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; e3e, Fr &\ TxHPat ent Specification Refrigerant Pipe
Washi ng Method, Air Conditioner Replacenent Mt hod,
and Air Conditioner Technical Field 5 The present
invention relates to a refrigerant pipe washing

met hod, an air conditioner updating nethod, and an air

condi ti oner. Backgroun t le of a
?atérlt Spglglgic?ﬁcﬂ{m ,

conventional air conditioner € air conditioners

ed to gonditian e.air, of .offjce i I.dings. JIhis .
Refigerafe Bt Wantine ndftapa; AR CrfutigFsrdtematetikis MatyBa, and air
source unit having a conpressor and a heat-source-side
heat exchanger, a user ufdHQASy a user-side heat
exchanger, and gaseous refrigerant piping and |iquid
Techaial Féedldnt pi ping for connecting said. units
together. In view of such environnental concerns as
desThaigresent ofivantienoredates [tayarrefrige@nt pipe washing method, an air
(hydrof | uorocarbon) refrigerants have conme to be used
conditicnbeupdarikp agthicel, and@r aintonditisnee.h ai r condi ti oners.
15 When air conditioners in existing buildings are
Badkp@tadi®dlA@t replaced, the existing gaseous refrigerant
piping and liquid refrigerant piping is sonetines
reUSRE eRBmbfe bf a0d9Entidhal GsHUESdifihes A8 th@ sk EdrMtioners used to
required for the replacenent work. In such cases, the
. b . y At " et _
con@itfonctgg dir c{f??iﬁ%eeb@gcfl?%;. . Th‘?@{(ﬂ’ﬁ of aglééﬁgﬁ%ef chﬁfdei’ chiefly a heat

ac](c:or I'ng W ln? steps: ecover I

| 0. .<2> ' . | .

souf i Halle, & ooRpieioa oo o M- RIFGH e el BiMapapn gy vser woi

b e o ol oGt AR i R BT BAE 229 i refrgeran:
L hir,;rv\or k procedure, the work time cfan ge reduced

PIPing; |c9n5§pt1§gr§&}q,p§,qtqqﬁ)g_eﬂler.' In view of such environmental concerns as

destruction of the -ozone layer, HFC (hydrofluorocarbon) refrigerants have come to be

used as the working refﬁgerant in such air conditioners.
~When air conditioners in existing buildings are updated or replaced, the existing
gaseous refrigerant piping and liquid refrigerant piping is sometimes reused as is in order
to reduce the cost and time required for the replacement work. In such cases, the air
conditioner installation work proceeds chiefly according to the following steps:
<1> Recover refrigerant
<2> Install equipment
| <3> Install piping and wiring (reuse existing gaseous refrigerant piping and liquid
refrigerant piping)
<4> Pull vacuuming
<5> Charge system with refrigerant

With this work procedure, the work time can be reduced chiefly by simplifying
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the piping and wiring work. However, debris, oil, and

ot her residual contamnants that remain in existing

gaseous refrigerant pipes and liquid refrigerant pipes

nmust be renoved by cl eaning the piping before running

the air conditioner in the normal fashion. Mre

Licularl. I £, 5 the existing air conditioner used a

thégé@ngca#figxf%#adgg%car bon) or HCFC (hydro
?2# ?—iogz%f:,vggtr ie a'rsggﬂéfaﬁggcgn%ﬁ{e%n upﬁ?:gtatha{anﬁze iAnt kl&?&% remain in existing

(chl or of I uor ocar bon) . or, HCFC . .
gagoyIs refTigRTagt Bines ¢rd diguish refrigerant BPes AushPf remayed By clpaning the

the existing gaseous refrigerant piping and liquid )
pipieg befpse awnnipg phagir copddiegerin the, narmal gﬂts@lqnef ¥geer pasticularly, if

oil wll not be conpatible with the new refrigerant
theoiekisting tire cofiditiomsdrr sgpelr antCRO @Ehibredlidroberhan)e casHEFC (hydro-

contamnant in the refrigerant circuit, possibly
chibkefgirocarieon) aeiigerany as thesvadkihgerefritddrant| eld refridebant oil for the CFC

refrigerant circuit and damagi ng the conpressor. The

(cHIgfoRluBRIcaibonP bt SIQFEE thyldes-chldeo fa@ny&itbor) Nafrigderat &l remain in the
HCFC refrigerants are napht hene-based mneral oils and

exi{%ﬁﬂ@ bad28ls RGtigérahi #_%%ingq}ﬂyﬁﬁlﬁs lr¥trigeR@t Biﬂﬁg.us@&steeﬁenély, the old

e newer HFC and refrigerants are ester-based an

ref@??rg.ﬁf GiSeH gt P? 5&?1&1*}?[“%12 ¥t h@ tng?r rei]nge s 31 fEEEt,]eoI;IFC refrigerant

. Consequen gerant ol or a

=C.refrigerant. remains,. n the piping, Lhe.solybilit .
and i Bt ) EPURPTOR N et e e b iy slfsige dpansion
chan and the proper refrigerati,on performance-wl |
vl e e F FORRTHE Giettagt ARgeR TRt SRSPE | o
al sg_necessary to clean the refrigerant piping_in view
of ke Jefrigsrast dﬂlsr‘@FS i 196 the coyientippat fak ¢ And; H&.F Cotpirigerants are
Several refrigerant pipe washing nethods have been -
naplithgnsskaged minerahats andqihst m@-pggas@@l@scﬁ@vqrsqurthwﬂs used for the
piping and liquid refrigerant piping to be reused when
newer HFE awnbiCt redingerants appdsteebased and pithardmsedomineralkbils and other
nmet hod uses an HCFC refrigerant (e.g., HCFCl41lb and
polafChilR Ponsdquendy, chreftipaand oid for H @F€tor HUFICymfragdrant demains in the
have a high solubility as a cleaning agent. 25 A
piphE; ARd saTebiliodofitR e frivetalk o6 ihahe Workds  iréfigetahh wald chilfge and the
refrigerant after the -2 heat source unit. and user

prd[ggf treﬂ%\éﬁatﬁﬁe BerfSihA€ 6 Owil) 3R NGRS @bRMAN froRe GhS tHRL! Ofefrigerant.
. 3149640). A third nmethod invol ves providing an oil

| ti ; : fri H o o
Th€! &6t 4189 rfé@é’s!é??i td cif%g L}%a{:éfgg{}?@lte pfprll{i%:qgn\gbﬂr of this issue of

adQ|t|on to up ng the _ _ user
rengéantad?fjco ﬂlbﬁg},.t he existing 5 refrigerant piping by
oper ati ng

e altT conditioner in a node that
cirgul ates.t he new HEC.ref ri ger,ant apanese Pat ent ‘.
oo S PR K B e s 508 B R PGP G R Rhabe existing
Publication Na..2001-41613)._.The first refri geran& .
2a35PPe rﬁﬁ‘sﬁﬁf%@ MEE 8D rpfiiggTant griPiRgefq &gt Fpsed when an air
manner , because it uses an HCFC refrigerant in which
condigongr Happdatedior replaced. r esi dual refri gerant

One such method uses an HCFC refrigerant (e.g., HCFC141b and HCFC225) in
which mineral-oil-based refrigerant oils have a high solubility as a cleaning agent.

A second method uses repeated batch washing with an HFC refrigerant after the
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10 oil has a high solubility, but it should not be
used in view of such environnental concerns as
destruction of the ozone |ayer. The second re& gerant
pi pe washing nethod is environnentally friendly
because it uses an HFC refrigerant,..but the
requi rement of repeated batch washi ngs consunes
hegta3quEce B tandyussF undr havgebest r@iﬁfﬂﬁéﬂ@@ﬂ?% Pgisaty Bagistratwn No.
uneconomnmi cal . 15 The third refrigerant pipe washing
31436%bd el i minates the need for repeated batch washings
because it enabl es conti nuous washing with an
operathirdy nmashied idral vesi prowiditge sint dié collectingedevice iffitbe  refrigerant
the method is economical in that it can reduce the
cirauiplthdddifion Rf ipdatingitic husiesourtougit and ukdr uniteandewashirgl the existing
source unit and user unit use R407C or Rl34a as the 20

refiREMshEiplR by SFdraig thehfr ddhdittbrieetd h afyd@Nhatitiife8lates the new HFC
washi ng nethod will not be very effective at cleaning

|
refflggrralﬁggag%t?ersg:ﬁaééﬁ't g&?ﬁﬁﬁg#ﬁg% ﬁﬂ?ﬁﬁ?g };'ﬁf:lnl %ge?@ Laid- Open Patent

Puﬁ}éﬁﬁ ?hﬁogﬁ‘?ﬂﬁ"ﬁ , the quantity of refrigerant

I TCu an ti me spent |n the pi pe washi ng node

d Th l. i
t helfés?gﬁt {eHierhd bk W ERGE Method3Ehed iR G BRRlY Efecfig manner
be&ﬁf@ﬁ&@%ﬁ?ﬁé@am FRLR 5&%2!5@% Olhved gosigipal refrigerant

poor salubility. - sclosure of the Invention The
oil olEﬁSe%t igh SPH@ﬂpfwse?eh@t shppdehtno be ysado imeyiew jaf PisBstayienmental
to reduce <t he anount of refrigerant used and shorten
concamsgfdestrucepn of the ogorg laygri ch the new air conditi oner
must be run in a refrigerant pipe washi ng node when an
ai r Thonedandoafrigeram tpipes wdshangrimeehad isengirbameastally friendly because
refrigerant oil is updated to or replaced with an air

it wendn HID e¢frigstang. tam tid-fequitbmeges Ardpeated barhvwishini® consumes a
refrigerant. and the existing refrigerant piping is

largeesi@ftyast refigerbfaddhbkSQh@fietHddRMe¥@Rlied. met hod
described in claiml1 is a refrigerant pipe washing

matngflg ltl’_ﬁ%tlﬁfk_f%ggtgfétr }?129 %gr gglt%tgléé‘ @%1@‘1‘{%&%’5 the need for repeated batch
washings because it enables continuous washing with an operating mode that circulates
the refrigérant. Thus, the method is economical in that it can reduce the amount of
refrigerant used.

However, if the new heat source unit and user unit use R407C or R134a as the
working refrigerant, the third refrigerant pipe washing method will not be very effective
at cleaning the refrigerant pipes because mineral-oil-based refrigerant oils have a low
solubility in R407C and R134a. Consequently, the quantity of refrigerant circulated and
the time spent in the pipe washing mode will both tend to increase.This issue also applies

to the second refrigerant pipe washing method in that the number of batch washings and

the amount of refrigerant used in each batch increases due to the poor solubility.
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updated to or replaced with an air conditioner using
an HFC refrigerant as the working 10 refrigerant and
the existing refrigerant piping is to be reused as is,
wherein the residual refrigerant oil in the
refrigerant piping is renoved by washing the

. fri Nt _pi Ln usi ng a cl eaning agent conpri sing
Dlgﬁﬁ ﬁﬁ%ﬁ@ﬁlpg%ﬁ containing at |east 40 wt % of R32.
Th| e washi n od _uses,an
r ef L f[c@lﬁtpé P‘hﬁ“’%“% gt aﬁfﬁ 1@9,35% ‘a‘?uﬁe the amount of
cIeanlng agent R32 is a refrigerant that is cqntaiped
reffigerpaiorsed 25d shomebideamapnt oBtigcogvss wiich the mgioatp fonditioner must
R125, and 52 wm % of R134a), which is often used as a )
be swbin 2 refrigetast pipsevashivg mefle ivdienzan 2ireonditip@r that used a mineral-
refrigerants are generally thought have a | ow
oil-basadoreliigaranti dih is eiatt tot ar replasediiviti 4n biasodditioner using an HFC
refrigerant oils and, thus, are believed to be
refigeramab tle: \Qérkiﬂgoreﬁﬁg'emtt anid tﬁecxaixenmhg etfeigedangpipitigiioreused as is.
. wash refrigerant pi pes contai ni ng residues of such

0i | $he 26frikk W wiEng ndiRdd BedckiB¥@dn tehaifY 8s @ RErerant pipe
ean

capacity ing refrigerant pipes. However, the

wasHifr® %{chdd‘%ﬁé‘ﬁ Gh il ERliTHRE AR BEY %’iﬁﬁéia‘?ﬂ%ﬂt@ésled' rétﬁ%&rant oil is

a larger cleaning effect can be obtal ned

upJa?ch {9 éﬂacgase ﬁ%oﬁhﬁﬁpé?ﬁ%tgg% HEC rﬁfrlgerant as the workmg

nrnera rrgeran s are was
HEC refr er an n % of

refifgsrpbind & ER Yin aﬁg%%at Fifthe IERob et AL ér%gerﬁ&'*ﬁ‘e residual
refri eant a snmall .25 R32 nt ent.. . .

