23 January 2007 Patent Specification Refrigerant Pipe
Washi ng Method, Air Conditioner Updating Method, and

Air Conditioner Technical Field 5 The presé%&Januan/2007
invention relates to a refrigerant pipe washing

met hod, an air conditioner updating nethod, and an

air conditioner. Background Art One exanple of a
conventional air conditioner is the air conditioners

used to condition the Batentd$pesificatien bui | di ngs. Thi s

kind of air conditioner includes chiefly a heat 10

et PN AR QYRR KA Son i UMty ana ai

user-si de heat exchanger, Cenditageous refri gerant

piping and liquid refrigerant piping for connecting
TeeBhftal Fitld S together. In view of such environnental

concerns as destruction of the ozone |ayer, HF.C

h | ' | h b d )
o (T GEREAC B6ain EMLDS) W LeniRy R o Pl S, an ai
. e | L y LSti bui | di
oo HREcelnd idblot SN St ot "Oascous ref v ger ant

kDI D d liquid refrigerant piping is sonetines
Ba%(!(gg%‘g'@g"i s in order to reduce the cost and tine

requhr e t repl acement. work. .In such cases, fhe
ai rlb%eog)(‘ér?# lgn(;ekfaicﬁ’gfgﬁ%f‘r ] %léwoﬂrebé%élbes agpfopdjtipners used to
orgi ng t e .follow ng steps: .<1> Recover, .
cof iR rio? o eyl il sk condopmnaiutes chiefly a heat
i pin gnd-mﬁring (reuse existing gaseous refrigerant
sogchi lﬂ‘gt AYDBi 3 FPEPIGSERs: AR rda heatisoprogjdecheatpechanger, a user unit
vacuum ng <5> Charge systemwi th refrigerant 25 Wth
hayipnga yssritids: krat quehanget endugascous mefrigaranb gipiegiand diquid refrigerant
.chiefly by sinplifying -1 , :
piping for connecting said units together. In view of such environmental concerns as
destruction of the -ozone layer, HEC (hydrofluorocarbon) refrigerants have come to be
used as the working refii gerant 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 refrigetant |
<2> Install equipment |
<3> Install piping and wiring (reuse existing gaseous refrigerant piping and liquid
refrigerant piping) | |
<4> Pull vacuuming

<35> Charge system with refrigerant

With this work procedﬁre, the work time can be reduced chiefly by simplifying
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23 January 2007 the piping and wring work. However,
debris, oil, and other residual contam nants .hat

remain in existing gaseous refrigerant pipeg%aﬁwuan’2007
liquid refrigerant pipes nust be renpved by cleaning

the piping before running the air conditioner in the
normal fashion. Mre particularly, if 5 the existing

thaplplrggqmd|\ﬁlf1ﬁgworysed a CFC (chl orofl uorocarbon) or
HCFC (hydro- chl orof | uorocarbon) refrigerant as the

Wor HIRgevRET ddigRr A ’anﬂ’lcﬂh%:%rsicﬂﬁf 3BhtaRidant L that YemSAnCin existing

(chlorofluoroca?boh

arb refr er ant r .
ea{oDUS ety 3818 Bl 38 BuRE it B35S Blosh besempragpcléaning the
. r.ef er ant [ sequently, the aold, refrigerant
pififg 1A B%Eh &rqup?raqo ex,In, et b feshisy | dptgrparticularly, if
oil for the HFC refrigerant 10 and wi ||l behave as a .
thecc?ﬁt%‘#ﬁnalﬁt conditionsry usad gerGi (shioseflugrogrben)bioy HCFC (hydro-
I 0ggi ng expansion valves and capillaries in
uoreqarbqyy refmigetant esithe worktingenefrogenant; éld refigerans sidifor the CFC
The refrigerant oils used for the conventional CFC and
(chigpBuomtcaibgey anHEFAL éhydraphivhehmrbasivsh) Feftigeaint Kill femain in the
and ot her non-polar oils. Conversely, the oils used

exisfimg gadeous mraﬁewlqﬁ& &éfﬁgé@ﬂi ip#g Consec?uently, the old

est er - based and r-based ni ner al -S and ot he

refigerant it hell RBNBEERPAtBIe with the BE#\{Q@&%@I’&I@ bl ft)ﬁ{heqllgggefrl gerant

or HCFC refrigerant  remai'ns 1nt

and Qill BehdveYasf c?rPEm f hgﬁ{ 3‘@{' }é'rint Cﬂ‘CUl Qoes]sxﬁar g(élggglingrf:xpansmn

refrigerant w ange an proper’

r obtained fromthe =
valfEs Rl ﬁf‘*’“ o Wtigni il A5 b b R combresser.  ne
r ef nt n Vi Wof thi,s
ot FPE SR ﬂa SER P S Fopveniionst Ve tq e TG refigerants are
shj ds haye been proposed that enable
“aig&‘?@f:\'%ed 5'3%‘6 @?dr piger awa—pgl%p pﬁg GoRyerseduitee oils used for the
r ef er ant p| |ng to be reused when an air
ne‘&?fnéi: 8 BHHC |r§ LgsdRnte areoesterchasad add ethvee-basechminerlonils and other
use_s an HCFC refrigerant (e.g HCFC141b and HCFC225)
polanoilsypriequentbys af tegllgermasnbfmea‘ E€FGeorddCFOitk fridedat® rémains in the
high solubility as a cleaning agent. 25 A second
piping; Hisdsoligu bty efptha refiligbame bil\ia st workihg beﬁgerhﬁfﬁmll change and the
refrigerant after the -2
proper refrigeration performance will not be obtained from the HFC refrigerant.

Thus, it is also necessary to clean the refrigerant piping in view of this issue of
refrigerant oil compatibility.

Several refrigerant pipe washing_methods have been proposed that enable existing
gaseous refrigerant piping and liquid refrigerant piping to be reused when an air
conditioner is updated or replaced

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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23 January 2007 heat source unit and user unit have
been repl aced (Japanese Patent Registration
3149640). A third method i-nvol ves providi ng 2% {fnuary 2007
collecting device in the refrigerant circuit in
addition to updating the heat source unit and user
unit and washing the existing 5 refrigerant piping by
erating.the air cong?tloner in a _npde that ) )

hell SRUIPS B et L BaYe: Ppery evlanedGaprames Raeat Bqgistration No.
Regi stration No. 3361765 and Japanese Lai d- Open Pat ent

31 Bcation No. 2001-41613). The first refrigerant
pi pe washi ng nmet hod washes in a highly effective
manrferthirbanethse involusseproaidinigha@ o fdoligetimmnidevioe ihi the refrigerant
the mneral -oil-based residual refrigerant 10 oil has

cirauinilghdditibald Lipdaying Bhd hédt seives it Ral W& WHsEshd \R}aéh'nrﬁg\r/]‘(he existing
of such environnmnental concerns as destruction of

refeigeR@t b by Eﬁﬁ'aﬁﬁgﬂfédalf S it é:"i"i‘ﬁ PARR A HcDRites the ¢ new HFC

method i's environmental ly frien ecause 1t uses

refglgg}ah? \gad Eﬁ ds@Patent % tfal?]%nrﬁg Ugj(ﬁ%g‘tan fJag%Pe%gtLeagd Open Patent

I ngs consu |'ar'ge” qua

kes the met hod uneconom cal. 15 The
Pu?ﬁéarugg (?rﬁpggrqgﬁ pi pe washi ng net hod eI i mnates the

ek irsl FERHER B e s HESRSSE 4 highh  Clrélive manner
begaulsE ot aes i HCF g6 g Pani an sihigle dhe w@eﬁ#&e}wg@# residual refrigerant

refrigerant used. However, if the new heat source unit
oilyfia AsHEn SAYbIATe brEGY chald s ke ased o viow afosuichnepvironmental

refrigerant, the third refrigerant pipe washing nethod
congerns ﬂﬁoiestb@u@eloiﬂ‘@fﬁzeoc layer. at cl eaning. the

refrigerant pipes because m neral -oil -based

r ef ihgesecortd wifi gerira\pipa washing swdthidad 1si dnvironmBYANE feaslly because

