude number Fr
becpfifp ﬁarfghﬁﬁ i tﬁ$ %@55 PR e i 16RO ] pdease, the
dlffgrﬁaw?h ega i e {fﬁ? of i S deiestibbeb e sty %ﬂ%ﬁg on the
liqyi ?ﬂﬁagfg%w%ﬁn% géﬁ%ﬁ‘gfg&%%tit‘fiﬁ é&g@%?ﬁj#% §t dgsgthe Froude

range between 1 MAE%C!I-I . .. . .
number l!} ecomes larger, so that thqurce that the 1qu1d contammg the mineral oil and

r,n‘i’lumcatlon pipe

Dl.-.

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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22 1.5, the residual amount ratio after performng the

cl eaning operation for one to three hours becones

larger than 1. In other words, after the cl eani2ZfgMARCH 2007
operation, a larger anount of the mneral oil and the
foreign matters than the t ol%k abl e anount remain in

the liquid side comrunication pipe (60) and the gas

1.551hd e SAMMURLEAL LGS afférﬁferﬁa?rg)n thHO¥RYShe oplratifiefo? one to three hours
cleanlng operation is perf orned further | onger, the

bedofiits dMabr AERUNT Th Jkike? vls, Ritef ﬁﬂ#@l@ﬁuﬁ% opérafién, Sei"ﬁl‘ée@ famount of

achi evi'ng reduction of thé amount of the m neral ofl

the%‘ﬁ‘lefa!‘ 8ilfal ShOrfBh kliRrs h S LRIRI1E aﬂnﬁuﬁthl%n{ahﬂiﬁ' #lle liquid side
I de communi cation pipe (60) and the gas sid

cor{?ﬁ[[ﬂ?éﬂtﬁcﬁ?bi&@rﬁ?of'aﬂ@ the’ Qs Eﬂe%nﬁﬂaﬂéﬁtmlne@ et I?@)n ttfvever, if the

erabl e In view of the above cdpacity

cleﬁHnrl]% Bﬁerﬁ@éﬁ’fs%ﬁ%fmé@ﬂﬂx‘els 10?1%& | &Qﬁﬁaltaﬂﬁ)uﬁf Piid&an 199 reduced to

Fr |s smal | er than Further, it Is desirable

1 of Qmﬁﬁér b ukdoPbf &E%n'fd%ﬂp E)Pﬁl%c}ﬁl]nefa:l2 g}l a%ﬁ tflé1 %relgn matters

t he Frou er Fr is 1.5 or larger,

whféger gﬁlslhrtﬂg hlﬁk}{ﬁl%l&eéoﬂlﬁmﬁg?ﬁtlf}ngﬁg g@ aﬁﬁ%@gasn#&@%mﬁhmcatlon

erein, I1nt ntioned cl eani ng

pip@PAHS b AmobISARAFIHEYolBablEn P! esSOr (21) 15 set

hat the upper mt of the onde nunber Fr is

120 Jﬁ‘e‘ie%&pofffl@daﬁ)vé ?g 1§Jp§cﬁ399{d{h%'c% tr&%’h@ig s%PQ&hIaYthe Froude

€ conpressor IS set sot

nmﬁ "is Eﬁlaflest t?lar? 10r FMCFQ & is &é&ﬁa@% &8 gétrlge 9%%%12% 0? Eh Pressor

e existing I'irquid si'de’ communi cation prp

(21> Qg 11t 'tl?QLFH}Qldgﬁ m% 1d§r fs ﬁnﬂ ;%Q'gér E{gd Q'l? ﬁ"le(lzggtl cfeglrable to set it so

educe e reS| anou

tha?ﬁe%?(gffae%e%fﬁ'a‘ﬁo?ﬂé’ one to three hours even in

case ere operatl condi ti ons such as an

O Ao fn GOAMLOH A8 ol AfinkdS8rBER, b SAFERY b % ompressor

Fessor

2 lg l1§ %Qt' E]cg tI%Q etﬁgtdpggr hﬁléts ?f theb ?I‘o%dgi}ﬁl% %rFrt 'ﬂ_elﬁ)t eQXIQJ under the

gni ng con Ioner SO ronde

conﬁﬂ@etbat t[le Pit?o?&‘xe coégﬁsg'oreéﬁﬂs %ntds%rthmﬁe 300 Xﬁ? %ﬁltnber Fris 1.5