S rs% 4t DD S J6RE VP, 2T ot She reltigfrant piping
refrjgerant used and shorten the amount of time ove 1

usiggh eleanifg agent cORAHFINE 3R &IF (nipfuggsant coptaming,at lgast ﬂaé\rtéwf R32.
p| pe washi ng node when a conventional refrigerant pipe

hisgelrgeraod pins weshing watiedasesamBERog figerenticontaining 40 wt%

repeated bat ch washi ngs are perfornmed using an HFC

or mete of&32ras dcleaningt dgedt.i MR whi cefrigaerapi Ithat gk Icentaineg in R407C
device is provided in the refrigerant circuit and the

(comipositiond?3 ivatieof R32ppEwtlb e RI125aandde witatof @ 1344}, avlgsh is often
an HFC refrigerant. Claim2 describes a refrigerant

usefiap @ substinkto gorthé N (G fefdgeaitderce with claim 1,

HFC refrigerants are generally thought have a low solubility with respect to
mineral-oil-based refrigerant oils and, thus, are believed to be incapable of providing
sufficient cleaning action to wash refrigerant pipes containing residues of such oils.
Likewise, R32 is not believed to have a high capacity for cleaning refrigerant pipes.
However, the present inventors have discovered experimentally that a larger cleaning
effect can be obtained when refrigerant pipes containing residual mineral-oil-based
refrigerant oils are washed using an HFC refrigerant containing at least 40 wt% of R32

than when the same are washed using R407C or another HFC refrigerant having a small

R32 content,
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wherein the cleaning agent is in a wet state and the
refrigerant piping is washed by flushing it with the
cl eaning agent. 10 Wth this refrigerant pipe washing
nmet hod, the cleaning effect is increased further
because the refrigerant piping is flushed with a

cl e@;@! d ' s@¥ qp{s ]%d}siﬁle\/\ﬁtreﬁ%&t fhe V%@Pﬁﬁ&?@éﬁ%tgﬁgd and shorten the

cl eani ng agen O mx readily

m.neral-oi |l - base efrigerant oil remaining i.n the . .
B WO ne qven PRIEA JRE Al SR3Rihe st B Bl i rellede R pipe washing
refrigerant used,c be reduced, and t he anount of tine .
mo NBeten CVERGOW FOIBGHAN POROTHHIE MEBOR ahoish: shcheps a Method in
refrigerant pipe washing node can be shortened. C aim .
thﬁhd@%%t%égtcg washinggeve Reriprped yringiapgiherabigerant or a method in
accordance with claiml1l or 2, wherein the cl eaning
whigheant oitiedtecting devine i proised i Sreerefrigferanticircyit and the air conditioner
refrigerant pipe cleaning nethod, the cleaning effect
is dpsratedoimevieddd that ¢imuldvesca HECtréfeigetastini ng agent
contains at |least 40 wt% of R32 and does not contain
any CEimRI déstridosla réfeigerant pipedvashégninethodfif @Gtordaite with claim 1,
contribute to reducing the anmount of refrigerant used

whatth SROEleBRingadehRe iR dMveObtatel A1 @erefMiBé@ht hipnAid washed by
condi ti oner nust be run in a pipe washi ng node. aim

ﬂuﬁmgéeﬁ%{hbfﬁg c&aﬁiﬁg%g&ﬁf ant pi pe washing method in
accordance wth any one of clains 1 to 3, wherein the

cont e SiPSERER A, Byl R DRy redif ncgepsed furter
veqfpn bl B DR h G otk fE HE 4rppi Sate, which
enah AR RN 48P R T U BeRRCB R 3 bRss pefrigerant

..components_that, are not contained in the working.
oil rerpaingg, the kefricerast PHERRI nAP @ Tesllt, (the AMgURtQH: fe%r'&ﬂr?ﬂ;} used can
after washing. 5 The air conditioner updating nmethod )
be gedieed sad tha ameuninof time srvenjwhictotleli eiroenaditinpdnmiysg be run in a
nmet hod whereby at | east a portion of the equi pnent
refmgenattipipe washirgmedd eani begshartenagondi ti oner is updated or
repl aced while the refrigerant piping of the existing
ai r Ctainnd3 Heszribes airefeigeranb @ipexwadhingg meefod igeicamddance with claim 1
piping, is reused as is, the nethod including the
or %, aiHeesth i@ cléfisd agdnf @dds ngCE@MinRAE RISy, Step, an
equi pnment updating step, a refrigerant 10 charging
St epyithPlith Rfidchht WSS ¢IBshiRE Rthdd) e Qedifihd L& 3 mproved further
recovery step, the working refrigerant containing the
becﬁ?ﬁ%esfﬂerkgezﬁﬁﬁ% :ag@r{t%hta‘?ﬁé at leag' ?0 Wt EF R3b- Al d%@;x}%? contain any

refrigerant IS recovere romthe existin

g ( - |

A e e T U

A BB e ol b BB S tns s
t he equi prent replaced is 15 charged with a working

be WQF?P%’@?%‘H?S gﬁiesi ng an HFC refrigerant containing

at.least 40 . . . ) .
Claim 4 describes a refrigerant pipe washing method in accordance with any one

of claims 1 to 3, wherein the cleaning agent contains only components that are contained

in the working refrigerant that will be used when the air conditioner update is complete.
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w % of R32. In the pipe washing step, the working

refrigerant charged in the refrigerant charging step

is circulated and existing refrigerant oil remaining

in the existing refrigerant piping is carried al ong

with the working refrigerant. The existing refrigerant

oi | t rKi refri [ .
iy IS EEBAE 5 6 OE RSB L D0k SLELAREATH lacing e

order 101 A the exi STing |
ol Mo il Tt Rofjafh et B8oL G B Reober uRg s components
thel o 0 SR BSMAGHIE\ BN SeFAt el IoF R B S G geeent piping

is used as the cleaning agent, thus making it possible
afteowashén en the anount of time over which the air

conditioner is run in a refrigerant pipe 25 washing .

nmoddhe-#@r coglitiomreupdieting inmebodidesdribed dndilaiimofds an air conditioner

updating nethod in accordance with claimb5, wherein
updatirignmgethod whepebynatslhastg wirtien of tie symipthary coeftitiyey antexisting air
is circulated in such a manner that worKking
cofidifibh@eisanpddted orwaipldebat @hilt ane refrigeiat bipenge o Sthi Nékisting air

refrigerant Piping. 5 Wth this air conditioner
comaaﬁérpge.pa{ewsﬁngge{%eeﬁﬁIp@lsin?,f fsGehseldSsii§1Ghe afkbd including the

further because t rigérant piping is flushed wt

fol%e»fihgfsgé;ﬂe%? ad9f Heradt 1 oveﬁ'{1 Gtefl0 %;ﬁgéﬁn@éﬂti Lg)t%'éﬁlgé rsﬁé;:p a%efrigerant

whi ch enables the“tle g age

oA o Ml YR, SR Bool" PR b oy i, the working
reREra T SO £ B0 eGP Pl & F THBer bR s Brgerant oi,

, must be_run.in a refrigerant pipe washing node. The

is TEPOVerTsh PE) WA EXISHRE i BBATIOReE| 1 she equP@RRtYAdating Step, at least a
condi'tioner that is obtained by updating or replacing

pogiion ofhe equipment egnssfutingethe eyistipgain cotitipneris undateg or replaced.
air conditioner and changing the working refrigerant

In tthe gefrige@nt ahafgieg stap, thtainiconditinmért ivithethecequppmentngeplaced is
the followi ng: existing refrigerant piping, a heat

chaged sithunibrkisg ofegerani tompuiging an HF O rdfrigadahecdritaiging at least 40
device. The existing refrigerant piping was used with

wt¥hefeRBEt i g tht rpipe Nwashigh 8tepd e CABEAh Sefriferaiteclirged in the
the existing refrigerant oil, i.e., a

reffipanlch@glngb 8&pdisr efréuilaed adtd ekisting Nefri}RAdnt SOV eMaining in the
unit and user unit are connected together by the
B . 0 o | | . ovi o

XA IS8 SR BBty T 5 Ry 158 v

- | A .
eigesheed € 1RA4EH 00 P5SAE \HHER L RORLL 4 BRRE Tl i o

the%%yﬁggé‘%ggerg_ﬁf%{gi n working refrigerant that is being

circu 5ﬁ'the air conditioner and separate

theqexisting refrigerant oil that is c jed.with the . .
wor BTG sk dogisiter Sidaiig il i ab HECrEm ket sfikiaining 40
js an HF ri gerant, .containing at |east 40 w % of .
W’t‘%ﬁ. meg %Cf éﬁ gfffdwwlﬁ% refrigerant 2 large ¢leaning &figetican be obtained
containing 40 wt% or nore of R32 25 as the working .
eveneif (the)@oaldng rafsigerambieusedias thriclaaning agent.ithey makingj it possible to
remai ning in the existing refrigerant piping can be
sharted thatamaune obitime ov¢rewhichgthdeain cenditioner is run in a refrigerant pipe
separated/renoved with a | arge cl eaning effect when
wastieg miode.condi tioner is run in a node in which the
working refrigerant is circulated as a cl eani ng agent
" before the air conditioner is run in a nornal
operating node. As a result, é:he anount of tinme over 5
which the air conditioner isrun in a refrigerant pipe
washi ng node can be shortened. Brief Descriptions of
the Drawings Figure 1 is a schematic view of an
existing air conditioner in accordance with the first
and second enbodi nents of the present invention.