R134a. Consequently, the quantity of refrigerant

it wses aul1F @ defripdrant,fifut ttheeeirefent Bf FdipRatet RAtchewhIhshs consumes a
nmode will both tend to increase.This issue al so

largpQhantity of refrigeeans 8P MAkéehe hiteANinePoREnWAS i ng et hod
In that the nunber of -batch washings and 25 the

amouhk tRfrd k&t AR PEE vVa%ﬁglg' e RiRLAS fh@(ifesél?&sregéja%ed batch

to the poor sol ubi
washings because it enables continuous washing with an operating mode that circulates

the refrigerant. 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 pumber of batch washings and

the amount of refrigerant used in each batch increases due to the poor solubility.
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23 January 2007 Disclosure of the Invention The

obj ect of the present invention is to nmake it SSIb|E

to reduce the anount of refrigerant used an33 007

t he anpbunt of tinme over which the new air conditioner

must be run in a refrigerant pipe washi ng node when

an air conditioner that used a mneral 5 oil-based

refrigerant oil is updated to or replaced with an air
D‘%Bﬁﬂf‘t?’o‘ﬁér’"&%‘m@ an HFC refrigerant as the working

refrigerant ‘and the existing refrigerant piping is

r eushelobsci of th¥tpecsent invgaticmis tpimpke\inpdssibie tetetioct the amount of

described in claiml is a refrigerant pipe washing
refrigdrantchsatl and ahoradtr the andiuhit ofitiimetdvaf whivhdthé new air conditioner must
m neral -oil -based refrigerant oil is updated to or

be naPieg edlrigedaht pipeakishapGolit WIRA aASdiP Bordfitiéfed that used a mineral-
refrigerant as the working 10 refrigerant and the

oil BYdett ﬂeﬁg%err%ftr&g%r@ﬂ?fatéa' B (Fi‘gregﬁcéd)m &FM?% mﬁﬁoﬁ& "using an HFC

wher ei he residual refrigerant oil 1n

refl {arltqg Emo&lsrg f3fHdeSark SHPHRY %g@aﬂg&amtﬁignﬁps regged as is.

rlgerant P usi ng ean gen

o, EEELEARERIR ATEAS Tk Bt P Bt i

AT 8 e ST ol .
07 .

g ctiden el SOITER W o b mﬁe%slagréat 3 thg working

ubst 1 he Crerl rant R22.
re R e SXLDE GEREET PIRRG Ty D EHEhaY G wherein the residua
sol ubi l ity W|th respect to_ mneral-oil-based .-
refrigarant @il 4iithe ireligsramt piping is gpmomed bgvweshing the refrigerant piping
.incapabl e of providing suff|C|ent cl eaning action to
usingd plepring pgent SAMPriSipg an & wiftigenant costathirgsat déass 4@ wt% of R32.
oils. 20 Likewi se, R32 is not believed to have a high

capalis tryfrfgorant qummyurgahethgd naey arpHP €refrigdomR ¢ehitainiNe40 wite
present inventors have di scovered experinmentally. that

or moteanfjB32cisemnleagingedgeat:t RIMNiL rébigaiane thatie Bontained in R407C
refrigerant pipes containing residual

(cottipositiah: 23 wtbRsLR32Y Ei\ﬁd"/g%lfmt%ohh@ 58NRRE RG4S | 'vﬂﬁ’ch is often
an HFC refrigerartt cont ai ni ng at | east 40 wt 9% of R32

usealaﬁasm'ﬂuéh?nﬁ@mw&fﬂ\gém sing RA0O7C or anot her
HFC refri ger ant havi ng a 25 R32 content. -4

HFC refrigerants are generally thought have a low solubility with respect to
mineral-oil-based refrigerant oils and, thils, are believed to be incapable of providing
sufficient cleaning action to wash refrigerant pipes containing residues of such oils.
Likewise, R32 i; 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 usingl 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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23 January 2007 As a result, it is possible to reduce
the anount of refrigerant used and shorten t anpun

of time over which the air conditioner nust %§~Fwwaﬂh5°°7
a refrigerant pipe washing node when a conventiona
refrigerant pipe washing nethod is used, such as a

met hod in which repeated batch washi ngs are perforned

usi ngg i‘ﬂesﬂﬁgtrﬁéﬁsgﬁé ?onltedﬁécegle;ﬂﬁﬁﬁc{q%gok gqtflgavmgxbtgxﬂstea rzlmg ishorten the

col l'ecting devite 1S provi
ed i.n a node

j b1 .ql I _condi tioner is operat

anfidnf U bRk i the GBSO COIET it bERE] ) Srestibran e washing
a refrié;jerant .pi pe shi ng, nethod in accqordance with

me Vi CORYRBIBnT] reikgsEnt Biner g ReiE meihodiin usedusuchsase wethod in
ar‘i{jtherefrigerant pi ping is washed b flushing it

Whigh Fepepted hagehnashinggesre petformid nsingiag HEE mefyigesant opiapeethod in
was hi ns met hod, the cleaning effect is increased

which el cobbetingsisvichés prividegen alnt refiiigrirag diuftland ktecair conditioner
with a cleaning agent in a-wet state, which enables

is oprecated Beminode dpecirculgenanKHF Eaelirigerant.t h t he resi dual
m neral -oil -based refrigerant oil remaining in the

ref dlget 2ilesqitel AGefrigfan? piRSWhshing RRtHRARHAEcRllance with claim 1,
refrigerant used can be reduced and the anount of

whetdi® tBY @leaWtpChodnhgs ¥ la &N Wiale mﬁh&g@igﬁgrr,{ g@é '(g“isawashed by

15 refrigerant pipe washing node can

ﬂuggg%;pggﬂpﬁl‘%%[%aﬁﬁlglageﬁtgrri‘gerant pi pe washing nethod in

nce w Im or 2, wherein the cleaning
ageryt: es t cont.ain any R134a, Wth this L
7o YRS R B iR o e i, R icating, Rfery isincessged further
is inmproved further _because the cleani ng agent
beqalisg he, SelEigeTaBh BiPIOG) iR A BRI 1D BisleenEcaarat ik anwal pate, which
n 20 R134a and the inproved cl eaning effect can
enegné%s[ the (Flgagingoageat o mivg readdly awithu the tssidnalf mingeal sik-baseé defrigerant
,and shortening the amount of tinme over which the air
oil ggpmainingHetherrafiigerdnt pining.i nAs apepdt, waes hinogntnaftie frigdrait sed can
4 - describes -a refrigerant pipe washing nethod in
be gedused aandethei arhoum yofotiree fer oitdetthel airacodditivher @it bBSun in a
cl eaning agent contains only conponents that are
refigaranti pipriwasting motdeanvie shortgngdef ri gerant that will be
used when the air conditioner update is conplete. -5

Claim 3 describes a refrigerant pipe washing method in accordance with claim 1
or 2, wherein the cleaning agent does not contain any R134a.

With this refrigerant pipe cleaning method, the cleaning effect is improved further
because the cleaning agent contains at least 40 wt% of R32 and does not contain any
R134a and the improved 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.

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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23 January 2007 Wth this refrigerant pipe washing

nmet hod, the work associated with replacing the

cl eaning agent with the working refrigerant i& January2007
sinplified because refrigerant conponents that are

not contained in the working refrigerant will not

remain in the refrigerant piping after washing. 5 The

air j tioner updating, method descrihed in claimb5

s ot oG rrb RO Wb s Ao wsba OXeriAAEsoGls{eavith replacing the
lI east a Por.tﬁli n of the equi pnent constituting an

CleARIE 38rgt With the iogking sefgigeragt ifrimplified beqaups safrigerant domponents

the refrigerant piping of the existing air
that eI e Wg#l{leci ingthe waskingxefigderant vet miof esraain ipithe refiigdrant piping
reused as is, the nethod including the follow ng
ttvpsh.ma refrigerant recovery step, an equi pnent
updating step, a refrigerant 10 charging step, and a
pi peheeghiconditiony. updatihf enethéd deREBBE ik RIMHES Ms Bh SRy conditioner
the working  refrigerant containing the existing
updatintg @ethodtwiréby it.18ast adpomintebAtreQiguihss Lok ftﬁﬂi%ﬁ@@ﬁisﬁng air
-oil, is recovered fromthe existing air conditioher.

cohditibh@ BIupdtRD tor URGBICEA OwRIERNe %fri%%gzgﬁ a@})iﬂ%o{)f IRD e?cgsting air

t he equi pment constituting the exi st

cofidifiBhdri DOEthel xistRFatBheRint ﬁat?;ﬂlég,ci@qeusehgls‘ﬁ] The method.including the

refrigerant chargi'ng step, al r condi tr’one
follV@inE Gk ! ' charged with g working :
et Plgge arr:tgmgg%?él[g%ﬁgm}ae??/ %&B’ ?@f&?ﬁ’@?eﬁt@aﬁ?ﬂg&?ﬁpnﬁ refrigerant
ool t, .40 % of .R32. I n the pi.pe washi ng step, .
Ch?%ggmsgr |arﬁlé arg}/ﬁei Y FUBE SERar H}sgwi %f‘{‘JﬁFéantrréF?‘feglérsm the working
harging step is circul gt.ed and existing refrigerant
refgﬁ?’ﬂg{eﬁgﬁ‘?ﬂ‘}?& the efisting é‘;afrlgFli&HbOlrLelfer-4 gyeviggrel-gil-based refrigerant oil,
. carri e(ﬂ al otgg with the working refrigerant. The
1S EROErshiom 8¢ eriging At conditiogen hém thecqspipment updating step, at least a
wor Ki ng refrigerant in order to remove it from 20 the
PO’é‘)@PSC_tf itAY cqwpmEDlesanstitytingithe exiSting eirtcbhditianeér is updated or replaced.
condi ti oner updating nmethod uses an HFC refri gerant

In tmrefrigeragt sbarging/step, iy airotod®ors Whe mer ulfinent replaced is
refrigerant, a large cleaning effect can be obtai ned

chaggashwith at Werkivy teifrigeratl dong@{saiy an HF@%i?e’iaﬁt"t%maining at least 40
cl eaning agent, thus making it possible To shorten™

wthof ROt pRhd pife QHARNNSED, (RE ok Bligt QAP chifhed in the
refrigerant charging step is circulatec_i and existing refrigerant oil remaining in the
existing reffigerant piping is carried alo;lg with th;e working refrigerant. The existing
refrigerant oil is then separated from the working refrigerant in order to remove it from
the existing refrigerant piph:g.