( on S assu Severest gon
or faiSa%e? g E:Iﬁ%gi §n({pega 1%?1;% g) SeXés%g% b‘ﬂ%‘ﬁ% éﬂ%ru%m%&oﬁ pipe (60) and
the (exaﬁlfl'a%e%? P AP e O IR ‘f’laﬂte%@a’ﬁﬂﬁﬁelias&f‘%uga ratio to 1 or
sma@!)eﬁ &lfus Z %gmple&fwﬁ@ip%ni o%gg)lntl%ﬁeeeslic}tulrnia%:'e% dg ﬁg% ?%:'eo%e& operation
corgfoes s iAF R G and Rk Sp Bt exi ot i n

the V@ﬁesfelﬁl (?l?e cap%y o%atthe npprgssm( 6)1)) fnsth%gcl%“}l%gg_' 0%81% ion 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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23 used. The thus set value of the density d,

necessarily becones larger than the density of the

liquid refrigerant existing in the gas side 29 MARCH 2007
comuni cation pipe (70). Wien the conpressor (21)

with the capacity in the cle&hing operation so set as

above is operated, the Froude nunber Fr in the gas

usedl! d?h%%gﬂél’s%i 9@1' o ﬁt&j {’&51&7 g ?ésﬁgérrl?&iiﬂ{é??argéf tﬂ&ﬁ the density of

than ant int
] f
thefL@ﬁg;%ﬁ?%eﬁélﬁg«a@ﬁwpyﬁﬁhé A, BRI LY e
' t
con%&@?%?gbﬁ%@i télte Mger gr%e{ él%%?@]%pe pe%’g %Ssegm&% 1sdoperated the

Froglggglﬁ@ﬁgylﬁﬁnQHg %zps C??éesébftﬁn Batt ol?l e{ﬁ%é/ ﬁi@n]%]ogﬁ becBHl%s ﬂréer than 1 so

I oner accor e pr

thaFﬁ{erlﬁ;ﬁ]ﬁ(? retfggﬁrﬁﬁtqggﬂée 84 J‘&&W@L&ﬁg& 19 ﬁushed and flown by

essor

ﬂmgﬁggg%r iggtng account of actually neasured val ues
nat ‘al ues of tenperature and pressure at

the %%l&l%%%&id%@ of ngéﬁﬁl a’? !i e(?ﬂhg gas x%%%e# g t?het chensity d; of the

per for fre I S®POSSI
f i
o OB a7 e A i, UG e
con%%n%é Pa‘{L& %Q g{)) Elléeopls (S)%R ge{nat{olcqinéexﬁ {%g)grﬁclzté ?fléeaﬁf‘eﬁgt%l'rﬁmeg set value of

eBPGh e ol AT ﬂ%&&?@l B S S o sy

meBEERRE oA St RORRE oR BT A o, B8 ime when te
It e.conpressor (21) which enables sure
ﬁéogFmﬁlﬁglsg%% 05“83 comuni cation pipe (70) by

ana 1t Horosp P EohEbIE T s E‘éﬂacﬁeﬁ' f’«a&n{’pﬁ%gért A whi is
the pres

sui Aok (B0 Heaning bpSatizn f%yst&s&ebﬁﬁ%e%c@mal AN Pp?rg % Bditigns and a
F
cargp % bt S0ra br@Rar 531?4190%3 et AR SoTg f selected

bl 465 PRI e opace! i Ses i 55 nf?ﬁéctﬁgt? thg{qgﬁws operation
et ween t he Y or k| on the ui
CO@tbO@Scadmﬁﬁogaﬁ f‘pﬁfﬁg QR et apdifgner o ggermine the

t he s refri ng through the gas sj

cap&g%u?]fl 33? i eompe &d) vo.%g epofye cleading o t?le gas side

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

GRS

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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24 The old refrigerant and the mneral oil of the
refrigerating machine oil for the old refrigerant are
solved in each other to flow through the |iqui d26MERCH 2007
comuni cation pipe (60) while the foreign matters are
flown with the Iiquid-phase ¥ d refrigerant.