I T
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Figure 3 is a flowhart showi ng the steps of an air
condi ti oner updating nmethod in accordance with the
first enbodi ment of the present invention. Figure 4 is
a graph showi ng the cleaning effect of R32. Figure 5
is a flowmhart showi ng the steps of an air conditioner

upd i n 15 accordance.with the seco
o oA, ESsr OE 7 7 So B Sher BB, meghad inrapfgpdance with claim 5,
Enbodi of the Invention Enbodi nents of the
Whﬁfﬁé%gﬁfmg 1he AR OHATPE Stiaw o WPEROR: T eeeiRttHS crculaseek in such a
to the draw ngs. <First Enbodi nent> 20 (1) Constjtuent
mapmpest ek vasking e fiigarant; inga Avet Lwadilews reough thopuisting refrigerant
Configuration Figure 1 is a schematic view of the
pipingf r i gerant circuit of an existing air conditioner 1.
The air conditioner 1 is designed to performair
con®Nith this xig pomditjomerh@dhﬁimgmﬂﬂ)dc dad ¢leaning éffeat ioirfcreaged further
bui | ding or other building and is equipped with the 25
bechasd aMé nefrigene hﬁﬁin gs WITRRhetN vt a @Id@hﬂfgahgértt k., Uger working
units 5 (two in this enbodi nent) ~ connected in

refR@draht, 8h'a ARE stutd,i WHicH drablesags afnéan%)ﬁ &tatadmg@§&<aﬂ§ with the
refrigerant pipe 7 connecting t Source unit

res?ﬁgl Q4P 6f1-848Ld Sreﬁ‘lg%ﬁgﬁt&?r mﬁﬁ?n%'elﬁt §oi'€rfﬁgergﬂ E:g)mg. The

eat source unit IS COI’] I gure e 1n

unﬁ}gkr%djgle%nglg eﬁfectabol%%lluqégltg S%gg\?\gl?}gse ec glgte(g a Sg%ywlgch the air
h
condishne? B B 48 2 B PErrenHIpe APYuAS Inoda. | | i o
f ff 25,
ChuThe sk ailbnoedessied Bt FRire T Rianap cARAILORI Ghed i pbtained by

t hese conponents together. The conpressor 21 is a

updgLipg & Teplaciag Akileast arpogtier 6t $he. equigmeahel am@xistng air conditioner
conpressing it. The four-way selector valve 22 is

andc shingjng etdie s working atefiiigerartn te han J&F € heefifigayantdi the cair oronditioner
of the refrigerant when the air conditioner is

conspriding) éet foliowiremn exiptihg mefrigechat pipdng eahdan gowroe @nitwnserginit, and
cool ing node, it connects the discharge side of the

an Gibpleahnr dediced 0 TheexiaimgSietogedintipipingaids St with Helkisting air
heat exchanger 23 and connects the |nt ake side of the

condftiiHe 98@ costhidsOrekidge %@W%sﬁ@% rdfEigERRE oﬁ hpé ; Qfthineral-oil-based
val ve 26. 15 Meanwhile, during heating node, it

reiEIRRGIE TR 1L RSP AdtPuddh uhilGrE OSHHeERE Wgetilerty the existing
refrigerant piping. The oil collecting device is configured such that after the working
refrigerant has been changed and before the air conditioner is run in a normal operating
mode, the oil collecting device can draw in working refrigerant that is being circulated
through the air conditioner and separate the existing refrigerant oil that is carried with the
working refrigerant. The replaced working refrigerant is an HFC refrigerant containing
at least 40 wit% of R32.

This air conditioner uses an HFC refrigerant containing 40 wt% or more of R32

as the working refrigerant. Therefore, the existing refrigerant oil remaining in the
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t he gaseous refrigerant shut-off valve 26 and connects
the intake side of the conpressor 21 to t'he .gas side
of the heat-source-side heat exchanger 23. The
heat - sour ce- si de heat exchanger 23 is a heat exchanger
for evaporating or condensing the refrigerant using
.alr or water as a heat sourge, The heat-gource-side,6 |
eXigga nEBREreR] VRIPYIE | SEhr BY | Gesb B0 « e 261 i (pliegting gdevice and
of the heat-source-side heat exchanger 23 and serves |
seppigtedégmoyed witlea faree slgaringeifer) when fearineondetionegdy gt in a mode
The liquid refrigerant shut-off valve 25 and the
in gddaddougke rvedrkinge refnigersntitis ofifculeded 1528 cleaning ragent ddfare the air
the liquid refrigerant pipe 6 and the gaseous
condéforiegds ant ipapwrmal opaping inweley . As3® rédubty thenamo@t dhéme over
user units 5 are installed in different |ocations
which $helgir bdiRlidtier & g iR Bdefeigefani Sipe Yashifgtiddpedn Bbsiedricyied.
with a user-side expansion valve 51, a user-side heat

Bri@KDQﬂi‘&ﬁfoﬁ%fﬂ?@ﬂrﬁﬁfﬂFkger ant pi pi ng connecting these
~ conponents together. The user-side heat exchanger 52

IS PioliRA] X CHRRBERE QW of uaRRIsah: 3G &hﬁﬁfbﬁ@?ﬁﬁ&&grdaﬁée with the
- refrrgerant in order to cool or neat the indoor air.
frsf B 15504 ShOGHReRERE N Srelln(Endh, 5 orovi deg on the

Ne user-s eat exchanger 52 and
serves _ to.regyl ate the pressure and flqw rate of .
¢ o b2l 21 & SchTiafe i of 2R APt A cppdtiiongl fiAccordance with the
refrigerant, pj.pe 6 d the gaseous refrigerant pipe 7
ﬁ“h@%£$%@ﬂ G lgﬁFﬁéggFHﬁﬁ%@-FHEHQ%% heat - source unit 2
to the user units 5 and the bul k of these_ pipes is 10 )
ar r Bigyeed isre flawchat shawige thessters efipn aipeenditionsr ypdating method in
the ceilings. The liquid refrigerant pipe 6 and the
accorisncauwith dferfirgeerapadimieptof thepresent tnvestipmnd to t he
refrigerant piping called "existing refrigerant
pi pFiggre'4 istai griph shomlieg therlemningreffect gfRFNt pi pi ng that
Is reused as is when the air conditioner 1 is updated.
( 2) Figney &iis Dflowthdrhshowihg thegepl of daalifiedriditi@ter hpdaheg method in
operation of the existing air conditioner 1 will now

acchaf@sSHith BRGebd Enbd dimefiSorkhe preserdtdlehfifn.node

Preferred Embodiments of the Invention

Embodiments of the present invention will now be described with reference to the
drawings.
<First Embodiment>

(1) Constituent Features of the Existing Air Conditioner

<1> Qverall Configuration

Figure 1 is a schematic view of the refrigerant circuit of an existing air
conditioner 1. The air conditioner 1 is designed to perform air conditioning, e.g.,
heating and cooling, of an office building or other building and is equipped with the

following: one heat source unit 2; a plurality of user units 5 (two in this embodiment)
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During cooling node, the four-way selector valve 22 is
in the state indicated with solid lines in Figure 1,
i.e., in such a state that the discharge side of the
conpressor 21 is 20 connected to the gas side of the
heat - sour ce-si de heat exchanger 23 and the intake side

e : 0
corﬁlfe ttrelﬁgler gﬁ?ﬂ 3@5 % %qhﬁl] g%%ﬁiﬁ é)te 6 t?ﬁﬁ g&g@@su?efngerant pipe 7
nt, shut-off, v Ive 25 eous refrigerant
°°@ﬁu%n%@ﬁ%v%$ D iz ARGt O (RRRE G xpanei on
vaI¥§>%é are opened and the opening degree of the
user<s o vaIves 51 is adjusted to reduce
t he Eressure of t he re& gerant. When t he
r ef FRgBpEFPUSE MaL% is |0ﬁnﬁam§d§@ a¢ ensga%k?dtqﬂethe srafiod adwilding and is
21 of the heat source -10 unit 2 is started, the ]
equippad ehicfle ithgeeempressor &rlamrfolmway stlecton vplvesPop heat-source-side
conpressed, and sent through the four-way sel ector
heat akolenger 23, andea hemtsosmerside sipinsionatalveex2hanlyquid 28frigerant shut-
where it is condensed into liquid refrigerant. This
offIviatye 265, refdsegey saftiggrants siutidff oalgh 26h and) eeftiganmt @ipisg dennecting
expansi on valve 24, the liquid refrigerant shut-off

thedAdotipotients abgktdie 5 liquid refrigerant pipe 6 and
flows to the user units 5. Then, the pressure of the

I'i aghd E&ﬁﬁﬂe%‘i‘am {sS o yfRd f&y drB&inds 6h - 84s36us refrigerant and
expansi on val ves 51 and the refrigerant evaporates I'n

corﬁﬁgs§f§§ Tl gﬁﬁvgg"s%fé%{g)?e\faﬁveef’iz ‘i‘@h&&i@ﬂ@ stich, {3f it can change

oor—alr. ul't evapor at

et 1 %%Ft‘s‘o”&to < B RPO BB rie e bR er i3 %‘*IS 4Pq pEtveen cooling
h f hyt - of f
moB, R et ﬁqﬁ?"i@r@%&# @éf‘r%déz%‘tgﬂﬁn cts ﬁ*@a nchiatag fide of the

into the conpressor 21. In this wa

COTRRFEROF (24 i@ thepgnsrsidecat the heafotaurs- #o4 beat@;zsharqeaf Phandrpennects the
During hewi ng node, the four-way selector valve 22 is

intgkg side of athe rempreasasd 2l tth the ofasgons reigerant| ghutwfl valve 26.
i.e., in such a state that the discharge side of the
emwbﬂeshmmgzh’cali&g modeoit rennents the dischargressideof the compressor 21 to
‘refrigerant shut-off valve 26 and the intake side of

thetdasecus npfrizesamt sRiit-6ff valverdscarellcdmmetth ehg imake dde of thehempressor
~heat - sour ce- si de heat exchanger 23. Also, the liquid

21 teethe e safetofthe hedtfsountal side Béat ekbigangas 2P USThehédt3onRBIside heat
shut-of f valve 26, and the user-side expansion valve

excﬁin%%&@%l@%ﬂﬁ@t eftthahf@ fOP 8P4 atHR06C&AENIiNE the refrlgerant using air

sour ce- si de expansi on valve 24 is adjuSted t

or fv@t‘éi" 68 alfGt BIRSS Urthelhieat REurclsidedss; 2 10?1 %lew'ﬁnlst Swded on the

ref rlgerant circuit inthrs state € conpress

llquﬂ& fspcfe df'tfe ?@Qttsoglp L 8e H?Attetxéhh%(fﬁgra}lﬁ%en%g% Y\éﬂ’ulfétg %he pressure

eran ress

o AR R ) trza%finsﬁmu BT e s

nd th erant pe /7 to er.units

refifgrianj,Suliod venEi %fté EopBrnibh e ate 1l Seierrel plis Goand the

heat exchangers 52 whjle heatlng t he i ndoor air and
gaswﬁgggge{agt airesg., Fqsafiﬁtlc‘feb’t ate or a gas-liquid two phase

state. This liquid refrigerant or gas-liquid two -11

pha§¥>£%ﬂﬂﬂgerant passes through the user-side

expansi on valves 51 and the liquid refrigerant pipe 6

andThé oses units Sraee installed onidifferanti lpc&ionshieside thei hilding and each is

refrigerant is pressurereduced by the heat-source-side
- expansion val ve 24 and evaporates inside the

heat sour ce-si de heat exchangegr 23. The gaseous

refrigerant exiting the heat-source-side 5 heat

exchanger 23 passes through the four-way sel ector

valve 22 and is again drawn into the conpressor 21. In

this way, the air conditioner operates in heating

node. (3) Updating the Existing Air Conditioner
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<1> Regarding the refrigerant and refrigerant oil used

in the existing air conditioner 10 As descri bed above,

when the air conditioner 1 is operating in an air

condi tioning node, the working refrigerant circul ates

t hrough the user units 5, the heat source unit 2, and

the refrjgerant pipes 6, 7. Refrigerant oj] used to

o R Tl P At bioe e8paion i SF gter fids HeREexchanger 52, and
refrigerant circuit along with the working refrigerant

refrigegsany DHIRE FOIMCRINg HEse OMNOGERta tZSBIr ni xes with the
wor ki ng refrigerant and circul ates through the
r ef Fheyersanside Shet r exdhangdroAg i tah heate exohaoigay for evaporating or
refrigerant. The working refrigerant used in the

condensing rihe aefrigecandi ini order tb coolaorChEatotheHG@idoor air.  The user-side
refrigerant and the refrigerant oil used is a .