Since this air conditioner updating method uses an HFC refrigerant containing 40
wtY% or more of R32 as the working refrigerant, a large cleaning effect can be obtained
even if the working refrigerant is used as the cleaning agent, thus making it possible to

shorten the amount of time over which the air conditioner is run in a refrigerant pipe

washing mode.




23 January 2007 Claim6 describes an air conditioner
updating nethod in accordance with claimb5, erein 2007
during the pipe washing step, the working re
is circulated in such a manner that working
refrigerant in a wet state flows through the existing
refrigerant piping. 5 Wth this air conditioner
upd |ng met hod, the cleaning effect is increased
f ur (e 6 slescribes ap gy qoafitioger vpdatipe pratbed it acepudehewith claim 5,
with a cleaning agent, i.e., the working refrigerant,

wherein dwsingsthatpipe msblhtlgeﬂﬁqblths wdrking eefingerantaigeritcutated in such a
mx readily with the residual mneral-oil-based

mangér tgpereorking refrigerannimg wet sthe flows ithughtth@ieRistigg refrigerant
The inproved cleaning effect contributes to

pigilor t eni ng the anmount of tinme over which the air 10
condi tioner nust be run in a refrigerant pipe washing

nodayitd iifs air'cof@itidhéd tﬁﬂﬁhng SRFRdDeRE él@zugh?:bﬂaegt i $ncfhsed further

air conditioner that I's obtal ned’ by I ng or

bedaRBL AR NG er!a:ﬁa RQrﬂdsﬂEd A flhae 1 gg%ﬁt ﬁte working

exi sting ai con ner and ch angi ng

h dit
cetighrabl g e °st%9 W&h&%‘aﬁ%ﬁ%ﬁ”ﬁs i B, %ﬁ{t% f?ﬁdﬂa with the
t 15,
res?dl.{gfgﬁxtn?%gr lgt\)/éégh re?ﬁ%elx‘%tﬁ.r i ol P}ﬁétarlrgfxg ipo e an fquBg%ﬁaﬂtg p\l,%gg The
mt&%@%\é@%&@%@fgx g e B2 i e
[ é based e erant oil. The heat source
?neémjusb eepmlmlatre rae RRE Frasging her by the

refrigerant, pipin The oil collecting

exi N
dev.sfi‘& a?fscqpémqnga deteribgd o F?ﬁam s @ aif isendigioremmigat is obtained by

refrigerant has been changed and before the air

updading qr Bakacingsaty lgpstiapertianafehe. spuipatenh gl 20 existieg aitheonditioner
oil collecting device can draw in working refrigerant

and rrhangiaghtien gvaskingureftigerant ho oarg HF Gereftigerantdihti aineconditioner
and separate the existing refrigerant oil that is

copprising dherfallowtihg exisinlgi refyigeedrt ipysingnd heat B6urce RIRC € dser unit, and
working refrigerant is an HFC refrigerant containing

an atl dotlastingl @evit&o OThe BdstingieSrigdrntCHpHig! Wﬁ’i‘@s{eduﬁﬁﬁ t&nexnstmg air
HFC refrigerant containing 40 wt% or nore of

corafitidie andrdontigny RiIdugeytant exfghﬁé ?éﬁ’f_g@rant b, i %tlhﬂlgral-oﬂ—based
refrigerant oil remaining int -

refrigerant oil. The heat source unit and user unit are connected together by 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 wt% 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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23 January 2007 existing refrigerant piping can be

fed into the oil collecting device and
separated/renoved with a | arge cl eaning ef f e YNLRry 2007

the air conditioner 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

i ... As lt,.th t ti ] 5
xR AR pife % ARl BRI 8, LTS Taice e
s PR R A e oSSR BRSE ot i a mode

. existing air .conditioner in accordance with the first

1 a‘ﬁll&“ée nWOBGBR defgRratols cheulpiedsanta cleoringi agent before the air
Figure 2 is a schematic view of an updated air

C%‘Bgemﬁ 15riEn in perceAl dperdingi mbde. heAs 2refiilt, she anunt of time over
second enbodi nents of the present invention. Figure 3

which the alreaoditionershow ing refrigesdne pipectashingahsdetsan e sheikd.
updating nethod in accordance with the first

BriefiDedeniptitnsodf the®rawésgnt i nvention. Figure 4 is a

. graph showi ng the cleaning effect of R32. Figure 5is

a f Foneoars aSoRha: ViR oHR&ifing®ir Addditafadid | ,
updating method in 15 accordance w th tltl?ncgﬁsclla%g%%%ame with the

fir GO SUaRACTBbARE Plesiit yRUlign. Pref err ed

Enbodi nents of the | nvention odi nents of the

Pr eFglifre DY 8 ALHH Y \lnlew%tlgsglg%gﬁaﬁt&ggn el il SCSFRRSE with the

to the draw ngs. <First

' ' e t he Exist.ing Air Conditioner
ﬁrsg%@&%%‘g#g?#b@ﬁﬁﬂgsﬁf&ﬁ % Brr?s?}té%vregh'in‘i S a schematic view
ircuif of an_existi air-

"of ot h ef risger ant ng. . .
conblTeA gt & TONERER shvndg by Seeriet anair sortlyorsagdating method in
erform.ai onditioning, e.g., heating and cooling,
a°°§ff[aﬁﬁ° Wb‘ﬁf@%ﬁfﬁb Eliﬂ?)ﬁiﬂﬁtjng?f tHE PEgsemunyYemtion. and i s
equi,pped with the 25 follow ng: one heat source unit
2: Elgyre/t & 4 grpploshaydag thersleanig ¢ffaspof R32.hi s
enbodi nent) -8 ) ' .
Figure 5 is a flowchart showing the steps of an air conditioner updating method in
accordance with the second embodiment of the present invention.
Preferred Embodiments of the Invention
Embodiments of the present invéntion will now be described with reference to the
drawings.
<First Embodiment>
(1) Constituent Features of the Existing Air Conditioner
<1> Overall 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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23 January 2007 connected in parallel; and a liquid

refrigerant pipe 6 and gaseous refrigerant pipe 7

connecting the heat source unit 2 and the uséd |aRugEy 5007

toget her. <2> Heat source unit The heat source unit 2

is configured to be installed on the roof of a

building and is 5 equipped chiefly with a conpressor
cortdected frOPharaVBY Rl £UMNd YEHBEraAL pi y €1l i

heat excEanger 23, a{r%lg a ﬁtlgt{aéglﬂ]%e-@gaﬁl eg%gé'gsng%g&am pipe 7
coMabME déh (o1 (o PP i - aoff valve 25, a
0gaseo%s rg r%°8gé#é%%t2§%{ﬁittggpgé}\%‘gﬁ€§§%&e&nd refrigerant

pi pi@gge%pnecti ng, t hese conponents together. The

S CE U . . :
conpressor iS a device for drawi ng i n gaseous

refrigerant and .10. conpressing i.t. The four- o X
ol ABE B apGE e 1 Bifeviaa e o itriaeaom R oot sl o building and s
chan .{.‘he flow direction of the refrigerant when the
eq‘aPPecgg‘Ha Yiwife? compeespare @ toet-wekselseior vakye 23pa deatngburce-side
heatj ng nmpde. During cooling node, it connects the
heayjexg B23; 3 sheathourcensige expaosionvalve 2hea liguid seffigerant shut-
of the heat-source-side heat exchanger 23 and connects
offtvadve 23t agaseons eeftigéranhshwefpralye @6, 2dd tefagefant gipieposnnecting
refrigerant shut-off valve 26. 15 Meanwhile, during
thepeenmprpentsdegether. connects the di scharge side of the
conpressor 21 to the gaseous refrigerant shut-off

val The 26omprsaoneciss d hievidet #e drawmgOfin t feous refrigerant and

conpressor 21 to the gas side of the heat-source-side
corfipbsifX ¢ argRrr foddway NR1RRA VRIS §5 56%1?&?5140}1 that it can change

exchanger 23 is a heat exchanger for porati1ng or

theQRIWBIE TR M‘tﬁ% gﬁﬁglggﬁf AALn HR A0cHditionRk is%iﬁ:ﬁlr:@éeévfen cooling

heat source. T - sour ce-si de expansion va
t he

s aR j th [ Laui d side .of . .
Mohe At B?ﬁgﬁ@ ngc.:ih e E)elég'geéog’mlgﬁg%?&zégﬁﬂ%mg?r%s‘hf%‘arge side of the
ressur nd flow rate of refrigerant.