Therefore, the anount of the mneral oil and the

for e, g géﬁm‘/‘ﬁidcﬁe riBial ofl b ttﬁherelﬁ'l&ﬂét%%%hgﬁlé oil for the old

conmuni cati o pi pe ( I's very smal Theiquid

reffi SdrahtOGE aBiveli iR Walg FEH&F ‘i?(ﬁ 9w Dol dndthediquid 9fle commumcatlon pipe

conmmuni cat i on pi pe as a spetific gravity larger

(6(]2 haetRe fdt rn?zttfek‘sgfrg 8’;6% \Lvﬁﬂ\’ltﬁwm#l@ iﬂg%hala h&rig @l?.nts | Gherefore,

ommuni cat1 Oh piI pe and the 1ner force o

the! z#rﬂbiﬁ‘g Jretht 1 Eﬁi‘toﬂ i rﬂ)?&gllﬁ We{'@%ﬁdﬂﬁfe‘iﬂﬁﬁ il ‘?ﬂ'i&'ﬁquld side

gas re rigerant. CCOI‘ e mnera

coﬁhlg\ni%gﬁlm ﬁ@ éé@lrlg kglgr ﬁﬁatlf( ?gl)ﬁl Vﬁw]l?cgré'ﬁq%@hﬁe} dﬁ%ﬁgﬁlg‘gﬂgh the liquid
sidf Ic%un&c*&ﬁ?ﬁg{h%r(@@ % %gglﬁt:%inuﬁ; lgfﬁgptﬂmgfﬁ% é%(%%g%g% flowing

remain in
thrg%lathé gﬁ’ﬁﬁ@%ﬂnﬂ({}%ﬁ%ﬂgﬁgﬁge f;ﬁg%ﬁl 'tl{kqgéélxitmﬁﬁ dﬁﬁfh[ﬁe 'ﬂuid refrigerant
is lglré?fr"ﬁg%rtg% {H&ﬁfal ! rce:E gggﬁels e C nl 'ng ogdlﬁglgrb tﬂﬁ? gﬁ?eral oil and
thetigfetlérlr Hllﬂtgra %?lg%lgl ot nﬂg irtl lﬁ% %T(gea+or1?ﬁ1hlal%9tgod1eplﬁe (%)ec!agri)e pushed
TR 0 o, S, RO i s

CO

=

%‘%ﬁéaﬁ&cﬁﬁg Eﬁﬁﬂ Gh Bt ﬁspﬁéﬁh%één%‘ﬂé o ment (4? he

:rgf 'tzgclrég}d V\%‘P eengéle:]chﬁacr?y co 1Prﬁg cﬁij I(%fl} 15 s¢! setq)r Secggn the Froude
s BB I oEl SRS -
(70? t%?rhqu o@iﬁ éﬁir'go@'lp I{lﬁlgl‘ ;?rg,ﬁ ﬁ-lg ﬁo{"e?glﬁ ln'{eaﬁt o4 R emalﬂ%ng in the
o . Enf ﬁicai 8%3?@??3138 & B R i’)‘n can be
pusPR Ay B SR s beregRvnt T |ﬂ§%9$$'@>tv%%? Bﬂawner (40).
He%%iﬁé’@ﬁdéﬁ%?a% TR B HE P AmS G Ry of and the
forfgh %te%&%ﬁlsﬁa@nwmﬂ? s%?ﬁﬁr?snﬂﬁwﬁ‘é‘ﬁeee%%an?@%c%%%?% [ and the
i

ﬁf@fd' Ul B8 X509 A BOC LT Sl 9o i de 29

In the present embodiment, also, the capacity of the compressor (21) in the

'—t

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



10

15

20

25

25 conmuni cation pipe (70). Hence, according to the

present enbodi nent, the residual anount of the

mneral oil and the foreign matters in the exi sy MEARCH 2007
liquid side comruni cation £e (60) and the existing

gas side conmuni cation pipe 4570) can be reduced

further. Mreover, when the capacity of the conpressor

[ Rrihichtfort ni Hgnc%o%'é@&riﬂlg iostheh%égént %ﬂdﬁ%eﬁth@he residual

=

Co

Fronde nu er-@?lsl or inertial forc

amBint'FehPRfherA oil S8 ]:%rel% ﬂ‘%’ttgﬂ; ih ?ﬁ@éﬂﬁmﬁ ﬁ][u%g b&lﬁmunication

connunlcatlon plpe tInES or arger

pipk 'Eé’{g P %{aﬁ\éﬁf@'&%&ﬁbahgﬁ 8 e‘(#rfcaﬁ%tr@&&eﬁ%&ﬁb‘?