expahsien &blveidll-ibas@ddedcdn tgeliqid siiel of (the usiridd Bsat eRtH@der 52 and
"existing refrigerant oil"). As a result of operating

served t6 Bpulaidithe MresiealahA GloWDEe: FefRSfant.bed previously,
m neral -oil -based refrigerant oil” remains in the user

uni&@?e fint pPinpoUr Ce unit 2, and refrigerant pipes
6, 7 of the extsting air conditioner 1 before it is

updlh Raef R eeRae BB & G kROl HIBIR bip? are rofigeran:
PP PR e P T RalbaniePe pi unkf 3. ) e SubloBe g ppes is
arrgi i i IO (55Bie e YRS SRAPHG L Feliban; (B gfuid refrigeran

_with user units 105 and a_heat source unit 102 while

pipe 8781 1Be epwousreftigergnt Ripe (7(HinerrTsppRdiEp the refrigeraps piping called
refrigerant. pipes 6, 7, as is will now be described

“exigting refsigeraah pping” Pibihrie thee roiReifriny eafrigeranepiping thatisagused as is

~S1> 5 First the refrigerant circuit .of the existing

wheai the eipediditiomer] i updatpdinped down in order to recover
the working refrigerant and the existing refrigerant
oi I (2y Optatiosdf the BxitingXik Cogditiehéd gerant. More
specifically, the liquid refrigerant shut-off valve 25
of THee op@atios W &€ &Mibting? airScotlddsffér ANWillNLowki Be described using
conditioner is run in the sanme manner as during

Fig&eeli ng node to force the working refrigerant (which
contains existing refrigerant oil) 10 into the heat

SOWBECHRtde Rodd t €rwards, the gaseous refrigerant
shut-o?%ﬂgglvgkgé is closed, the cooling node

0 : ] St 1 pat n Kifg. r.efri gerant. .
(A B o B4, PR Rty ALl ARV 205s'i e Bte B icaped with
.A,n. the heat saurce unjt 2. <Equi t updati ste .
solid3iotndh Efets, iF-anglirh & i et thechargLoiat of theidogbressor 21 s
heat . source unit re replaced wth %5 user. units,. 105 .
congerded,to1ag gas 3idF OF theneat-sepirce-gidgiheat exphanger 4d apgitag jrigke side of
heat source unit 2, the new heat source unit 102
the somprassars? lcisi @mpgetad o sy gassens refrigerant shyt-offayalve 26.  Also, the

. selector valve 122, a heat-source-side
liquid refrigerant shut-off valve 25, the gaseous refrigerant shut-off valve 26, and the

heat-source-side expansion valve 24 are opened and the opening degree of the user-side
expansion valves 51 is adjusted to reduce the pressure of the refrigerant.

When the refrigerant circuit in this state and the compressor 21 of the heat source
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heat exchanger 123, and a heat-source-si de expansion
valve 124, a liquid refrigerant shut-off valve 125, a
gaseous refrigerant shut-off valve 126, and
refrigerant piping 20 connecting these conponents. As
shown in Figure 2, the heat source unit 102 is further

R P b RARE LI oty 1 oo
PRI I MACHEE NI O -

the existing air_conditi oner 1 and_remains in the

23, avhiese itrig mn%«msad mmgo ligpid teévigarantpi Jisliawd refiiaseus passes through
refrigerant pipe 7, which will be reused as is with

the thiat-sougce- mdp@apaewdloau vabeodlithe digeid, refmgarantshetrbffdiainents, and the
the oil collecting, device 127 is installed inside the

liquié a¢frigoranc eiperd tndl fldwand the ugeramitdSd  iTheanthergredsarepopdide liquid
135 of the conpressor 121, which connects the four-way

refrigdraatiofedudtd by ik sidoex ngﬂis&ﬁiﬁvélv@es 104nd the refrigerant evaporates
conpressor |21. In this enbodinent, the oil collecting

in @levuseesxa%eapmaﬁg&sam whhleqqiohﬁgtth@qn&o@w ai Aeh result of the
1, an inlet pipe 132 including an inlet valve 132a,

evafbrafith,! &le 9&1@%@?%@8&9? é;égi:cﬁ.leg{"h?ﬁger\iﬁ‘ﬂ verg:s Qafgﬁﬁd réfrigerant

pass val ve e ol cont al ner

poRREAE g s OBER 8 735 AL ARRRA Bl v 2,

: that it, can ate exjsti refrigerant oil .
ancip R tmBey, SHRFAG VRSP 2P CERITOANG P S aRiraees 21, In this
135 when the 10 worKki ng refrlgerant which is
wah ﬂ%@h@%‘é‘%%%%ﬂ%’@%’@gﬂgqu% directed through it.
Serving to direct refrigerant to the oil collecting
cort% Heatinggnoda he jnl et pipe 132 branches fromthe
i nt ake -pi pe 135, and connects to the inlet of the oil
colPeitng hgatmennadm e fot-waylselactdromalys 3Peis 18 2hestateriodicated with
into-the oil collecting container 131. Serving to
brokert mes indiiguned , i.ef, in gerhonstaferthan thiididchbdge sédei ftthegompressor 21
refrigerant oil has been 15 separated by the oil

is conhésted itd)ghe Gaseus eefrigitaritoshubeft nhlek 2 hnd tAsntakd@ide of the
outl et pipe 133 branches fromthe intake pipe 135 at a

comf}Redsbi 2D IS QUARIKRRD Bk Mhesige bf‘ﬁle' Héa@%oﬁic@%mﬂ&ﬁeat exchanger 23.
branches and connects to the outlet of the oil

Als@ Othk afdulid Qeﬂ—‘l%&taﬁi Dft-oFBYalvd %8 W@?ﬁ%ﬁﬂ@#e\fﬁ%\c}éﬁt dit- oﬁ' valve 26,

arranged such that 1t can shuf of wor Ki ng
r t p kP o i
and B8 MeEHER exBRINEE Dalbd )P B oftned Wid B BBERBERRefRof the hea
r e 135 mh re the o et
soult s X P 2 SR e Bl rﬁﬁﬁg%%t
uni user, units 105 npri se chi
use‘iﬁ‘g? the rgif Gt oyt iy @Iiétf?e R RowRaRsSHRed] of 2 heat source
n fr| erant piping, connecting_these
tc‘; B‘Frgﬁ‘llss ?W&rfe ge igsiraye 1BRaIhgCRBIPSESSPr Sh-copmpressed,
The liquidr ef rigerant shut-off valve 125 and gaseous
and rsgmrth.ggggﬁh Egrways selegtarmalve)22, the gaseous refrigerant shut-off valve 26,
and the gaseous refrigerant pipe 7 to user units 5. The gaseous refrigerant condenses

inside the user-side heat exchangers 52 while heating the indoor air and changes to a

liquid state or a gas-liquid two phase state. This liquid refrigerant or gas-liquid two

~-11 -
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126 of the heat source unit 102 are closed and a
vacuumis pulled on the user units 10S and the
refrigerant pipes 6, 7. Then, the liquid refrigerant
shut -of f val ve 125 and gaseous refrigerant shut-off
val ve 126 of the heat source unit 102 are opened and
phader fefiiigeratl phed a&tougﬁ%%hseuamte EingioRS valIeEd 159€kAdtthe liquid
oi | and has al ready been charged 5 'into the heat

reﬁg%}ﬁlgtgﬁg@ bland owsSo fhd ﬁé’éﬁ dotiRe Lhith, t h%eQ%l;ﬁ% ﬁeﬂt‘iggﬁﬁﬁg pressure-

Itioner 101. There are cases In

e
o0 5 g 251 549% 8 BB G5ohe S6UAER sowee s
R DR R SIS .

et her-based refrigerant oil that is conpatible with
the rampressgich lot A thigway, the air gendivienst ppergtss in heating gnode.
refrigerant oil contained in the working refrigerant
bei (g Updatigethe Exiiting AdaShndigioserep S4> Now, pi pe
washi ng node will- be explained. The air conditioner
101<tepRegaeding hthehexftigemautr aadurdftig&raanaik heediser thenieksting air
5 wth the heat source unit 102 and the user units 15
conkd@ifonehi | e reusing the existing liquid refrigerant pipe
6 and gaseous refrigerant pipe 7 as existing
r ef Ak decdibed RbOd) WherIRS 8 8N kivneraf {sedpetdifg in an air conditioning
installation work is conpleted, the debris, oil, and
mo é(,'tﬁ%1 Wkihgfréfr%%lzﬁl Lirilhtek I?ﬂtro.u%ﬁ'@é ﬁ‘se?%ng? Bt Ay H@f‘gtguce unit 2,
In the existing refrigerant pilplng nmust be Separate
. t he ' pt .o clarcu & .hef .
andaﬁlg. Lregrgﬂje}‘%g ﬁlpé’{r‘s, l? {(Ig%[ erga%lrt At uscegrt(rfr)a *u%gg%th{q? rc]:ampressor 21 is

r unni atr condi nan
. nmode. . The pi.pe s.hi ng ,node .20, di scussed. here.i nyol ves
IO PR BB P B P OE PREITE P SEFRGC A & POfion of the.
refrggpggl%clai gq?%esg%égﬁﬁ%n %ggtrgg{gg}q?g ia{r:* fcirhglgiﬁ%m&odghethé refrigerant

. collecting device 127 to collect the existing
cirquitfalongevidih thegvorkingafrigergti n the refrigerant circuit.
First, the air_conditioner 10l is put into a state in
whi the watking refeigetant nsadgindhe existing ar xpnduionpe 1 isa CFC or HCFC
That is, the bypass valve 134 is closed and the inl et
refrvgedrae ab@2he irsfrigefint odperéds &oninoralogtbased hefrigeractipil (hereinafter
such that the refrigerant is directed into the oi
called“existing gefrigatant 0dT). 130 avhssalttof @pseasing rin icsolintand heating mode
the air conditioner 101 is run in the sane manner as
as decriti eebuslySiihetid Sil-baed re@igkiand olIReQainSiN @R UseLunits 5, heat
circuit has been configured to use the oil collecting
sourced @it 92 ahd refrideantikdsN8, 7ejir the xddting 419 \WoRGitibREOY Mefore it is
the intake pipe 135 passes through the oil collecting
upddfedi ce 127 before being drawn into the conpressor 121.
Consequently, the working refrigerant flows into the
oi | -1 I € e - Ll S..:;that
Fers nonagih e IR, ERleb AR TIpdhlhe Wl SriliiBld heat source
mﬁfirCUit and residual existing refrigerant oil that
emained in the liquid refrigerant pipe 6 and the

gaseous 10 refrigerant pipe.7. The )
donT e %émaggmgnéiemgﬂ%%re}ew@fewaﬂv HEG sefrigerant R410A
through the inlet pipe 132 and is guided by the .
(comppBREBGST % OHRFS 2R3 50 6t%Ivé FIAS) gl eplasiae ahe user units 5 and
coll ecting container 131. The existing refrigerant oi
- and ot her contam nants acconpanyi ng t he worKki ng
refrigerant collect in the bptfomof the oi
col l ecting container 131 and only decontam nat ed
working refrigerant is returned to the intake pipe 15
135 through the outlet pipe 133 and drawn into the
conpressor 121. During the pipe washing node, it is
al so acceptable to increase the opening degrees of the

o A r-a a
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col l ecting container 131 and only the gaseous
refrigerant fromwhich the existing refrigerant oi
and liquid refrigerant have been separated i's returned
to the intake pipe 135 through the outlet pipe 133 and
drawn into the conpressor 121. After the air
condi tioner 101 has been run, in pipe washing node fo
heap S‘E}Fré‘é Bpit Feof the gxisting adreopdifioney Eé”%h pseg anip d 06 gad almt source
into a state in which the oil collecting device
unif izfﬁp whilaseusingste existing refrigeraat piping .y dhoreftigerantspipes 6, 7, as is
opened and the inlet valve 132a is closed to configure
will e beflescgbedinitheeferenice teskighrethat t he wor ki ng
refrigerant bypasses the oil collecting container 131
(i . eRefrigefant geswny step 8CHit i s changed over to the
normal operation state). 10 <3> Experinental testing

of Pirah¥astHiganireHeuiBAs ekl existine afScondRidned 105 patRdIdown in
condi ti oner that has been updated as descri bed

ord@te{oelte%\%rr 8he Wb?klﬁ% @@ﬂiﬁ@&n@%ﬁ@ thes etﬁ?ﬁ? nad %Q' OREEBhtaiMd in the

he air condition a pilpe washi n usi ng

L e e

be descri.b

' a . 15 Th .
heaf 3885 FBcar JE8H g %slf °8H§‘ﬁ@flsalsbstmesﬁﬁ%am gla%ner as during
coofiBh TAE {uTBE rectOTRE FeBeoTant AVRIEh g En el rgpeerant ol