STt TN ERUEI XN M —
int aseﬁ%s r&fer [ ger ant shut-off valve 26 are connected

SHE Of gl d SPBPIESHEr &ht tithe Basames tRGizeras etusoff valve 26.
M. r ef Lj %e ant pipe 7, respectively. <3> User unit 25 The
egrwplls) furigedicaring meseaiticonnqots tiefdischerge sidecaft themempressor 21 to

inside the building and each is -9

the gaseous refrigerant shut-off valve 26 and connects the intake side of the compressor
21 to the gas side of the heat-source-side heat exchanger 23, The heat-source-side heat
exchanger 23 is a heat exchanger for evaporating or condensing the refrigerant using air
or water as a heat source. The heat-source-side expansion valve 24 is provided on the
liquid side of the heat-source-side heat exchanger 23 and serves to regulate the pressure
and flow rate of refrigerant. The liquid refrigerant shut-off valve 25 and the gaseous
refrigerant shut-off valve 26 are connected to the liquid refrigerant pipe 6 and the

gaseous refrigerant pipe 7, respectively.

<3> User unit

The user units 5 are installed in different locations inside the building and each is
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23 January 2007 equipped chiefly with a user-side
expansi on val ve 51, a user-side heat exchanger 52, and
refrigerant piping connecting these conponen@§JanU3ﬂ/2007
toget her. The user-side heat exchanger 52 is a heat
exchanger for evaporating or condensing the

refrigerant in order to cool or heat the indoor air.

;i erssid 5 expansi on.val ve is provided on the
col et FRENG 9= i fEaRoersiet ke 3L adkisede Boat avahanger 52, and
erves .to regul ate the pressure and flow rate of
re F‘S?rPF‘g@P‘&StCPg@M&QPP‘? SRRReReN}itpgatlerThe i qui d
refrigerant pipe 6 and the gaseous refrigerant pipe 7
ar e Thef I=1$egéﬂ§ntheatpi€p@@negm ti$ ry hebt dxehangeouforecwapotating or
2 to the user units 5.and .the bulk of these pipes is
condensing athgerefiigerate irb wirdati g cools brichenhehavahddoradifl aDEY iser-side
the ceilings. The liquid refrigerant pipe 6 and the

exprasipaualveeS I isgaoeided phpke RqadsfdeCor the SBEOHdE Redt Rchanger 52 and
refrigerant piping called "existing refrigerant

serPesoRegulatéftieCptedstrel 48 THWRRIGT eBidekGgr ant pi pi ng that

is reused as’is when the air conditioner | is
updais tefif a‘,(p@ iddion of the Existing Air Conditioner
15 The opeér?%ti ﬁfgé the existing air conditioner |

Wi | i [ igures 1.. <1> Cool jn .
rodd BuriRE <BRiahe Bipe £ R e BlE0RS rriedieBt o d eetrigerant
. S | e state indicated. wwth soljd [ines in L
pisf€ obrindeling e BeaRlsFuref BnftY Gltng osehuiio,ndy gtk g6 these pipes is
Si dg.ofhtﬂe. ‘ﬁonprsg%i&re 21 is 20 connected to the gas
arrgnggd 1gdhg Rldiag in oval|sandrabave dhecprilings:  thedinuid refrigerant
.intake side of the conpressor 21 is connected to the
Pipg £l e ;gasqoug setmigeraghpipe of alse apwespead totheorefrigesant piping called
. lLiguid refrigerant shut-off valve 25., the gaseous
exiging rgfrigerant pining.d Whictnisvthe abninamal refigerant piping that is reused as is
“heat - source-si de expansi on valve 24 are opened and the
wherptheiaircondigioper bifs uplatediser - si de  expansi on val ves 51
is adjusted to reduce the pressure of the refrigerant.

25 (B @pethipnrofilid Byttt AigiCoaditione this state and the
conpressor 21 of the heat source -10

The operation of the existing air conditioner 1 will now be described using

Figures 1.

<1> Cooling mode

During cooling mode, 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 compressor 21 is
connected to the gas side of the heat-source-side heat exchanger 23 and the intake side of
the compressor 21 is connected to the gaseous refrigerant shut-off valve 26. Also, the
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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23 January 2007 wunit 2 is,started, the working
refrigerant is drawn into the conpressor 21
conpressed, and sent through the four-way s @Betgnyary 2007
val ve 22 to the heat-source-side heat exchanger 23,
where it is condensed into liquid refrigerant. This
liquid refrigerant passes through the

sion val,ve 24, the liquid

, - -side. ,

oS SOUE 5B TR DG S 21 comprsed
fri [ 6 fl h ' .

o B PLBE. P et ' o oG b excnges

reduced by the user-side expansion valves 51 and the
23, ehsre dbis £opdenss sntadaid refrigerantys drhis ligeidirefrigerant passes through
exchangers 52 while cooling the indoor air. As a
therhegispaured-sidh expansignovaive 34, the higuidefefiigpramrshubeffoniyg 25, and the
_ gaseous refrigerant. This gaseous refrigerant passes
liquil refrigeranh @ifma and flomaftoithe ugditunds (% ThehDgeGRERAKSOS the liquid
refrigerant shut-off valve 26, 10 and the four-way

refdgdranttioredtabd By e @Relside exBansTorvAWS § N thB%efrigerant evaporates
conpressor 21. In this way, the air conditioner

in meeas;ef-sﬁleit&a@@ﬁéﬁdﬁgeﬂoﬂﬁwhﬁ%>ﬁddﬁﬁ Hg iﬁﬁ'&\jdg;‘?é’ﬁ” |Agq result of the

heati ng node, the Tour-way selector va isn

21l i t r nes..in Figupe 1, i.e. .
evspotel T SOB g RS ARl Ol o reipern
o the gasgeous

‘ 15 08 t
pasfRFERR e Shanols ap FeGOR 855" 4h cewans Fitbieeant thutogff valve 26,
and 182 G QTR E SEEP108 e Echarigain drawn ifbotbe compressauR In thi

ref ri.gerant shut-off valve 25, the gaseous refrigerant

Way fif A Fatangeopasates lypoling mesler - si de expansi on val ve
51 are opened and t he openi ng degree of the heat-
sou?z?eHﬁ?tmgféﬁ%nsi on valve 24 is adjusted to reduce
the pressure of the refrigerant. 20 Wen the
r ef Phigeg beatinganodeyithe fourtwaysekicadrerabve®? R36n CiyRaeSaditated with
21 of- the heat source wunit 2 is started, the working

brokef linggaindiigures! , dieg\im sudh D staleethgoOfhEe [deRBze 4ide of the compressor 21
conpressed, and sent through the four-way sel ector

is conhv@e®@do thbQag@RBOErigRhdt SR vaiRut2eohlid YRl Yl‘?tag&.ﬁ’side of the
and the gaseous refrigerant pipe 7 to user units b.

! t L osie o
comipt€sseR ¢ AY Tohfdctd ORS A %@Oﬁg@\%?ﬁeh%ﬂeﬁ)%e's _heat exchanger 23.

- user-si de heat exchange = I'ng - nac
AlsS, e IRRIE RAPEERnt Mt APl ds o Bl & Bl vt 26,
and! 8 userdide expansion valve 51 are opened and the opening degree of the heat-
source-side expansion valve 24 is adjusted to reduce the pressure of the refrigerant.

When the refrigerant, circuit in this state and the compressor 21 of the heat source
unit 2 is started, the working refrigerant is drawn into the compressor 21, compressed,
and sent through the four-way selector ;\ialye 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
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23 January 2007 phase refrigerant passes through the
user - si de expansi on valves 51 and the liquid
refrigerant pipe 6 and flows to the heat souriSelanwary 2007
2. The liquid refrigerant is pressure- reduced by the
heat - sour ce-si de expansion val ve 24 and evapor at es
i nsi de the heat- source-side heat exchanger 23. The
phass eeftigeraal rpages athirowkl the @séreddR{parkIH “8IVEE 9 And the liquid
heat exchanger 23 passes through the four-way sel ector

refyigkit gideFhd BodPR the BEAWBuFRLAIL 3. herﬁéolmiﬁ ?ﬁggﬂ%ﬁtg is pressure-

In this way, the air conditioner operates’i

: ' e j.Siin [T itioner <l1>
redlROE byl e PRARDLAS S cigfluSichtidh 2o B SV AGIRE: J85ieg he hear
i 1.1 ir canditioner 10 descri.hed abqve, .
solfBEafif B0 cfilasr 2Pondie BREopTHeTtRY PHUAR (BF meat-source-side
ondj ti oni node, th rking refrigerant circul ates '
hegi 3RS iiieef pd PasEr TanpaiLths ouruan sHecion e 2arind 1> feata deawn into
the refrigerant pipes 6, 7. Refrigerant oil used to
the qomAresspe t hdndlyspectss pir zendigones lopergtas in heasingtieode.
refrigerant circuit along with the working refrigerant
and (3 Yeslating theokfxisting Air Sfonidifionent oi | mixes with the
wor ki ng refrigerant and circul ates through the
r ef ilgeRagardings the refrigerant. ongl wéftigetane olbrisedidin the existing air
refrigerant. The working refrigerant used in the
corgdtiimterng air conditioner 1 is a CFC or HCFC
refrigerant and the refrigerant oil used is a

M nessales@iliedtases wisdn'the alriohdRiohed DY SieratfdeSh anGii J:(ﬁfélitioning