orelgn nmatt remal ning 1 n

theﬁga%oéérd% gm@@a Gt gf' ol @y P81 i3k G2 peraion i

e gas’ rerriger or pushing t

set 088 rﬂ’lgtl {ﬁle rfgoﬁc{% rﬁ‘l 18 01' oia?%e{' htﬁe i él%r%??ft fk %as refrigerant

war d |ncreases even per en I CuU

flo %%L%ﬁ tHOk Eé Olde %E ml&ﬁﬁ 3) e&qgﬁ?@?@'tﬁﬁéé &nﬁﬁ’fhgre larger than

ererore, one- eani n

theo#%i Wﬁﬂ %nStHE %l Mltdh q]#jor eé I'Eﬁe Frﬁ rglug'l aﬁ&nﬁﬁenforafgn matters and

nera 0|I an erS|

e R LR §é‘§jdé @o%{% 80b< pPR 0 %efrigerant

COﬁﬂUﬂ C

o RPLR I  HgLRT B0 g e

ovs L%t tﬁ% ﬁﬁ#%é@l&?ﬁfhz'l%maf%@gf#ﬁ Ioh %fitﬁ%\sésh Sidg Wthinieiop, pive (70).
bRt B I BN A GRTSRABE Sf Bt PP e B dmouns of

€ fnu |on|s

e SBARAEH s L %%5%%%3 %ﬁhﬁ?ﬁ?ﬂ Sigihe TR HEE ZRipndnfebkion pipe (60)
e _descr.i bed. t he present

eﬁgggﬁtsh%%gasﬁl ecoé’?)rﬁgl?lc?tlﬂq%ﬂ t#')‘t he air conditioner in

E?b?g/}é’ﬁg?&%f?fg Chﬁﬁﬁ%ﬁgﬂm 8 'f er ent h?r gumeEre}‘gE)dlrmmtsL?r 1

oo d ARG G CTREERLIA g PRgIda Ag ST figaueney of th
invEdeh B AR B é&%ﬁ%Pagﬂts&getﬁ@ﬁ'éﬁlﬁfﬂS%e@ﬁt Hedldthe above, it i
PoSHEE S«aEE SRS oRDRSo G bds Pmacs bR Ster pbegmpressors

(ZI?under op%tlon 18 c%anged 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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26 three indoor unit (30, 30, 30). Wuerein, the nunber

of the indoor units (30) is a nere exanple. An indoor
circuit (12) is provided in each of the indoor 20M&RCH 2007
(30). An outdoor circuit (11) of the outdoor unit

(20) and each indoor circuit212) of the indoor units

(30) are connected with each other by neans of the

thr&X | ribbi Gnit | 3’0“3% spfle Wﬁ@i‘&i{"tlé@hhﬁﬁeﬁopﬂﬁ%&&g)mﬁt@cb@) is a mere

gas side c miunt cat’i on pi pé to conpose a

0;
exa!nfgl%' gﬁlﬁn Ogér:r' El‘;l;&:ﬂ{l{s ({21) g pljo(hd%a i RH08F 1l ricidbs uﬁiltg)(.‘iO) An

an 1 n OOT expansi on val ve

outﬁﬁ&)cnrcﬁﬁgl ’lh éﬁ@?ﬁﬁg@ﬁlﬂﬁetséﬁgé}@ﬂ&%ﬁ drgcgbr%} cBbifit ﬁ?gg?&lﬁe?ﬂdom units

unit

(30§ Py k&ﬁ%eﬁ@dt%ﬂ?%aéﬂ"%g b& a3 3Pthe, & '?tilléé] ﬂlﬂliﬁ s?&éj Sornrnum'cation

onmmuni cat | S conp osed

plp(e?gde) a?g%gag:gld{al%ﬁnﬁqﬁ'i ESS Pg:lelft‘? t()Q:J)m B a ﬁsﬁlgeryﬂ% r%%? to).

t he ui nnunl ation

f {%E&fﬁxﬁﬁoﬁél{cﬂﬁal g)n% thg ﬁ{ol%gf‘ ity (tlEE aﬁ%qjo%g xﬁ%rsfblﬁ' Valve (32)