. charging the refrigerant piping with a mneral_oil_and
lnt%ﬂteeg at |[§purce it der étfterwatsiﬁnth‘?ggw@u%y@ff@ﬁtanh sgut-off valve 26 is
cireul ati on node as descri bed previously, and
closeda ther tonjinghmodensparation is deindinatednamditkd weirking xefrigesant (which
experimental conditions were as follows: 500 cc of
contsimeexadtingirefrigeraat gilitis collertednie theheat garentnip2pi ng i n
advance and the conpressor of the heat source unit was
opesBjuismentaipdatiegt stép$2:t est HFC refrigerant circul ated
at a.flowrate of approximately 300 L/mn. The

usehs Shaléh xfigiiel D) he/ddey Anh 5the thiSedat Yolirke VRIS 2 are replaced with
adj usted such that the dryness fraction of the

usef @ifs 1987280 Heht sto'i]f‘ce'uﬂﬁtat‘fﬁ pi pe of the conpressor was
approximately 0.9. The test 25 HFC refrigerants used

Wer & filaX ufoeghé)f zfgﬁﬁ%%&%éﬁze( Bﬂilt' i GEEMheat sRurce unit 102

m xt ures gure ‘is a grap

corfelfist FRYe ORBBREIAT 3 oNF AT SR R B L2 LB g s
heaf Ery Rt “he 55 ﬁ%f'mrf‘é’egtsﬁ' Aspedries 3’?1Pvf§s£2‘fa'??§11tﬁt@srefrlgeram

ur d|ff rent 5 m xt nt of
Sh“ht’ evalve dip: Bsepsqant &t e%?éltt et-e% K€ rlgf; &Hé etigerant piping
mneral oil with respect to the new refrigerant oil
conpeaingithesg KAMGERENtat 0 the refrigerant circuit together
with the new working refrigerant after the air
condi$ showe in iFigurp datteel heatssosiaswanit A 0Fiig fumhet, providedgvith an oil
found that the run tine required for the anount of
colleetsigl devicerni 12@r alTheidil tolleamghdevicd ARV ibed dewibé@ervimgnchiefly to
tends to increase as the content of R32 10 decreases
collacidthdeexi e reffigéant olinthentwaefused 2with ahe a3ES refrigerant or HCFC
Moreover, it was found that the ruri tine required for

refrtg&mmwtmoﬂler@ﬁstmgahummnatnepl1I ah® re@aRR B theablisting liquid
bel ow 5000 ppmtends to | evel off and becone

I 0 :
refr%%&gagﬁ f}ﬁhféé godr{%ﬁe%%ségtgs %fg@&@.ﬁpgip%e»gﬁlgﬁ 59'v1:131 léérlged%ﬂ A ’Q§ with the
it can be understood that the refrigerant pipe
cl eaning effect increases as the 15 content of R32
i ncreases and a cl eaning effldct that is both | arge and
stabl e can be obtai ned when an HFC refri gerant having
an R32 content of 40 wt % or higher is used. Although
excluded from Figure 4, the washing node run tine
reqw red for the armunt of reS| dual mneral oiI to

=N~ o A PN~ " .
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25 markedly | onger and the cleaning effect as markedly
poorer than anticipated based on -18 Figure 4. The
reason for this result is not clear, but it is
believed that this result is caused by the fact that
R407C contains 52 wt % of R134a. Thus, in order to

ot ff g RS ST eSodible, el oRERBERNE 127 is fostaled

._contai,n Rl34a. 5 aracteri,stic Features e

insi 1 HiEHerT LA PR AT TaRe gt 5o AbAte compressor
updatj ng nethod in accordance with this_enbodjne?t

12{yehigh gompectsdns fowgvay seleqiorivalyehés torthedntake sidg of thy ggmpressor
air conditioner 101 that uses an HFC refrigerant as. )

12} helnndrikiempodimentgheantl qallerting dgsicagl 27heomptisgsi #xy oil collecting
refrigerant pipes 6, 7 - provides the follow ng _

comthinendféy astinket frepe UB@sinch@lingl anTinled wlve dGRali am atlet pipe 133
updating nethod is designed such that, in the pipe

inchaiitig # chesk eplvedd34fabd mafypaganbrtl3@nore specifically,

. RA1 OA) containing 40 wt% or nore of R32 is used as

t he Tht @AM cAGE Bontainb 13] L EstdectedSo ARS ithleepipelidSethrough the
regarding the experinmental test results, a |large

inl& ;S 5P afd IR GutiefPipRa 380ind! i 8GnBdifled BEhARBUR CaRbepart® existing

over which the air conditioner is run in a pipe

refC Sahigil rﬁ’(ﬂ'ﬁ et@?%&ﬁi %flig%gﬁtu p@:ﬁrgfgd gﬂettﬂeo ﬂﬁlﬂ%ﬁ! 8ipet % when the

ean! ng e 1S | rov ! cause
oSG AR 5 IR0 ARG SR B s
it S RN T

over which the air conditioner nust be run in a pipe )
bragghas Hgmdhee intoke &ipe 9 onand congegig dorthe inlgtr olgtheapil collecting
used as the cl eaning agent during the pipe washing
contpigter 131t hdheaimdetapipehé3woritendy mned rtheeribvollegtingh eontainer 131.
updated air conditioner 101, i.e., the refrigerant
SeRagOW, retimar woiking) cefrigemint frooh swhgeh tHeeewisting tpdrigerant oil has been
again after washing the refrigerant pipes. Thus, an
sepatrated bpdhd bid rellestingadontaingrel Yo the iatake pijent3S, whé butlet pipe 133
this enbodi ment can contribute to shortening the

brag¥iedsardmwWhe knthkeBipa 996 Git atpdititint dovedetah e Witert lilke fildt lpipe 132
condi tioner. -19 <2> The updated air conditioner 10

bradisies A EhnctRf fol GRT Gtfet GTNhaidN BAlIAAnY nPlindfPI Rl Of The bypass
R32 as the working refrigerant. Therefore, the

valr@é 'flga- 13§ ergn?éerd! dfch gﬂ£t7i9 lchn Eglg.at%fg iéﬁh?ﬂi)& 5moxgﬁ)f+gs I’&ifﬂgerant between

ri gerant- pi pe 6, can nto the

o S MR A R LR R ey e
or b BafBE 3 W L R Bt SRR,

conditioner is run in a nornal operati.ng de, As a, .

r esg’r"[“f]af Shie hESaRingruses H‘é‘tsggﬁe'ihc WRFTCRitshEOp¢ach comprise chiefly a
condi ti oner nmust be run in_ the pipe washing node can .
usegrsidengipaasien vahvec bl & Pasidg heat £xehanger 6531;1%41 refligorant piping
or anot her HFC refrigerant having a small R32 content

conngctipgtfiesexompenenie tqgeerwashi ng step, the cl eaning
effect is increased further because the gaseous
r ef KRegkngarant giqpging sfep SBPushed with a cl eani ng agent,
i.e., the working refrigerant, in a wet state, which
enabhediquiteredtigaaninshugehtalive 126xandegdedys miftigeridteshut-off valve
residual existing refrigerant oil remaining in the

- gaseous refrigerant pipe 7. The inproved cl eaning
effect contributes to shorteg*ng t he amount of tine
over which the air conditionef nust 15 be run in a
refrigerant pipe washi ng node. <Second Enbodi nent> The
first enbodi ment presents an air conditioner updating
nmet hod for a case in which an oil collecting device
| 27 is provided in the updated heat source unit 102

T - I T
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prepare a separate HFC refrigerant containing at |east
40 vt % of R32 as the cleaning agent. However, there
are cases in which the working refrigerant used by the
updated air conditioner 101 is R407C, R134a, or other
refrigerant having a small cleaning effect. In such

126520 L SRk PR 9F R SO b P w105
oo e B & 57008, 0 S PV 125 e

enbodi nent before charging it with the workin

gaseQRs refaigarant SkHt'Qﬁrvaé%dﬁgi oh&re bpatasauses mthg@ll iape opened and
accordance with the second enbodi rent will now be

wotking réfvigdrant (R4 1 &ietheh centtins Felgigemns oil<Ref hasgaready been charged
recovery step S11> 5 Simlarly to the first

intee o Heatesourcet indt 162 ris ghowead teifill thet emifre tupdaedi st coglitioner 101.
air conditioner 1 is punped down in order to recover

Thérbeareiakéd th FicH g axibtian defridgeradXipipdsng, 7edré i16@F ARl cannot be
oil contained in the working refrigerant. More

cha? with $8d te¥juirk LSt ke FrRfelrd o B - hount i
o%%to‘hr{e E%atﬁsougggbhﬂﬁﬁg 1'lseés cl ossgig ‘051?1% sﬂ‘%ehg)ﬁéli r%&‘\f&‘m%@ram that

theCHé(h‘?' LREE S 10?‘ Mg! Ehafr%? &ggﬁ iiﬂ’;ﬁﬁ%@.ﬁcé‘s LB cases, additional

cooling node to force t refrigerant

e R R B b e
B
o e L L e B LA O S ©

S12> 15 Simlarly to the first enbodi nent, the user
uni TBIPS wasking §€PE&t source unit 2 are replaced with
new user units 105 and a heat source 102. Simlarly to
t heNewi pifengashing mysigrwidl baickpRinedhe Thevaiheeondionarcld1 replaces
unit 102 conprises chiefly a conpressor 121, a

the heatrsowsog 18l Zendthevasemenitk2Pwith thehdat souce enitild2 ahé alie user units
exchanger 123, and a heat-source-si de expansi on val ve

1051 Hile eusimpuihg exBting diguRhicfferamuiip® 6fandalavéouk 26frigdrant pipe 7 as
gaseous refrigerant shut-off valve 126, and

exidtifgl fe@@ERRMt PlbidigNd CORSRRERIIY Cifteh RS i3 RMRABE Motk | leted, th
) Si I’%l Iear$y to}iﬂPheg fi rsfaglnbo%i ment, the heat sourlSE:((e:mnpee ©

debgig,i/ F)élé(%%g'?éxigtﬂfgt b&tighalY e that! refhafl a®! donbhih&fh | ii%the existing
refrigerant piping must be separated and removed from the refrigerant circuit before
running the air conditioner in a normal operating mode. The pipe washing mode
discussed here involves washing the entire refrigerant circuit of the air conditioner 101
using the working refrigerant, i.e., R410A, as a cleaning agent and using the oil
collecting device 127 to collect the existing refrigerant oil remaining in the refrigerant
circuit.