“existing refrigerant oil")y. As a result og operati ng

mold®, ;e ldrRihgarRlidieatt icﬁguﬂ%%ﬁgh ﬁfr‘ec' Gédr Rsts SF] ﬁ-iéiq}geliﬁ lg%urrce unit 2,

m ner al - oi I'-based refrigerant remai ns i

e e R RipeR S, o Rt BRE (PR B Brfeor 21 5
chéﬁ%%ﬁ@ﬁtghe?é@ig%@? gkg@f tglggﬁ \SVQ{*)&? %@%ﬁl&%égﬁ{ﬁ?ﬁ{m gql.}ga portion of the
e o O e S5 b DR S5l A e
cirdiAlbng tn FRbidi rehfara. "9 Lhe user units 5 and

The working refrigerant used in the existing air conditioner 1 is a CFC or HCFC
refrigerant and the refrigerant oil useld is a mineral-oil-based refrigerant oil (hereinafter
called “existing refrigerant 0il”). As a result of operating in cooling and heatiné mode
as described previoﬁsly, mineral-oil-based refrigerant oil remains in the user units 5, heat
source unit 2, and refrigerant pipes 6, 7 of the existing air conditioner 1 before it is
updated. |

<2> Changing the working refrigerant and updating the user units and heat source
unit

The method of changing the Working refrigerant to the HFC refrigerant R410A

(composition: 50 wt% of R32 and 50 wt% of R125) and replacing the user units 5§ and

-12-



10

15

20

25

23 January 2007 heat source unit 2 of the existing

air conditioner I with user units 105 and a q§$5

source unit 102 while reusing the existing anuary 2007
refrigerant piping, i.e., the refrigerant pipes 6, 7,

as is wll now be described with reference to Figure

3. <Refrigerant recovery step S1> 5 First the
ir conditioner 1

efrigera i.rcui.t.of the existing air )
heugtsg"liplt‘%p‘éndp% 8&#’? RSt cp IP%%%\/‘e\g’“ﬁﬁ’éefvwﬂﬁi I}y and a heat source
rﬁfoéiﬁ%ﬂ ant .and the existing refrigerant oil contained
unjt 116 IGHRPR e S Ftingeietigeraniyy ping et the eefriggrant piges 6, 7, as is
,Qi quid refrigerant shut-off valve 25 of the heat
Wil ggpche deseribed with kefesense talideursid. ai r conditioner is run
in the same manner as during cooling node to force
t he <Refrigerant resovenyestepri 1> Whi ch cont ai ns exi sting
refrigerant oil) 10 into the heat source unit 2.
Af t Eirsattisrefiigreargadeaitsof! @k réxeeing i sshiticet 1VA! MEnR@ down in
Is closed, the cooling node operation is term nated,
ordeRdo Fdtd vl wAsHkirf lrelﬁsa?errafm andé %Qistiﬁ% e il Prnf &l %Bhﬂ?:ed in the
refrigerant oil) is collected i.n the heat “source uni
woeking el 1t ' ' | 98" 81
G EIORIIR, NORC DRCHSARE U dis S Jnl g R 25 of the

t he user at source
he "l al S5 and _a heat source .
A ARG R vlpa Uefhe K b heR i nlin B 7B i as during
s ot heat, source unit 102 conprises chiefly a )
codfinp MEAE T M5 o Ve WilieeTat CobG canies eosting Ferhgerant oil
inthg@t B urce-side ., he ex&panger 123, and a )
hedt IEYuFLESS P 2exp‘g‘{’1‘“s'l‘”6 Sy AR, gaseous refrigerpnt ghut-off valve 26 is
lrﬁﬁ{Jr‘tL%er nt shut-off valve 125, a gaseous refrigerant
cloggt 1t £poling wode pperation iseermijatednangithe wprkipg refrigerant (which
connecting these conponents. As shown in Figure 2, the
contups exgtinectstrigerant oipisicollécied incthe pearsbuted unit 2h an oi |
col l ecting device 127. The oil collecting device 127

i s &Egeipinent ulatingisfepBRefly to coll ect the existing
refri-gerant oil that was used with the CFC refrigerant

or NEEwn &f Figger 2\nthe userdinitd 5tadd thxhéd: isd&tc@buhit 2 are, r5eplaccd with

conditioner I and remains in the existing |liqui
user efiits Y adta lapeouceand: g@seous refri gerant pipe 7,

which will be reused as is with the -13

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-soﬁrce-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,

As shown in Figure 2, the heat source unit 102 is further provided with an oil
collecting dgvice 127. The oil collecting device 127 is a device serving chiefly to
collect the existing refrigerant oil that was used with the CFC refrigerant or HCFC

refrigerant used in the existing air conditioner 1 and remains in the existing liquid

refrigerant pipe 6 and gaseous refrigerant pipe 7, which will be reused as is with the
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23 January 2007 updated air conditioner. In this
enbodi nent, the oil collecting device 127 is_jnstalled
i nsi de the heat source unit 102 and is provi ddad/anyag,2007

i ntake pi pe 135 of the conpressor 121, which connects
the four-way selector valve 122 to the intake side of
the conpressor 121. In this enbodiment, the oi
updeleafit Lol Comlinfs EABRIIRES (A ofl dolEOBILALINT 197 is installed

contai ner 131, an inlet pip I ncluding
inM t4h8t, Ri: 133 . including.a c
oy Y% e SouBB R 108 ool 18Pl IRGiPe T35 ol chs spressor
0 ihner 131.is. connected to the_|ntake pipe 135
12 bR Shnee it fPRRE 815507 Sale'd e o thenmtekp i of ghe compressor
nd.is configured such that it can separate existin
12:’i\ef It Sluis sbagiment, dhe oHecqlisching gleviser | 2o comprisdsosm rm% collecting
in the intake pipe 135 when the 10 worKking
copi@fner glérlarin, inki pipe i B2ainstudis@ dnainlat| edvé rig2agemtoutles pipe 133
. directed through it. Serving to direct refrigerant to
inglpding p chesk] vabiet 339, andrat lyipassrvah@1134t he i nl et pi pe 132
- branches fromthe intake pipe 135, and connects to the
i nl dtheail cdiecting comtainee 1B Ngs coRRERUNGthd Fkakel pdei NK8hrough the
_ pipe 132 extends into the oil collecting container
inléBipe 132 and tg: dalet piper I3 3vundik Benfi@fred SShaRht it E%%ﬂb&ﬁ@ existing
the existing refrigerant oil has been 15 separated by

reftigeraat bilcﬁbﬁleﬁkiﬁ&kﬁﬁﬂﬁ'ﬁgﬁa&tﬁgég&% i e E‘féﬁ%@ﬁ{)i&kgﬁs when the

135, the outlet pipe 133 romt

wokRkiRg ?e?égé}%?tgn@ﬂéﬁtils °§s&'°ﬁ’¥@§ t se%{ggx?{nﬁ\gger ) tésth%gipgtlpﬁéthrough it.

pi pé 132 es and connécts
il ¢l . 0@ container 131.. .The bypass valve 134 is,
Sefling 19 il Rt b "BE ol katedie Yidarroddb tiomiengipe 132
ri gerant between t part of the intake pipe 135
orduEhl, BRE e, MRS Hie 195, Bithroonaects o rtbe riplat cafihenoil collecting
art of .the intake pipe 135 where the outlet pipe

°°‘?‘%‘§% r‘igché@et H&?tepmswﬁ%i otends | ipta dhe el erlleatinggcarseiner 131.

units 5, the user units 105 each conprise chiefly a
Serying (o rdemewpring sefrigenant froB whichutherexsitihe fe@dgerant oil has been

exchanger 152, and refrigerant piping connecting
separaseck by, shpoih satlectinggemntriner KRetbrthg ditakd piplalrdi g GUtRR pipe 133

S3> 25 The |liquid refrigerant shut-off valve 125 and
bragelesdioem ke iritajeer pipe 135t aglokitioal downstrdsh of where the inlet pipe 132
branches and connects to the outlet of the oil collecting container 131. The bypass
valve 134 is arranged such that it can shut off the flow of working refrigerant between
the part of the intake pipe 135 where the inlet pipe 132 branches therefrom and the part
of the intake pipe 135 where the outlet pipe 133 branches therefrom.

Similarly to the existing user units 5, the user units 105 each comprise chiefly a

user-side expansion valve 151, a user-side heat exchanger 152, and refrigerant piping
connecting these corhponents together.