(11? rou closing

m&p?rgerﬁ%ggklé’ah %ﬁcﬁa@%@ @t%éﬂ;t @%&E{E‘ “ﬁ{éae ran ”h %éléégo? Eqeh indoor
umE?Sé)%@ rovfﬁggwqhaagl Hd(pdr%f%‘i(a?} 61, 61) of the l'i quid

muni ca ion are connected to the

e Jfdid éu. sﬂ"ﬁ%m@afé‘r?ﬁ@c?é (99 86 sgriosdl gtk ity Bibe (62) and
e AUB LAY 815 0L SSITRIOLER et fion pive
<6°§ Zslrﬁ&nﬁ Futsd Plgpe e“géﬁif%tg i ik cRut o g %%%ﬁqmd side closing
vallf T360) éi‘??é&@aﬁ%t&dﬁﬁé)@ﬁﬁéﬁe ik, sigl SRR pive (60) is
coref 38 ¢ e 295?%?8%%3@* (8 135 i Blan'k STBRIRELSE 61 of e
iy B cofrawiishatpd (oo} e PRiedid BFr auHet ERR ) fifne indoor
uni %@?5’5¥ ROl SRS O B ?:&””Ziigﬁ G ng

acity

t th
owﬁﬁ“&s Wesenﬁynﬁﬁg%sh% DS SRS o Afamosga o gre stem
Er nunber Fr essed ...25 b
pinf 73000 BRSO ERES (Rl -t HHosF YR 25Ot e gas side
I and. d, the r%sentienQPa nt .i.s ?ff%{ent. )
corpipfid Pisy Ao REREIH Ab58E1 FHOBATYT o i cyfdodt cireuit (11
et b Stos oS 1OaE e, KRBT oo Uttt B U13) Of She 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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27 communication pipe (70). Dis an inner dianeter of

the stem pipe (72) of the gas side communication pipe
(70). dg is a density of the gas refrigerant fl29WhgRCH 2007
through the stem pipe (72) of the gas side

comuni cation pipe (70). d1 %% a density of the |iquid
existing in the stempipe (72) of the gas side

corﬁﬁﬁﬂ?éﬂﬂl&?bi eN78). PD (XN mn%r Ut di&e GoMme stdn® piRX@EPbE the gas side
i o0t "ot

where the outdoor unit I's arranged on"a r

corRluhidhiich gﬂb lgp)t ha, ing 88{51tz ki éé%@eﬁ?g%?mﬁ&lﬁ%%%r h the stem

respective floors fnsi e buiTding,” it 1is genera

pIpEiﬂ dritfe ?J asﬂ:fthc(ﬁl'llﬁ%%o§t70h p1gélg70§1) dqf afdgﬁs@acﬁ t8é A8uid existing in

n|ca I on pipe are anged al ong the

the sgo-zpﬁfg, (/) A%hd bAIMAMERTg the stem pipe

arrang Inth erpendi cul ar

53450, IOl Y Syt ot

orei gn mat

bu1Ei; 'g%g’gﬂﬁ tr%@égé%lumtz %3(”;&33 %12%]1@%? lgg Q%ﬁ?t%%l%‘ H‘fsufet}ﬁe bu1lding, it
e e
arerr%@ &l‘g)gh%s ec eé%:ﬁiﬂ%lg% qll%gl9+lﬁ - t %E%&énqggb%ﬁ’@trthereof is
arrdighd iff %g%éd) m&lﬁedl ﬁBﬁ' aJWl%l § o pé ?3@5; mineral oil and the

riger oW ng rough t

for&l:lglﬁ]t £tte}§1%gri1 tgéere%o%%lit nEQh? &P %ng'(’fjl 71, 71) by taking

aining the mneral nattérs
accgm Jfﬁﬁ%g{buﬁg n{l{ﬂlb&hlgr %dﬁgktg P% g-?z)) o?fth(f 5}?&% sﬁ% o?ﬂnqlﬁncation pipe
esultant force affectlng on the liquid containing the
?n neral oil and the foreign nmatters becones upward in
h
:) Sér? 2%}3':{5%%1]@?1& g%r(#f!ehg Q@%hes ky%gerﬁ lgllht;: gl!(e:,]&ﬁ)acny of the
cor%é}%%sﬁl' Eﬁg%ll Fh%}érlea%r}%é}{%?atlo%% Sét%?) tﬂattﬁg [-TISO | c%%gﬁ ‘3 lﬁ%er than 1.
Ungéh:ﬁ{%g: g% 10§tt?1Q1 &é@ﬂ?% )o|f ﬂ'{ & gt,]ag?e W§yran ﬁ(éw ng qwoalgh the stem pipe

UZE%%O?*’@%QP%%B* A6 BBV B Rl b Bl Sl St ot and
ol %f”rgazl%%&at R S
0] orBioghet St Lélﬂ% R S %Ef[s% %@\93@%4 st g the mineral il
o 1P T SRR, B St Pnd ) o am i
comMng.‘LiRI%tIaﬁ?o%opre (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
matters which has been removed from the existing gas side communication pipe (70) is

recovered to the recovery container (40) surely.
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28 It is noted that the capacity of the conpressor