First, the air conditioner 101 is put into a state in which the oil collecting device

127 can be used. That is, the bypass valve 134 is closed and the inlet valve 132a is
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<Cl eani ng agent charging step S13> The liquid
refrigerant shut-off valve 125 and gaseous refrigerant
shut-of f valve 25 126 of the heat source unit 102 are
cl osed and a vacuumis pulled on the user units 105
-21 and the refrigerant pipes 6, 7. Then, the

orbp SRRSOl B Sl OB B ptin

02 a opened and a cl eaning agent that conprises an
°°f]ﬁ#’€e Lﬁwﬁ“é}gﬁﬁ%ﬁfﬁt‘wﬁﬁ-ng at |east 40 wt % of R32
(e. q’h R410A ang, has already been charged into the .
heat' "E®ufhecaif sopdiignes L0513 shpdn the spme Mppes asipy g previously
updated air conditjoner 101. <Pi pe washing step S 14>
desgribad coolings mege pr Bineel trecizanit has beep configusditeaise thet ¢ib collecting
air conditioner 101 is run in a pipe washing node
devibed @bythe veorkinganefnigeragcftawing throughlthe adakenpipadid Stpasses through
refrigerant circuit. 10 <Refrigerant chargi ng step
theSkbb ddilectihgadevige ag2ht befoesd bking ndravre ipt@ethsasbni@essor 121.
. node is discharged fromthe refrigerant circuit and
Coneuamby thé twdrking réfriderdid Rl ing@iRNbil BliBeting~d&ite P27 together
R134a. Even though the HFC refrigerant used as the
withQlek 8 ehakt 8dhhiged alyarifusladel rrongiahe tﬁéremge%!ﬁtc%ug 3Rd residual

a small cleaning effect, the tine required for washing

exibtilfy Sethiptiang oﬂl?ﬁﬁ?ii&ﬁﬁécﬁ' thd B &%ﬁgasngg@retéqnd the gaseous

ecause-the washing I's perforned using-an

A TR N AR —
87, SR YRR TR %, L o o e o

sed when the gjir conditioner update is conp|ete, i
colfeciing Fefrtaléilanfﬂle, A hea s3IIAE WFATEGCTAE Qibr fichgother contaminants

refrigerant used after the 20 update is conplete is

acCRAALY g otiSo disEking  rEmgermity sollegt dinRtls dpttand of hie oil collecting

cl eani ng agent is R410A (conposed of R32 and R125), a
congaineral 3 loand enlyidecontaminategewarking mipgerant is retatned to the intake pipe
contained in the working refrigerant remain in the
135 thfughahamitlep pjpend 3aht etawh mtovdehvongprasep1 24i. | | not .
occur. As a result, the work associated wth changi ng
t heDurifig itherpipd washinghplodé, Rdisi dls€ agesptadlerts mbRase the opening
cl eani ng agent and the updated working 25 refrigerant

degtée® of fhkaisentide -eBansiGiviRes E@Q@ii‘ﬁ?%ér dPenRUMAn during normal

enbodi nents of the present invention have been

cooti8g ChbBE baestfin" s thiy Hef ?F@s@&% bP thd ﬁ:'rgé’sﬁi@- Qtﬁ%ed: E&’rigerant is

specific constituent features are not ‘lTimte t hos
inlsd 5 RN L5 B2 XTI LRSS AR Pt Qs e
statk Tyvs@&)hgsré'of part gas and part liquid). Since the refrigerant flowing through the
gaseous refrigerant pipe 7 is in a wet state, the existing refrigerant oil remaining in the
gaseous refrigerant pipe 7 mixes more readily with the liquid working refrigerant and the
cleaning effect is improved. Also, liquid working refrigerant flows into the oil
collecting container 131 together with the existing refrigerant oil. As a result, the

existing refrigerant oil and liquid working refrigerant collect in the bottom of the oil
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1) In the enbodi nents descri bed heretofore, an oi
collecting device is provided in the updated heat
source unit and the piping is washed. However, it is
al so acceptable if an oil collecting device is not
provided and, after the old refrigerant has been
recovered fromthe existing air conditioner, batch L
collgeting nepntaiper pét randnealyr disc gewgry refrigiray HAmpmebich the existing
refrigerant containing 40 wt% or nore of R32 before )
refrigeranpoiltead lwid eefigetanbhaye beercsepagder v retumpe to the intake pipe
wor ki ng refrigerant. Even though batch washings are
13 ptwédughrtbel putetphpanEd3i and drgwn edothengpmpressaubdler of batch
wash repetitions can be obtained. 2) The nunber of
hea feo tiecsir vondidomerd Ol Heas bgeib eun Of pips evashinigtriode for aqirescribed
limted to the nunbers presented in the enbodi nents.

amdant3f Mriehentohir tdoadRished1 0B puPiRs enited i WHRK AP Dil ollecting
whi ch both the heat source unit and the user units are

deWBded e (ot GRLAC eﬂ%@t id Bf bypasH{alon 188 id\Wenkl E’ﬂil& ?’rfébﬁelfét valve 132a

such situations. he present |1 nvention can al so

is AR t%dccf)n‘rﬁg@ire: ﬁ%tﬂggigerm.éﬁ?:hﬁrkuﬁﬂ' tttﬂg »%bﬁg[gﬁgsx%fﬁoﬁ%‘?am bypasses

unit or units are update aced) .

i ility t.o | ndustr Q_Th resent .invention. i
the P chfiEne' ohedifer L4 B Lashlectint BRFACR, et V&Mtd Bhe normal
refrigerant used and shorten the anmount of tinme over
OPWF‘%&T"E% new air conditioner must be runin a
refrigerant pipe washi ng node when an air conditioner
t hat3t Sgaermentadesingafipipsweshingampdgyer ant oil s
updated to an air conditioner using an HFC refrigerant
as Basedw Wieragsyraptidnyel amair ganditineerdhatshdsrhgen updated as described
refrigerant piping is reused as is. 25 -23 Aains 1.
hergtofarkr ithe chaaning pHeatasibitaigednblyhoperafteg) then airi conditioner in a pipe
.conditioner (1) that used a mneral-oil-based

wagtihig mgeicauding vhriows HP(atefdgérantorasrthplchkeathgnagdnt averaiinivestigated

condi ti.oner using
experimentally. The results of the experimental testing will now be described.

The experimental testing was conducted by connecting together a user unit and a
heat source unit prepared for the purpose of the test with refrigerant piping, charging the
refrigerant piping with a mineral oil and a test HFC refrigerant, running the system in a
circulation mode as described previously, and measuring the amount of residual mineral
oil.

The experimental conditions were as follows: 500 cc of mineral oil were put into
the refrigerant piping in advance and the compressor of the heat source unit was operated
such that the test HFC refrigerant circulated at a flow rate of approximately 300 L/min.
The user-side expansion valve of the user unit was adjusted such that the dryness fraction
of the refrigerant in the intake pipe of the compressor was approximately 0.9. The test

HFC refrigerants used were mixtures of R32 and R125 (four different mixtures) and
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an HFC refrigerant as the working refrigerant and the
existing refrigerant piping (6, 7) is 5 to be reused
as is, wherein the residual refrigerant oil in the
refrigerant piping is renoved by washing the
refrigerant piping using a cleaning agent conprising
R4§ﬂ:HFC refrigerant containing at |east 40 wt % of R32.
. The refrigerant pipe washing nethod recited in
. St at

clapm 1, ,wherei he. cl eaning agent Jis,in.a we .
ancF e 4 7 bGP she Wi R 54195 BPEad P iRk e run time
it ith the cleaning .agent.. 3 _The refrigeran I pe
reqighiorgarArIAaL PLEYTSR Pih e Feach P08 Bogt Sighafkarired gapiimentally
cl eani ng agent. does not contain any Rl34a. 4. The .
for eagh phdiedpst rpirigeranis Hiah gometisod nilég%f% et R33 and\R ve(foyr different
.claims 1 to 3, wherein the cleaning agent contains )
mixguey). c cisoamaunt phaesidwad minerali eibds iindicafed vigsr Kiengonesntration of
refrigerant that will be used when the air conditioner
minepad adik with oasppdtetbethe mewArefaigeranboili thab isechargethintaghe refrigerant
met hod, wherein at |east a portion (2, 5) of the
circaffuiogemei withhetiel fiew ivagkaly sofiigéramgaRdr the aaiflicohditioner(ik) updated.
is updated or replaced while the refrigerant piping

As §owrl in Bigutd#, @=Stfbistl fHat tHeomditirh® ARfuiret f6r thetddount of residual
existing refrigerant piping, is reused as is, the

middBiihad td esécﬁd&mﬁau; B;aot»osdmvip?& £h8P%0 ifQedke’ & HeI&IRG: of R32

recovery step (S1) in which"the working refrigerant

decf kP! Qe bR P I SErPer Mot i P I that the
e, R4 T BB BG4 R 8P oo o
enGOBSLLNAE 00 LHS e SLLO0LRI £ ONALLL oner, |5 4Bl € s yen
the Content of K325 40 9% and higher, || | e eauiprent -2

Thus, it can be understood that the refrigeranf pipe cleam'ng effect increases as the
content of R32 increases and a cleaning effect that is both large and stable can be
obtained when an HFC refrigerant having an R32 content of 40 wt% or higher is used.

Although excluded from Figure 4, the washing fnode run time required for the
amount of residual mineral oil to reach or fall below 5000 ppm was 136 minutes when
R407C was used as the test refrigerant. Thus R407C was found to require a longer run
time and have a poorer cleaning effect than the refrigerant having an R32 content of 20
wi% (Figure 4). Before the experimental testing was conducted, it was hypothesized
that the run time for R407C would be equal to the run time (approximately 90 minutes)
obtained with an R32 content of 23 wt% according to Figure 4 because the content of

R32 in R407C is 23%. However, as just described, it was found that the run time was

markedly longer and the cleaning effect as markedly poorer than anticipated based on
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repl aced is charged wth a working refrigerant
conprising an HFC refrigerant containing at |east 40
wt % of R32; and a pipe washing step (S4) in which the
wor ki ng refrigerant charged in the refrigerant
charging step is circulated, existing refrigerant oi
. remainj in the exjsti .S refrigerant  pjping,i ) .
Figeg fi od ﬂ%rs%?@nvff’f bk PR cleak g dt impelieyAd thasethis result is
existing refrigerant oil is _separated fromthe_ working .
caused py dleg fact that &y congaipg S8t Vo of Rdpda hellwsgi it pislgr to obtain a
refrigerant piping. 6. The air conditioner updating
largeettlhvgng efectedt is mppargntly Prefonablectonusgian HGCtefrigerant that does not
washi ng step (S4), the working refrigerant is
contdin ®Bda.ed i n such a nmanner that 10 wor ki ng
refrigerant in a wet state flows through the existing
r ef (4) GhaaRterigti® Fedured bf thé AiAToaditiof&dpdatiap Methdd1)
that is obtained by updating or replacing at |east a
POr AhO&ir (chnditloref uUpdgtife UhORBA tinChccdPdtt SWItRYh& embodiment —
condi tioner (1) and changi ng the working refrigerant
ot th . diti .
WhHRSF Ao TRt S A oner 18, SO b TR fREE 161 Myt uses an
i . o . L 11 er . » .
HFEEEHRE A8 i HORGRY [Tl hilE SRl B8 Rihng tpfigeran pipes 6,
i.e. Lheral -oi |l -based refrigerant oil; a heat
7- gitides e RS e e R Rt (105 ¢ hat ar o
.connected together by the existing refrjgerant pjping; )
and B Ty agoFPreidionsy wrdpting r{li@?? i rigsigned YRk e 4 the pipe
such~that after the working 20 refrigerant has been
washinghsjers anrdh 6 eeissrant émare spesifivrily.dRl0A)containing 48 wt% or more
normal o eratin? nmode, the oil collecting device can
of RPas uscd\es khe)gleaniingi agsntint As laaresils, dredengribed ebbwt exparding the
. through the air conditioner and separate the existing

expepsicgial &t rasults,tshiarge dearng iefdctvdanibet dteained kid ghe amount of time

refrigerant,
over which the air conditioner is run in a pipe washing mode can be shortened.