<Refrigerant charging step S3>

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

-14-
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23 January 2007 126 of the heat source unit 102 are
cl osed and a vacuumis pulled on the user units 105
and the refrigerant pipes 6, 7. Then, the.li s {gnuary 2007
refrigerant shut-off valve 125 and gaseous
refrigerant shut-off valve 126 of the heat source unit
102 are opened and working refrigerant (R410A) that
~»gontai ns refrigera oi | .and has al ready been charged
1288 6% Bpasropissrinito {2 are &H?FFQ £99 & @eupmgaawlied on the uyenamits 105
ntire.updated air conditioner 101. There are cases
anﬁnﬁ’w@rgpem RRFS 6 rc?g ?rélleflsi ¢her Havidprefrgergnt shusrodf ivalvg 125 and
and capnot be  charged with the required anount of
gaseofs  igEiggrant ysutrgtioMalye t 16 afrdmtheat sowte iupitr 402 ardaipened and
the heat source unit 102 is charged with in advance.
working refiigesans {R4404) thad santainsekfrigrearntil amhhisealedady deén charged
. froman external source. In this enbodi ment, an
inte ghe hebtasmuicel Onivrl 08tik elobadad filbtlid gairenipdaicd dihabndifoner 101.
conpati ble with R410OA and other HFC refrigerants 1is
Theseareasasthén rvelfich ghe aRistiag |refripett d B, YNge IBRKIaNG
refrigerant being charged: __<Pf§|ca)e Vvartgﬂ? ng step Séé l\bvgannot be
chppek withshé Aguired @muhl o DR ESHRAAINR Bl i
condi ti oneréqlm repl aces the heatﬁ%s%nu?ceea%lﬁ?lfntffé%fggeram that

the! RBatUS&Urca! Niri6 192 Wst & 0 ni 8 and. the ...
user units 15 105 S\/\Eklﬂfrg rgﬁ@ r%g %‘%ﬁ%é;i sh;s gl? i “qei additional
fFisd s hO | us refrigerant .pipe 7 as

relHEENCRDAR S SR JRTER RhE R TF prooBpRinl aeester-based
LSt tign work.is conpleted the_ debris, oil, and

or B Biokd Akl o1 o R Porpafbleanils R BAcoRtatherRE geiigerant

dthe existing . refrigerant piping nust be separated

is ugediag 'Z‘Fn‘j &"'ffaf‘g‘?ﬂ ?%al%‘@f i the werting refdgeranthsing charged.
runn'rg)gth,air condi tioner in a normal operating .
noder! W@S&ngét%%m ng node 20. di scussed here invol ves
washing the entire refrigerant circuit of the air
conlIP¥ Gimer washing sidegwilhbe wopleined. r dheiajecamlitiorier .01 replaces
RA10A, as -a cleaning agent and using the oil

the digp soprderiniv2 end the 13T wrmitscowith che héte s@xics uhitd02 and the user units
refrigerant oil remaining in the refrigerant circuit.

105-while reusheg therexistingiliquisnefridddnti fip® 8 tant 'aSedts $¢BErahipi
which the oil collecting de%éi}ce rﬁ%S 127@gan be ugeré.h{]plpe 7as

existingt refiégerhtepipingas Eoddquentlyphfies td A3EHB0E wolE id &Jn'ﬁbleted, the

valve 132a is -15 ,
debris, oil, and existing refrigerant oil that remain as contaminants in 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 rem-aining 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

18-



23 January 2007 opened to configure the circuit such
that the refrigerant is directed into the oil
col l ecting container 131 when the-system is 4qidanuary 2007
Then, the air conditioner 101 is run in the sanme
manner as in the previously described cooling node.
Since the circuit has been configured to use the oil
coll§cti 5 device 127, the working refrigerant
RSN EORIFRGR IF FiFrait Sveh kkat she eefrig&raptis sisctedriotoghe bll&ollecting
oj |, cgllectin devi ce 127 before being drawn into the
cog S& ghen she systeghisaument | y, the wor ki ng refri ger ant
flows into the oil collecting device 127 toget her
wi t hlkeabthe atrheanditéomer Aéd dsrruvaini theSsapleAgRANdrMAOHY RRUbreviously
the refrigerant circuit and residual existing
desasitradgmoting noode. t Siticertho@io@i hbdlbédhecdnfgid to use the oil collecting
refrigerant pipe 6 and the gaseous 10 refrigerant pipe
device T8, denwverkingrifrigeaheflfivite Wesdeh e ifhkL 988 |
passes through the gi nl et piﬂ%e 13 angl%k%gﬁgegs&asses through
the heil exbieting idevRE ALPE piRget Beinpe om,of ythe, ol
. col lecting gont ai ner 131. T egglilgstd?ér};éﬁret‘?i él'éera Rpgsor 121
Coabéuehier the QRS RIH : C [ t,he wor Ki .
re?hri ge?ant col | eggl{%@%%er%]ﬁeﬁ%g?%%tgg oflyeolisfting débice 127 together
withOddbeR ithftGem@ I3k 3h VES nl ontam nated . .
FioR e ook P ol e T ascan e apd residua

wor ki ng refrigerant 1s re
; t t b | et. pi 33. ) into th
g et L S LT
to. i e the i - d f
ref 8 E BEECE G T e B yaisingSorkinrafiggent prsecs ipugh the

. f.han i ng, normgl . cooling node operation so .that the

et %‘?SS‘;{{@ d f%s‘?@F@sbé/uwé-q*:rémﬂ@ddnteefpripegéaam the bottom of the oil
l. ncreased to a pressure close to the saturation

co iﬁ‘é‘gguF%ntawert -r ef thegeintinge efeigeraat el 26 S§thér contaminants

_ (two phase of part gas and part |iquid). Since the

accPemapg@Bathe. Moskinggraftigaragh coliect gRIKOWOHORT lFIMEABA _collecting
pipe 7 is in a wet state, the existing refrigerant oil

cort@ined bl lhand only hlecorgamiratal wefkihgRAAR ra iB SetlriBdtE She
nore readily with the Iiquid working refrigerant and

133 theoughitheithg phfel 86ant S IRY B coffpi@sod {1 d wor king
refrigerant flows into the oil collecting container -

131Dutiggttherpipé thhshing folist itng 4185 rab%l%rta%g% ég :1}135%35, fhe opening

result, the 25 existing refrigerant _
deg\f&_ f?mﬂierlﬁﬁf-‘siﬂgr‘:ﬁﬁﬁns@&{ L&GEs 191 ttlc? % a?gtetroorgeg{ngt ttplgn %Iulring normal

intake pipe

cooling mode operation so that the pressure of the pressure-reduced refrigerant is
increased to a pressure close to the sa’éu}ation preséure and the refrigerant enters a wet
state (two phase of part gas and part liquiQ). Since the refrigerant flowing through the
gaseous refrigerant pipe 7 is in a wet statg, 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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23 January 2007 collecting container 131 and only the
gaseous refrigerant fromwhich the existing

refrigerant oil and liquid refrigerant have Keeipnuary 2007
separated is returned to the intake pipe 135 through

the outlet pipe 133 and drawn into the conpressor 121.
After the air conditioner 101 has been run in pipe

all f a prescribed S5 anpunt of tine, the o
colfBE ol TRl P91, 398 G5 e fasechs” Sbgeran foam chbiehdhe existing
i1 coll.ect] .deyice 127 is not used. That is, the
re%&%&?@ ‘)\}gf"?ft ﬁ%%‘&’ ﬁeﬁlgfﬁ@ﬁéuvarme@ 1eParatedtis wetutned 18 2he intake pipe
1is clo gsl to co,nfigure the refrigerant circuit such
3p fihpough the gutlet pige ! 43 andydraameinioythe sempressond 20i |
collecting container 131 (i.e., refrigerant circuit is
c han@@@ @9 @ir qopditiosendd hrhis bexpauatin pipeswashig md@e fora prescribed
Experi mental testing of pipe washing node Based on the
amesguofting the ancarditioendioli nwt ihldad shas id SRhBEASiPLollecting
as described heretofore, the cleaning effects
deokt d2Adsinbyuseper Thatlg, thb BySdss vaRRBAI34;0Bfdneldund 1hd Pifet valve 132a
washi ng node using. various HFC refrigerants as the
is Gloead kg b tNetrib4ARSL i | | % Th
resul ts of The exptg?lgér}e\éﬁtfg;r&?{eg‘ﬁln%égmﬂ{el‘Uﬁ%\%\'fgoree\fngem& bypasses
thad 83 Qo ' ' | testing. conduct ed
by onieCing Somfe: THPTLL " RiRershf Biecii i\ FanBy B oshe normal

y connect a use

j: ared for the purpose of the test with
op%g*x{nll g%fe?int pi pi ng, charging the refrigerant piping

Wi t ineral ojl .and.g test HFC refrigerant, running
thellgssﬁnx@ﬁpmmﬁ?teé?‘i’%?ﬁ%?? Washipgmode descri bed

preﬁac)udsl%, and neasuring the anount of residual

m n&RSFd oR the asspmphien ef pe pirrendisionerotdl hasdresn wpdatedias described
follows; 500 cc of mneral oil were put into the

herelqfpreg dhepleasing effests cltsinnd dyanplerating chemie ssnditioer in a pipe
t he heat source unit was operated such that the test

~ wapiiug meedd yengnarious HRCitefrigatng dsl 0 dledntngOhgent were investigated

approxi-mately 300 L/mn. The user-side expansion

expesimentally. t fike vssalts ofihe e)&ﬁé‘rixﬂ@ﬁtﬂ&éﬁﬁxg%ﬁ Mot désé}goeed.