(21) may be set so that the Froude nunber Fr is

larger than 1 in both the stem pipe (72) and th MARCH 2007
branch pipes (71, 71, 71) of_ the gas side

conmuni cation pipe (70). In e present enbodi ment,

the capacity of the conpressor (21) in the cleanlng 5

opefalsi Rfed hab e Ja?gdlﬁ/gofetﬁﬁ QRprfori(1€) Fka9 %@%ef‘ S8R the Froude
Fr that expresses the’relationship between the

nub@VEriiy IM‘g&kth&g 19A bbﬁlethle isfEnt HipeT724nd9@8 bR pipes (71, 71, 71) of

comruni cati on pi pe and the gdas refrigerant

theyaé’mggohﬂfuﬁ}ég.ﬁoﬁ Pf?)es(z@m pipe (72) thereof. As

escri bed above neral oil and the foreign

mat er [
5 A e GG e o
opdri ﬂnse%ﬁé Sccolfle éfg'tlfetho%Hg' bRy FD8hd:! &Pfégsecs' t‘ﬂ@ relationship

COﬁﬂUﬂIC&tIOﬂ pi pe ( can OMM out,

betﬁg&g{ehtg d %%J’elh% e frI11LtM gés s r (rﬁ{eﬁllﬁglttﬂ ng t%lgjg #0) and the
| 72

ges f?m%@gggwwﬁﬁ%@?wzk&% 20y the Vi quit &
contal NisBGhddolt, qf ﬁfél rgﬁfg%aé ANhnlihre FRE ?.jﬂ Wt LR \Rrﬁi?sé 6?\‘Hgm in the

remalning In the communi catl on pl pe

] N T Y (s
Whﬁﬂsps?lgajl"f‘gql ]Jtowgll}]db%dg hc%rﬁrﬁlgﬂlhgﬁ)h?ﬁ{ép Ejdngl é’aane bigown out, also.

recovere e recovery con

Ac@cﬁ'&?l%ﬂj g‘g’ {1?%& &%a&'&fﬁ? 0| lcSH% d&%(%e@i 1st£Fb£s%§' ﬂlfﬁ‘ér groluﬁe number

m nera ore
Fr Hlﬁtng:{o %Henﬁql.luhaéﬁdd g |%{§§iﬁgth8 %Ite?ﬁ %?pfé@ cﬁn@e gas side
co%qglggtgon V#ég &‘)’I{) b%etlﬂgl % | g P Ig%rget}'iloon 1 %‘d:tx% E&'elt q‘natters and

ren{agrﬁ?l%?ﬁ §hé ?ﬂg%ﬁ%ﬁg vﬂgcaél%yé gg r(ﬁ@ alrd s e%%léla%#ﬁ ( 2) and the
braﬁ%ﬁ‘o@é@ (t-@ ;71 7|é28 X Irgl,alslglgg grﬁlrrug]lcg{%n }é{péé%'/éi; At be pughed and flown

fr| er at t us to existi

by At RReRbt SRl BRLBE o R ot s PecTET shiifingr (40 Hence,
accﬁ,&%?%'tfgg]ae] %Ie%gﬁtlcglﬁpﬁ{ﬁ%e the FesiQdA™ a%ocu% ' thE Irpnneral o% and the

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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1. Arefrigerating apparatus conprising: a heat source

side circuit (11) which is provided with a conpressor

(21) and a heat source side heat exchanger (2439 MARCH 2007
whi ch is connected to a user side heat exchanger (33)

5 by nmeans of an existing |i%fid side conmmunication

pi pe (60) and an existing gas side conmmunication pipe

(70), the refrigerating apppapiggs perform ng cl eaning
operation for renoving refrigerating machine oil for

1. an %%mg&ﬁhﬂf&%ﬂ% tﬁJéHﬁﬂrﬁﬁggex' sting liquid side

cormunl cation (60) and the existing gas side

10 il aPQJ\kEég‘ﬁ@é Bcdit’QX Qﬁlﬂﬁ?@ﬁ}vﬁc{kﬂ Wiga EQHEfe@&erﬁl) and a heat

erelin an o atlon ondition In

50 &eeélﬁé R t%R?ﬁ%lgleP(?Qo_i%é%wms tBRtlecidh ANRer sﬂé‘ﬂ‘ﬁﬁ lexEanger (33)