Additionally, the cleaning effect is improved further because the cleaning agent
(e.g., R410A) contains at least 40 wt% of R32 and does not contain any R134a and the
imﬁroved cleaning effect can contribute to reducing the amount of refrigerant used and
shortening the amount of time over which the air conditioner must be run in a pipe
washing mode.

Additionally, since the refrigerant used as the cleaning agent during the pipe
washing mode is the same as the working refrigerant of the updated air conditioner 101,
i.e., the refrigerant R410A, there is no need to change the refrigerant again after washing
the refrigerant pipes. Thus, an air conditioner updating method in accordance with this
embodiment can contribute to shortening the overall work time associated with updating

the air conditioner.
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the replaced working refrigerant is an HFC refri gerant
containing at |least 40 wt% 25 of R32. -25
INNFO/NNMNMNMN)O/NMN /NMN /NN L' NNMN /NO/ NM
NM NM N N/ NM N NM N) Obn~] Mr**>Qt 3

v})5~ytoje [V]ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]ca]ca]ca]c

Z]UJC ] ?ﬁcaé@lﬁa 01183 onex1 f&i us scan] ﬁ?(li’”re?rlge An% léjlltamlﬂ]lg 40 wt%

HR b
or 1355 4] RAY [ A O b FeA AR GhT ELTEa s A ob ek derant oi
119
ren'{aam(i:?é (I:I? ] Ce%mg@?@mmem (e@n bsded into)thg Pgaﬂoélgﬂ:térgg device
ca ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca] ca] ca] ca] ca] ca] ca
12'% ]U@a}‘ ajitd bighodganinieelfesa Meti/the aiz3prdigeaeis run in
Y9998 W, :

a mode {ﬁ)ﬂ[hsmﬂ?/ﬁrewaﬂcﬂ@ wedtigiorbyd {scadcabpiehisc aktmhing] mhc b¢foee the air
] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca]

conditjonal ésahumajnc @ noarhalad REXDIDY kfode FFRK HCrdsattHittd=ddibuflt |of thme over
KLLMOPRI TQT#W xsni d_Z]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

whieR]tE@h&rad drlitees @ﬂltﬁé@]b%aﬂu’ﬁal]rﬁﬂﬂ: qﬂ%@ HLRIngah6ad Cah BR] éh%]'tened in
ca] caljcalcaljca #W | [: \Qt \\KMAD a_ . . aNaaaEbbb

il i ot ol sape ] eppel st sl

con&ﬂ] ] ca!'lorrLtuwx8yzz|}z$ }xsnid_Z]]]]ca]ca]ca]cal
ca ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

fﬂlﬁcgg]%a}lc{%%gf?h t%é] ﬂ']zf] ‘?]g] hﬁ aﬂﬁ]@% %%ﬁ%%%giz%éfgx??use the
gas%’:} 1 pﬂ %H b‘d%@] ‘;f’él} @a{’?‘%ﬁ"é’} éﬁ'él} deffc Fe‘éqrgnggcrg?ngerant,

ca] ca] ca] caLca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca ca] cajca] . . .
in acwetsiate awhish epRrbIEEthe glRaning agent tp ik cegdily] with ¢bg tea]d@a] existing
- ca]ca] ca] ca] ca] ca] ca] cajJ ca] ca ca] ca] ca] ca] ca] ca] ca] ca]
refriggfand | whrempininec i ¢lg @aseouk, ntspipel_7] | Thec apprajedcleaning
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca} ca] ca] ca] ca]
effecatwutibetes &) shajremjrmmpiheadrea)nt ajf e aber-which the air conditioner must
109X&' () - 109X& () - $109X&' () - MLOYX&' ()
be rﬁ@?f)m're(fﬁg&hﬁﬂ;ﬁﬁ@(&hﬁngiﬁﬁ%(&' ()-1MIrgH) ' " 109%X&' () - % 10%X
& ()-#
<Set@iPHabbdinfendVIXE& () - Pl =9A09X& () - 1" 109X& () - VCLOMK& (
)-T*>QE) ' " 109X&' () VI 4109X& () | 2109%X&' () - VOO109X&' () -

<. m%t @)ﬁb\’f ge d t dati .
Toohier TS epoddimelt Phesehts an aiy cppditioner wedgting method for a case in

whigpge W@%&e‘zkﬁ?ﬁ%@ﬁ% 0 PY%%%"H@&F%WW& s 102 and
v SOER B vt 0, it 5 P (91 HRAA, s
QMO0 O EERone () Eeeaopas (11 L

PfepaFg)f(& é}:(aloﬁ G()/iqﬁqgﬁ%t( %qg%gn('zg)g ;q_lfgél}%({ O%&oi( 12320a0£ the cleanlng
E 10! sp, 109& ().- L*0109%&' () - F("109%& () - #&" 109%&' (
ager}t Fi‘?%m ‘thgrel are ogses )in Whipkothe) wonidng gefrigeranp usqd by the updated

air conditioner 101 is R407C, R134a, or other refrigerant having a small cleaning effect.
In such cases, it is feasible to charge the air conditioner 101 with an HFC refrigerant

containing 40 wt% or more of R32 as a cleaning agent and run it in a pipe washing mode
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10, i <109& ()-)8 109%& () -

0" 10% () - 3) v. =%40%! () - HRAEMDC "10!'s 10%<& () -
10%<& () - $10%& ()-"10%& () -

"10%& () - 10%& ()- UbdEnbC " 10! s10%& ()-! 10%& () -
%<& ()-2)I

sm;)i/ 0% Q%&t((&gf tgl él('s{ 65}&%(&1 ng'/g%/ggle éugf dgrmg th% C\)J\:'orklngor/e&i%gél)ant.

YL0%<& () - ! " 10%<& () -9xnb 0! 10% 0< 10<
10<A6<aib@/&’&h??n°8 HPoting m tpo%@aﬁfa}m@wg‘b/&v@%@&mﬂ egbodiment
£| 11 dEnbC " 10! 10%<& () - 010%& () - $10%& () -" 10%& () -
wil nwda&deacnbmmr ferance to Figng$HENDC " 10! sY40%<&' () - ) #1
0%<& ()-"10%& ()-nFP %0%& ()-1)
109&RefHge@n Grery ptep $3Ix 906 &AKIENDC " 10! | 210%<& () - &0
"10%<& ()-) . ZY0%<& () - +"10%& () -
s) 18RiBirly) 16 A8 EbAdiReL) the réMgefantin@cuitOsf $HO WRisting air
()-s 10< 10< 10<, <10%<& ()-y8#10%& () -
corﬁl@tlolﬁ%q&m( ufifpéd 6w G -order to recover the working refrigerant and the
c((*p*+6, -} " <nb@ " 10! ! ) 9ZY%40%& () - F=9%d0%& () -! F=9d0%
ex1§t1r%) TeiTi %’@tg.r(&o(l) cdntdiaey &R HRe &N&l)kn%%}* etaht,S- ﬁl/oré (sfaécﬁfiéally, the
10! 'y) =94 0% <nx& ()-s$l ?) V '$10%<<&

lquﬁQ 1%-?1'%9&?1&1@0@9 valfve)%%%%@ Heht Loaria 'aab 4 s I:ﬂo’sed and the air
AT P IS G i

! - Q. ! 0 0
refr\iéégérg%-l&@:&g ?31%191?%@%%&%4 ré é‘@rzl&a Opg( Oir{%g& l'féatl Osf::u%c% unit 2,
! 9 9 V9 10 109448
Aﬁilgevs61 /?551'%%@%@1% rLge@?nF’s%}l’t—géd-%al 15 cIosesi) the cooling mode
'S, 10%4&' () - L*10%4& () - \/)(10%-|&(21 #&10%—!&() $t 10944
ope(e}noys isytgopigateyl, andthezefrigamp(whigh)contains existing refrigerant oil) is
18=940%H& ()-6"10%1& ()-4"10%& () - V2 10%4& ()-V| 0Z

 colleowshiin {he-hvatlsousde unjt-2=====>3>7P@ 78' " 1! X) Z9%40%<& ()-!)

Z940%<& ()- f)ZW0%z@& ()-!)Z9%0%<& ()- 10H 10H

10HEsui Rt upplat@stef S Y- | Z8' " 1! 9ZY4 0%<& () -
f OZ9A09Z8& () -! YR 0%<& () -! YZYL0%<& ()-)9=940%& ()

- s! Sﬁ}rﬁlﬁfi@&%fﬁﬁﬁ&t(e)ntﬁamYﬁléﬁis%b Gnitd 5 an8QiX&edt) sodirce unit 2 are
109X&' () -}109X& ()-"109X& ()- 10<
replaced with new user units 105 and a heat source 102.
| Similarly to the existing heat source unit 2, the new heat source unit 102
comprises chiefly a compressor 121, a four-way selector valve 122, a heat-source-side
heat exchanger 123, and a heat-source-side expansion valve 124, a liquid refrigerant
shut-off valve 125, a gaseous refrigerant shut-off valve 126, and refrigerant piping
connecting these components. Similarly to the first embodiment, the heat source unit
102 is further provided with an oil collecting device 127.
<Cleaning agent charging step S13>

The liquid refrigerant shut-off valve 125 and gaseous refrigerant shut-off valve

126 of the heat source unit 102 are closed and a vacuum is pulled on the user units 105
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10<
10<, <10%& () - +FFFF+GGGIELC " 1! =94 09%X& () - " 109%%& () -V
109X&' () - VY109X& () -6
109%& () - 05109%&' () - G=HHHH=I HI dEbC " 1! &109%&' () - $
YLOYXE () - VI B1OUKE () - - 109K& () - " 109X& () - " 109%& () - HI
Y 1 Ji JKLAEDC " 1! 8<9409%& ()-i " 0" 109%X& () - PY. YY4L0UX& ()
and ghe 1efotgerapy pipes 6, 7. Then, the liquid refrlgerant shut-off valve 125 and

VO* 109%& () - V) (3109%& () - LLLLL} MVBOO~\ =" " 1! =94.0%X&' () -
gasgons- el U g nixshytyoff velveoddd of the hedtosedx& (hitsl0POXre10péned and a
10XL<#109%X& () - OOP7RRSI T| Z;
cleaning “gdnt e OADEIsEs) anVH COrePrigRpasK 8biithiniiRxAH1054K &0 (W1% bBR32 (e.g.,
YLOYXXE' ()-: ! 1 =9 0YXX& () -
R410£PARDNASadelafly b EWged oo/ MéV{edB soukrbdy Lhit A0 Yeranséed Yo fill the
- X)L=940%.RL& ()-VI'y) L=940%r<n<& ()-!)L=940% <t <& () -
entik®dpddle air conditioner 101.
10X0<109X&' () - VAWKEZZZ[ zX6{Z8' | 9=940%<& ()-'!9=940%

<t & ()-'19= %LO% <| <& ()-'19=940%<&
%Plééfﬂfﬁ%@é%ﬁ‘s[ihg[ [ E)C\ t\\ bC |

#10 /%Q(‘? V%ig’gﬁl‘{ﬁ% %ﬁﬁ? %S\}f%@é@ff[@% %%l}dletoxbér()}c{)l is run
in %%%‘x%%?"@g(y%g@gh%geby A &S 1‘1& a%lérslst]i(s)%'cul(aledaﬁxmugh the réjﬁ-lgerant

i L*"109K& () -1 F("109%&' () - VH&LOYXE () - $109X& () - V! 109K
CIrclit( ) - aNaaaEbbbdEbC ! 98<%d09X& ()-i 6" 109X& () -i 4" 109X

& ()= |2"109& ()-90109& () -V

10958¢frigetspbEhsraine siep $157 F=04.00& () - ! yF=0409%P& () - ! F=

%A 0%’ () -! F=9%40% & ()- 10X 10X

10XThet eizaniag (agent yepdi durfig He: pipe 'washing mode is discharged from the

) %%40%636&' ()-!) %9%40% & ()-) %%d0%& ()-!)%%0% &
refrigeyanfQiredi0at] (eplatéd-9ithAROBRAI(Y refiiderint] e.&.| R40ZC br R134a.