dryness fraction of the refrigerant in the inta

0, Phebbimentbesinuat e AR SHEL Aol S
hee(lt fsourice dinftfpRémiéd rthe peHbs@BFthe ti with refii gerant 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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23 January 2007 R407C. Figure 4 is a graph show ng
the results obtai ned when the washi ng node r%ji e
required for the amount of mineral oil to re gy 2007
ppm was measured experinentally for each of the test
refrigerants that conprise a mxture of R32 and R125
4(0 r different 5 m xtures). The anount of residual
mnéral oil is indicated as the concentration of
mner_r.al oj | vvitthresp,ect to the new refrigerant oil
t hatt 18¥e énis Agaph shoyving thertesulisaditained when the washimgemiode run time
with the new working refrigerant after the air
requaredi for Shreampuntigfdaineril oilAs resinFO00NpPTh Geasandasuied edpsrimentally
found that the run time required for the anount of
for eashcfiahe test refrigéranis|thitacongaish aqhixtak!of FE20MPRDs BBM different
tends to increase as the content of R32 10 decreases

migndes)eC TRasend@mt tdferesANLE Mindhl BA2isi 9 e : ]
Nbreover, it was found that the.  run tlrcﬁgcargsqlgkller Sgngegtration of

ihéral @ ' ' il I or .fall -
R8BI enece R e D PR tian L ERE 168 de st

. ' ' ' |y 3 40 m |
cirEHE o WK che R, AprdRP Lol ol he G sondhigies T updated.
er ant

As chotn S TpitP e VR imubd Bhar o€ pindime 35l ohr Brammene of residua

.J ncreases and a cleaping effect that is both | arge and

m ‘Efﬁ{u P@ ‘8a‘?‘?a§b or J%‘h %ﬁ’é‘ﬂ %WS% (PP t9Rde tp dneregssr amtheheortery of R32

de D RSé%%gntent of 40 w % or_ hi gher is used. Although

CEKTEY FGTERPE S i eondentof & 32cinereasgsnoNoreawer,tit was found that the
required for the anount of residual mneral oil to

rury e regiredofor theedroours 06 0esidual weiserdBéil 16 reatkor §ilEBelow 5000 ppm
R407C was used as the test refrigerant. Thus R407C was

tenflptmigvelooff endibeaonze dubsgetiallyifix@DattdpproxaneteRAYS tA40 minutes when
poorer cleaning effect than the refrigerant "having an
theR@ateobof R312 isall % and Righéri gure 4). Before the
experinental testing was conducted, it was "

hy pThitg $i chbe dddeistdddahatiifie "réfﬁ%exfaﬁ{ @iﬁggﬁe%ﬁg%ﬁ%:pﬁcreases as the

equal to the run tinme (approximate
&itabNRGI V cant -0 cording ,t
copSTRSINER A RSSO kel B e e
j : B wniaavias. found that the run
o W o8 M S iAo b an 137 BienCOI0M G oc hieBiet Bsea.
nar.K?t%lngPQ}?Jlﬁ&edtﬁg% ?lrétu{'echf) &Eee\gfas ?ﬁc’ge(rjno%g ru;lltisme 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 -
wt% (Figure 4). Before the expérimental ';eéting was conducted, it was hypotﬁesized
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 describt_?d‘, 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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23 January 2007 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 w 2% danuary 2007
R134a. Thus, in order to obtain a |arge cleaning
effect, it is apparently preferable to use an HFC
refrj gerant that does not contain Rl34a. 5 (4)
Figyta actldhei spsan fasothiss eesulsfis mot cliar, Woridiig belisred that this result is
Updating Method An air conditioner updating nethod in
caged diycthn dactvthathR401G cemthindis2ewt % ofVREB4DY Phuse ki éiédeﬂ@o obtain a
air conditioner 1 is updated to an air condi t1 oner
largtaleaning effeot, itiGppaichtly PrefetablStd hiee MPHF & frigerant that does not
refrigerant while reusing the existing refrigerant
comhipgsl@a. 7 - provides the follow ng characteristic
features. 10 <1> This air conditioner updating net hod

PR | RerHE el of it A ?gﬁiﬂ?’%nefﬁia%l\wgé‘iﬁ? ni ng
P g((nr/ esu t?onege%pﬁ}z% @88 a?@é%?ﬁ%‘fea{‘]’l this emtb"d‘mem -
Whg%egiﬁngﬁ%ﬁ*ga%ﬁ%%héﬁiﬁ%ﬂms G PE Coobreonitemer ko1 dhat uses an

HF?; ?ltloner s run in a pipe washing node can be

iRt as e X9ak1ng sefaigesant whije reyseegithegxisting gefrigerant pipes 6,
npr.oved further because the cl eaning agent (e.g.,
7‘FM9‘O¢SS the fllawing eharpeteristicfeatuness of R32 and does not
contain any R134a and the inproved cleaning effect

can<&onfhis @it eonditiomatuapdating hacthoo ustdesfgneefsich Qhé‘tmm the pipe
used .and shortening the anmobunt of tinme over which t

wasliing siepdirt HBQaefrigesdnt fRiofdisheificallp) Re1 Oﬁ)ec%tﬁid?ﬂmgqgewt% or more
20 Additionally, since the refrigerant used as

of RBpaBiuREd agaRé clidhinOadele PAPG re U, hz#“ﬂe!éﬁﬁ?d 3§oéé“?egardmg the

same as the working retrigerant o

| expefiffintd] Q&? reshitd, a la!grj%eeclﬁaﬁlﬁg ]pf'fgtt.tr éaget{ ag\utt%l a3 g?%g}e amount of time

is no need to chan rirgeran

oSSR Mo e

&g{i%algfsgg%lc gxtél{glg\?ﬁ eﬁ ttﬁgﬂ’ié}g;ﬁ%f rt] O hgz&;)s\p/et{xg Iclleanmg agent
(e.g oﬁg ldA) Contains at least 40 wt% of R32 and does not contain any R134a and the
improved 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 éf 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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23 January 2007 <2> The updated air conditioner 101
uses an HFC refrigerant containing 40 w % or re of
R32 as the working refrigerant. Therefore, t e January2007
existing refrigerant oil remaining in the existing
refrigerant pipe 6, 7 can be fed into the oi
col I< gt' ng p%gvi ce 127 and separated/renoved with a
hi g8 deindgtedraeqndiener 1AL vses anc HEE refiigrsanti contaiming 40 wi%
in 5 a mode in which the working refrigerant is
or mMerePlaRed ass the wosking regfrigrsant. bdhereforehdhaiexisting refrigerant oil
conditioner is run in a normal operating node. As a
remaigiggtin theexisting mefrigerant pipeos,eT cambe dbd e thé loil collecting device
condi tioner nust be run in the pipe washing node can '
12’bend bepmtatediebnioved GatDE highoflemmihd e Fedt 3R the WH GRIAARZSGs run in
or another HFC refrigerant having a small R32 content
a maleUnadhich Ghd Woklifg ' 1 i
effect is incr ease%l%fggte %@F%@%ﬁ?%é%@g@g{%ﬂgmmm the air
cor i o] ' it ni agent .. ..
L e 268, 1P piorhal plratiBi Rode! | AsTh Fesfift I WRSGH, of fime over
. ' t.tq.mx readily wi,th the .
WhRBORS ooy bOREbRATNOR RORRL . e "bibe FRRmRIRYS a0 dReshortened in
refrigerant. pi . The i npr.oved, cl eanj ng
corFRBBH Sl i inauied DI erataer B G rritiagrast hivinga small R32
ver whi,ch the air conditioner nmust 15 be run in a
Cor‘?%"‘;?ﬁ‘éséfiant pi pe washi ng node. <Second Enbodi ment> The
fi rﬁ{) enbodi ment presents an air conditioner updating
met Hother Bipeawashirg istep, #he cleaning oiffect o8 limareased fulethérc because the
127 is provided in the updated heat source unit 102
gasgowF reftigeromriipn g is Sishicgewithta disamingygdnite.¢iprhatvestkitigl refrigerant,
. conditioner 101 is R410A, which 20 contains 50 wt % of
In Y2t staienwhiphesrables thclemeing iapert 16 HIRALAMN! withithd fesPRb existing
necessary to prepare a separate HFC refrigerant
refrigenareti ol rgmainihe &S tthd Gavdols Otfefrﬁi?arﬁmi?xg &.ClBgn 'ixﬂgroved cleaning
agent. However, there are cases in ch the working

effdcetonteibuRB o WhGMYy tHCaHPER @ dimél htd Mo omiiks
is R4A07C, R134a, org ot h%r%foﬁﬁlgné?gg?rcﬁgebn%ggﬁscr?éﬁﬁloner must

be ©h8RRréWE&hh ! cases, it is feasible to
char ge tﬁe afl?b%gﬁ |[t1$g](r‘?§% 101 with an HFC refrigerant

<Se%§n@EH{bﬁgﬂé?&4o wt % or nmore of R32 as a cl eaning
agent and run it in a pipe washing node -20