IS not ess not nore than 3, and

by%‘i /f%r%{ﬁgfg B&luci d std e ﬁ'ﬂnm{nﬁ{‘ g?céf’{ 9 oP&’;hngg{éstmg gas side
coﬂﬁﬁ&k?@%?ﬁﬁEﬁ%@“‘ng t hr ough the gas si de connunication

5 is an inner dianeter of the gas side
(s ad

ot o FEHBARiAL Plpdafs Bkt CERBhink XpeldhendTr jpomoving
reﬁq%é}gtng&)ach&gég% n?mraa.rl%:jogg ?%%ﬁer%t f?oJ? }%E;‘éﬂstm?xﬁq?tﬁd 88e bénmunication
- t
s A 00RO 58 625y B OB DB, e comoreso
(21&11) which is provided with a conpressor (21) and a

reat source side heat exchanger (24) and which is

o o lop L B IARGET SfTth s W TR 5 Frovae

nmﬁﬁ?rq?%'ls?hétrlgssg:ﬁ‘a?nf‘%ﬁ n&%?}ka‘}u‘% .08 pipe (70) the

eratin I e AR 859 ¢ eani ng oper at i on
o ETRUA s LS 09 AR S G0 A0 v
s RN % bR e pPisBy So¥tag Bplor ot f DiE CallRfnRelSy sive 00 0
42 Rl ARR8% 517 SRR LI TRERIOB s 1 Aty the eas
refrsl ﬁéelil'a%tﬁ% gxlggg t}%?ﬁé-lu Fé%%fl?ﬂ? o&sy}n'ﬁﬁ*,céﬁ%{]h ¢ (%}t di 9PR %Egstitlilfsof a liquid

existing in the gas side communication pipe (70), and g is a gravitational acceleration.

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

(21),
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pi pes (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 29 MARCH 2007
connected, 5 an operation condition in the cleaning
operation is set so that a F®ude nunber Fr is not

| ess than 1.5 but not nore than 3, and the Froude

nunhgﬁ?r%h ' % r?:? g 1c§ﬁor?’ﬁﬁ}5’eegﬂ)g Qfhich 1s connected to the heat

re U iIs city of a gas

solr€d Gid S:Eﬁ&tt é%&! {hd rEﬁf#@fﬁgh a{)ﬁbﬁatﬁg N @hsied 62)a ﬁflrailﬁﬁof branch

gas sl ni cati ol pi pe Dis an inner

ol 0 Sy BT e B e ko e
Plp(‘J?(z%% toq"zhlélft}]g )qulfrgﬁté(to\fbf’incﬁ P gd ﬂ ar@&r&r@:bt@@ int he

I tat1 on accel eration.

B Aanrrﬁie?dtﬁﬁrc?g@)@r%n%ﬂﬁé 8%&!1?11%8]'5%5%&{ B%et & a2k FRQide GRimber Fr

side cirrcuit a conpressor

isé"ﬁgssﬂ%hﬁ?g%ﬁr@% sgynce,pi de heat exchanger (24)

d to a user side heat exchanger

(33)ihe BYo %%bl%i F?%%@E&E%;PQ% bh W r%sﬁéﬁ'?l—(d INX(U%/gD) where U

connunlca

TS Herl il i SRV NS 0 s e
coxgléﬂn}ucaﬁo E 2{?6* i ng nac gf gﬁm% eli'%lfllt}tle gt%&r Oplﬁlrgg'l%ﬁh& Cﬂtah%ensxty of

raps re |ne OI separate

theggg's %%tlnéérgﬁtr ﬁf(‘)blov&lﬁg tﬁr%L ﬁc[ %%hp %1paep a&”i% a density of a liquid

nhg cleani ng®op er or rec
t|n ger ant
exr%n%.ﬁ%% | %{Efzﬂ»xa% £hg ar%a.‘lﬁfal%a&ﬁr%%%n. cat i on
pi pe (60) and the exrstlng gas side conmuni cati on pipe
(70) to the recovery container (40) by operating the

ereiln an operation condition
5. durH};réa?‘ﬁga@{l%é?ﬁaﬁ%“%ﬁerr%‘ﬁl% S5el o et @ | Bonde
r is ng ot ...nor

and %e'ﬁe@d R T ciier <1&?W%§°}1e1§ Rl dwxakyagﬂmmr%ﬁér Lfpd & bt

X( U2 29 MA 00
Smrrsr %3? PRt inag2a R Sl B30 tahrSSLaﬂe el cgshameer 33)
by 3péei ot e Srane Bani S bombimmigatio ol (6 aha B8y gas side

densrtﬁ of t gas refrigerant rovm ng through t he
Cmﬁﬁgmgﬁ BB ion pipe (70), di is a density of a