I'r) =94 0%KX& () - $109X&' () -s! $109%KX& ()-s 10 -10

100B¥HOMBUEH theVHBA QofkigejantmiBabay th¥4vorkidg refrlgerant after the update

WYYLOYXX&' () - | WYL O%XKE' () - ! WY 09XK& () - ;

s JontBlEIROES (4 small cleaning effect, the time reKqulred for washm(f the ex1st1ng
1) =940%/5Y& ()-)!'r)=%A OXX&” ()-rrrrr sLtuu{Y:!)Z9%d0

refrl%}aﬂt 1%1{%0%‘%&3( Stioked SHQRLE e W m&%‘%&ﬂneﬂlgﬁg an HFC
R o B RO A

(<)<§51§§ez \{ﬁeéji%%}éggéag nt://é/iscl)%qf‘géx)geran Ec?ﬂt%&n%/ga(g % IQ component or all
components of the working refrigerant that will be used when the air conditioner update
is complete, like, for example, a case in which the working refrigerant used after the
update is complete is R407C (composed of R32, R125, aod R134a) and the cleaning
agent is R410A (composed of R32 and R125), a situation in which refrigerant
components not contained in the working refrigerant remain in the refrigerant piping
after the washing step will not occur.  As a result, the work associated with changing the
refrigerant is simplified in cases where the cleaning agent and the updated working

refrigerant are different.
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10X : '
10X<#109X&' ()-}-L}[<{Y:!|0Z9%0%& ()-W | 0Z9%A0%<<& ()- W
) #&=YA0%<& () - VI ) #&=%4.09%6 <f <& ()-V) 9=940%& ()-!y) 9=%
10%<mK& () - b~_=!1 vOL0UXX& ()-' $109X& () - 3! $10UXXE' () -
3109X&' () - 10< 10<
\%,h?d o<y 5% b@X9~_=! COVIAOMX& () - 9! COVILOUXXE () -9
<0 RENLPS; 04 0OXX&' () - ' ! rrvo/aowx& ()-' ! vOAOIXXE () -
' +z{Y: '\AP/&O%(& () -1 WIRLOYXXE' () -
wod Bdikopsh ebpdivaerts of themy@extbmvrgmh@%@pqn) desgribed<herein with
10XL<109&' () - ! | 0<Yd09XX&' () - &YYA0IX&' () - s! &YYA 0IXX&' (
refdren@=00 Coaxdrap)ingsy ha/@pandig constitugyiE: features are not limited to those of
10X! YO 09XX&' () - $=940%X& () - W r =9409%XX&' () - Wb109X&' () -
thesd &hboairM¥n(s) arsl dDMtidANXt4r] B8made within a scope that does not deviate from
10X0<109X&' () - 0<Yd09X&' () - V!'y" 0<YA0UXXE () - VYYA0IX&' (
me)giﬁbymmh( )-$
YoL09B& ()-$' sdmV " 10%& () - P$10%<& ()-s" 10%& () -

10%r h{ ﬁheségﬁ/é'dgﬁn@ﬂtsfdew{ﬁ@ K@reto?&é b S e adn, 1%6#18 prov1ded
0/d.O0 -VI CLO%& () - 10%<& ()-"109%& ()-9"109%& (

o e S BT 5 S o
i 4 e one (5 e bRy, GO A8 B [oacklnges been
recé\}&eié)ag%}grg gﬁ% ;é sp§1é%% /%Z%?’l ?ger“ﬁ%é:%,évqshm arg performed repeatedly

with an HFC refrigerant containing 40 wt% or more of R32 before the updated air
conditioner is charged withl'.che working refrigerant. Even though batch washings are )
performed, such merits as reducing the number of batch wash repetitions can be obtained.

- 2) The number of heaf source units and the number of user units are not limited to
the numbers presented in the embodiments.

3) Although the embodiments presented situations in which both the heat source
unit and the user units are updated (replaced), the invention is not limited to such
situations. The present invention can also be applied to situations in which oniy the
heat source unit or only the user units are updated (replaced).

Applicability to Industry

The present invention is to make it possible to reduce the amount of refrigerant
used and shorten the amount of time over which the new air conditioner must be run in a
refrigerant pipe washing mode when an air conditioner that used a mineral-oil-based
refrigerant oil is updated to an air conditioner using an HFC refrigerant as the working

refrigerant and the existing refrigerant piping is reused as is.
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10Xi <109%X& () - ! 0<VAOYXXE () -: 9=0A0YX& () -]!y9=0A0UXXE
()-1!y9=9409%RR& () -] +y) FAEPE: !
10X610%<& () - 0@LO%& () -
"109%& ()-"10%& ()- 10%& ()- 10%& () - EAJEPE: !
LOXH#LO%E () - OSHLOY&! () - W) Y40%&' () -" 10%<& () - | " 10%&: (
) \{ 10%& ()-i TNdEPE: |~ 10XY. =94.09%& () -
A&’ () - 3#8" 109%& () - 3) $=940%& ()-! 10%& () - S10%&
() - ndE:
1o<L<#1oé>&r&9r{%er@i @inegvasunR mwthed yhep amaie gopditionarddy that used a
()-]0"10%& ()-g}xY./ 10<6"10%& ()-$10%& () -
mirergegikbased refrogpgant Ol sopdated)toiqgorgplacgd m’@@r«g@cpndmoner using
10<mlO%<& () - S10%& () -w) z10%& ()-f" 10%<& ()-s  10%<&
an HF Caefrigeysrs a6 the wioldag tefrigerant and the existing refrigerant piping (6, 7) is
10<0*" 10%<& () - (" 10%& () - S&LO%& () -) #10%& ()-!" 10%
to b repised1d3%s; Sviforeii thelebsidual refrigerant oil in the refrigerant piping is removed
10<610%<& () - VA10%& ()-210%& ()- 0" 10%& ()- Y.
by WhOURS the refri e]r ping-ledg 4 QteabHifageht comprising an HFC refrigerant
109& ()-"109%& () - p{]%; 10< Bifige P s &
conqﬁﬁqgmxgz&o(m&af/ﬁ@z«&' ()-, EEbC
10<"T0%&' () - 109& ()-v 10%& ()-S' 10%& ()-L$L0%& ()-)

" 105& ()Thg:cr‘@mgrant pipe washing method recited in claim 1, wherein the

cleaning agent is in a wet state and the refrigerant piping (7) is washed by flushing it
with the cleaning agent.

3. The refrigerant pipe ‘;Nashing method recited in claim 1 or 2, wherein the
cleaning agent does not contain any R134a.

4. | The refrigeraht pipe washing method recited in any one of claims 1 to 3,
wherein the cleaning agent contains ;)nly components that are ‘contained in the working
refrigerant that will be used when the air conditioner update is complete.

5. An air conditioner updating method, wherein at least a portion (2, 5) of the
equipment constituting an e:;r.isting air conditioner (1) is updﬁted or replaced while the
refrigerant piping (6, 7) of the existing air conditioner, i.e., the existing refrigerant piping,
is reused as is, the method including the following steps:

a refrigerant recovery step (S1) in which the working refrigerant containing the
existing refrigerant oil, i.e., a mineral-oil-based refrigerant oil, is recovered from the
existing air conditioner;

an equipment updating step (S2) in which at least a portion of the equipment
constituting the existing air conditioner is updated or replaced;

a refrigerant charging step (83) in which the air conditioner with the equipment
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10<F$ %40%& ()- "10%&' ()-0!10%&' ()-

"109& ()-! XF=940% / & () - F=940%& () - hdEbC

10<0"10%& ()-)v. %O0%& () -

sp, 109&' ()-L*109%& ()-F(109%& () -#&Y10%&' () - {dEbC

10<0"109%&' ()-i <10%&' ()-)8J10%& ()-s6109%& () -

4109&' ()-2"109%&' ()- Normal" "Heading 13]c" "Heading o
repquqgl--ls chgrged ﬁ@thg@,]vgrbng.@fagwgnug]m,prmmg@ﬁfél Bfjigerant containing

" Headi ng 63&0" "Headi ng 73] c" "Heading 83]c" "Heading
at Baytt0t™oef BRd2;tanfar agr aph Font| L$), 4: Al PQX_gow

56, P@W ' j xyz{|}~TQR! $A&c(-17"9:;

=P@a+pipel akhilg \saep dB4f Jip nwhichbthd* $67king sreliégerant charged in the

RomanAri al Couri er New'h Root EntryWrdDocunent
reftig#S¥Rcharbihg- stéd 2S840 0489 éxisting refrigerant oil remaining in the existing

<=>?@\BCDEFCGHI JKLMNOPQRSTUWWKYZ[ \ ] ~_" abcdef ghi j kI'mTmopq
reffigba¥Wpigihk} is carried along with the working refrigerant, and the existing

refrigerant oil is separated from the working refrigerant in order to remove it from the
existing refrigerant piping. |
6. The air conditioner updating methoed recited in claim 5, wherein during the
pipe washing step (54), the working refrigerant is circulated in such a manner that
working refrigerant in a wet state flows through the existing refrigerant piping (7).
7. An air conditioner (101) thé;t is obtained by updating or replacing at least a

portion (2, 5) of the equipment of an existing air conditioner (1) and chaﬁging the

working refrigerant to an HFC refrigerant, the air conditioner comprising the following:

existing refrigerant piping (6, 7) that was used with the existing air conditioner
and contains residue of the existing refrigerant oil, i.e., a mineral-oil-based refrigerant
oil;

a heat source ﬁnjt (102) and a user unit (105) that are connected together by the
existing refrigerant piping; and

an oil collecting device (127) that is configured such that after the working
refrigerant has been changed and before the air conditioner is run in a normal operating
mode, the oil collecting device can draw in working refrigerant that is being circulated
through the air conditioner and separate the existing refrigerant oil that is carried with the
working refrigerant,

the replaced working refrigerant is an HFC refrigerant containing at least 40 wt%

of R32.
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