[
a4 a recovery container (40) which is provided on a suction side of the compressor

(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 so that a
Froude number Fr is not less than 1.5 but not more than 3, and

the Froude number Fr is expressed by an expression Fr=(dg/d1)X(Uz/gD) where U
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exi sting in the gas side conmunication pipe (70), and
g is a gravitational acceleration. 5 4. A

refrigerating apparatus conprising: a heat sour2®eNGAREH 2007
circuit (11) which is provided with a conpressor (21)

and a heat source side heat3lexchanger (24) and which

is connected to user side heat exchangers (33) by

is {%%?&’apéf aagasel)é. e.h{hg ﬂok&qur%ﬁ]rédgqllethg %Mﬁb €It BE pipe (70), D

I'ng gas side ommuni cat i on pi pe

is 40’ Bher ﬁﬁ%e?erroqccgéé %g%’ sfflﬁ rb‘oﬁhﬁ\ﬁﬁcaﬁ:%ﬁ?plf!@ gﬁi?, 4.5isP] OMASHO b the gas

on a suction si € conpresso h 't he heat

refii ngé‘f&ﬁeﬂo%nﬂ tifrbh h% ggg' g1¥:le 2o miRicahot ?@3@%76)(98(1'5 Q%Efﬁliyrtg“ a liquid

ne ol sep rom-t he gas rlgerant
| 4 \RGORAT @éelaat
exipid ndfE Bl 1 RRBLALHRATE PIOT 2 15 BR0AND 0P Bl Akion
ol d refrigerant renalnlng in the existing liquid side
comuni cation pipe (60) and the existing gas side

4 comwgéfﬁgéljagﬁl Rﬁr{ﬁ%t&79&noﬁr&ﬁe£ recovery container

(40) sor (21), wherein the gas

S A% CITMALERLL BPadil ) gvﬁ%ymogﬁqe{qgw@gg Gitpfesch 21)¥d a heat

heat” "source side cir r ant

sourgeD gdg?"gi‘ ex%han%@pfﬁj ‘1?18 fwh?cl‘P stﬁroﬁlaéc}té/d ?1'&8 eatzcgich?ngers 33)

connecte ura

by\lﬁt?aglﬁ ctfd Bgl g)ﬁa Wﬁ”ﬁ&e{) rﬁ%hﬂﬂlcgtlgﬁ ‘B[BJ;P@Z aSZ Zh éﬁstmg gas side

connec peﬂﬁtlon condltlon in the cleanlng

COIBB%IP]&F{I%IHP pg?-é@t A% that a Froude number Fr is not
nﬁﬁgaelt;ec%{]ery Scog{%&eéz@de) dvrvTEwE s %)H:ﬂfnde% mF‘Q‘lu&tb% .J;: 4@ Hfl Ehe COmpressor

expr essi

) i echet daited %%D%f&%(flihaf? Fich JpBs o0 0l P separated
R T2 B T

(72 Re sérfgtryf a%ﬁ@én%ﬂﬁ%“ BRI B e n§BTRAYE °fmcprovering
refﬁg%é?gg ilgt%c fpe %& r??ﬁ éﬁ)fi. é’ 72@@&%{2{%& erlg%{)l%llgg{ a eg%%lgt%{)ka iquid side

f . da th
copinBateh Hifte (amd Jhe E3Suie B, Tt cprr S h SFRE g to te

recovery container (40) by operating the compressor (21),

wherein 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 the plurality of user side heat exchangers, and a stem
pipe (72) to which the plurality of branch pipes (71) are connected, an operation condition
in the cleaning operation is set so that a Froude number Fr is not less than 1.5 but not more
than 3, and

the Froude number Fr is expressed by an expression Fr=(dg/d|)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), dg is a density of

the gas refrigerant flowing through the stem pipe (72), d; is a density of a liquid existing in



5 refrigerant containing R32 or a natural refrigerant.

29 MARCH 2007
32

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 refrigerant filled in the heat source side circuit (1) is a mixed

5 refrigerant containing R32 or a natural refrigerant.