The first embodiment presents an air conditioner updating method for a case in
which an oil collecting device 127 is providefi in the updated heat source unit 102 and
the working refrigerant used by the updated air conditioner 101 is R410A, which
contains 50 wt% of R32. Consequently, in the first embodiment, it is not necessary to
prepare a separate HFC refrigerant containing at least 40 wt% 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 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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23 January 2007 simlar to that of the first
enbodi nent before charging it wth the workin
refrigerant. An air conditioner updating met r%%lJ?WaW 2007
accordance with the second embodi ment w ll now be
described wth reference to Figure 5. <Refrigerant
.recover tep.Si-1>5 Simlarly to the first
S“Bﬁ%‘&ﬁﬁ%ﬁ? thettirg! qraladimentdsfore charging ibwith He workintg refyigerant,
air conditioner | is punped down in order to, recover
t he A akicegditioner ypdasing metliod lie aceorimidéngith ehd s@®ha¥mbodiment
Oil contained in the working refrigerant. Mre
witlmowi be deatribed witereférenpeitd Pigfré 5ger ant shut - of f val ve
25 of the heat source unit 2 is closed and the air

c onGiReifdgeednt irécovery stép $1e same nmanner as during
cooling node to force the .working 10 refrigerant

(WhiseRile@ptiai g ﬁfzﬁ't %‘?Itgiiﬁl@{n{, gtg? rr?ﬁ-égeg%lg)e%ii{@tito of Nfe existing air

heat sourtce unit erwa
cohditibhd&tel aot lﬁg%gd' vl 26 is closed, the cool,ng
mode OEJZE tion i g&?%rl% %@tﬁ%g?-rﬁfﬂ’efﬁge r¥PTkinge FefFigerant and the
| tains existing refrigerant oil) is )
extotily 3e0B8M 41 oSt O, e wafking 2etrizerintpmiore specifically, the
. updatd.ng st S.12> 15 Simlarly to the first
liagfh B ‘ﬁ%ﬁ?ﬁ E‘F‘Hé’f&%’rveu%? tod’ theahgat squragenmit Qi closadiand the air
2.are replaced with new user units 105 and a heat
coudifipnes iggun inj the |sameymannartes dwiing coafingatods ctor foecelittet working
2, the new heat source unit 102 conprises chiefly a
refrigergnie {wbich zontainsf existingyrefiégeearitobily ainwe the2head source unit 2.

heat - source-si de heat exchanger 123, and a

Aﬂ@@aarfls,othecgawiode refefgerant oshuv-allv @all3426 ds | d1848dd the cooling mode
refrigerant 20 shut-off valve 125, a gaseous »

operefion getemninatet)uhd ahé rifigemind ¢hhicA"bnkahd iegﬁfi@ﬁ‘trefri rant oil) is
pi ping connecting these conponents. Siml ar {o Ehe

colfectedtin eheltedi $fRde unide heat source unit 102 is further
provided with an oil collecting device 127. <C eaning

agerEqeipReal HdaghERerns The liquid refrigerant
shut-ccl)fP val"\[/igl' gzgpsa%gaseous refrigerant shut-off

1, et Y 8508 B8 w2
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 chigﬂy 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 coIlecting_ 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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23 January 2007 and the refrigerant pipes 6, 7. Then,
the liquid refrigerant shut-off valve 125 and aseous
refrigerant shut-off valve 126 of the heat sciiedWafy2007

102 are opened and a cleaning agent that conprises an
HFC refrigerant containing at |east 40 wt % of R32
(e.9., R410A) and has al ready been charged into the
andethe aftigerantupipes ¥)27.i <Tteeln| aediquidt téftigedaRe shi-SRIVaIe: 125 and
updated air conditioner 101. <Pipe .vvasﬁi ng step S14>
gassdusgrefiigeramnshup o ealve €28oft 118 Adat SbuRENAMH 189 tare BEned and a
air conditioner 101 is run in a pipe washing node

clednégedpent Hat sdrﬁ@aée@gnwpeﬂigeﬁhtf &%‘:@ﬁﬁ ol Dsragt; sWL'% OER32 (e.g,,

refrigerant circuit. 10 <Refrigerant cHar gi

_ ger ant "CHdr grig” s
K oag e s SERAOh A FR Ao WE P o k1R Al to 11 the

; ' king refrigerant, e.qg., R407C or
gk EUT R ST

ough the HFC refrigerant used as the

wor kigag. ref.r.i gera after the update 1is conpleted has

a s%ﬁ%%?%‘é?ﬁgﬁﬁpg?ect, the tinme required for washing

t he (exi stin 15 refrigerant piping can be shorted

bec thees JHPFRsursay terfirshembedimegt, e BEConditioner 101 is run
. refrigerant having an R32 content of 40 wt % or higher
In 2PIpfeUashing made svhiesehyl the cBianing dgest &l drnlaigl dgeuth he réfrigerant
.refrigerant containing only one conponent or all
Cligyhponent s of the.working refrigerant that will be

used when the air conditioner update is conplete,

| i kesRefrigerant ahmpieg sepASe i N whi ch t he “wor ki ng
refrigerant used after the 20 update is conplete is

R4O'Zﬁe(<ﬁﬁﬁﬂi%5§ékn@fuséﬁ33uri\?%§lge ng@;ﬁlg\gﬁélﬁa %ggatdﬁggr)gsd from the .

cleaning agent is R410A
i med P LR WO Bk s ARRARCTES R T pridde.
ocost SIBANALLR <P % SRR B R etmngingr sbane
is g(f}g%lﬁlfeﬁgﬁ%gg Ls?‘[}i lnclélg?t}s*lggplflﬁ%fﬁrlt, gtge i&}ggqi ?%glsire\égfeqrr Sﬁzﬁﬁrﬁg@ thet existing
refﬂégraﬁiti ];)Ip%‘lige%%ﬁ t;ezghorted because the wdshing is performed using an HFC
refrigerant having an R32 content of 40 wi% or higﬁer as described previously.

Since the cleaning agent is a refrigerant containing only one 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 Wh.i-Ch- the working refrigerant used after the
update is complete is R407C (composed of R32, R125, and 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. Asa 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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23 January 2007 <Q her Enbodi nents> Although
enbodi nents of the present, invention have been
described herein with reference to the drawigydanyany 2007
specific constituent features-are not limted to those
of these enbodi nents and variati ons can be nade
W thin a scope that does not deviate from 5 the gist

<Qther Bmbpdimsatsbon. 1) In the enbodi nents descri bed
heretofore, an oil collecting device is provided in
t he Alhaghcrhtgaliments of thaipieserangvdntion MaPé Bed esbBSEEHerein with
However, it is also acceptable if an oil collecting

refiesrice ol the RIPAwRIE O Vihe e dRE confd t i
has been recovgr ed ?A?Sm t hce extiggrtlti %gtug+s?a%gr§1d il?ﬁ%%{‘@egq those of

th&RleFlbodRRaN N Rd @éﬁat%é fc% B?Mdg Bﬁﬂﬁﬁ dls¥ ple%éx\% éczefsg}%é E'eF\%ate from

refrlgerant contal nin nore o

th%/\girgﬁ(m@{nq,gn@&{ conditioner is charged with the

ing refrigerant. Even though batch washings are

per f,Qr. such. nerits duci,ng the nunber of batch )
Was rﬁrlrg‘ég? Frﬂggﬁgme& éfﬁgﬁﬁg{ gefrﬁ@égrggyn PHeeolgating deyice is provided
. Bieat (%ge%[ce units and the nunber of user units are not
n the yndated hiat $qtece umbandsths piniag dswashed: hEosvever iitieatss.acceptable
.15 3) Al though the enbodi nents presented situations in
if @i ol gobleriing dewisat is serir providedi andhnafterhtheusielr refrigérant has been
are updated (replaced), the invention is not linmted
reqoyeredcliomsihe existingsair Thadifionere bhtchnveshiignareageriiriRd Repeatedly
.applied to situations in which only the heat source
withnan TFC omfrigerdrt comeninitpi 405 wayie or BStt &F REEMedS8%he undated air
Applicability to Industry 20 The present invention i ?
conditiomées ichaiped SVl ehel Mofl@lt 6k BAnA TN, i
refrigerant wused and shorten henarmunt @ u%tll r?%tcgv%arsmngs are
perfbuingdd, kiih MeMtsalsre GRIMY this | s :
refrigerant pipe "has %ng %%@%i%atgﬁ“{g?@reggﬂﬁpﬁ %fiche obtained.
t hat) raeduMbEs s efrigerant oil, is
% u EB Mﬁ%{ scﬂfr!:e Lt&ﬁ&ea%d&éﬁ: H]émgﬁr %nlﬂts,e’f B‘Plﬁ @-g Pﬁhhmlted to

updated to an air conditioner

thedfunitess Q{lg&‘ﬁiégquﬁeeérﬁﬂo%%%‘ t and the existing

refrigerant piping I's rea &d as is. 25 -23

3) Although the embodiments presented situations in which both the heat source

unit and the user units are updated (repliaced), 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)‘g.
Applicability to Industry |

The present invention is to make it }io'ssible to reduce the amoun;c of refrigerant
used and shorten the amount of time over which the new air conditioner must berunina
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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23 January 2007 dainms 1. An air conditioner updating

met hod, wherein at least a portion (2, 5) of _th

equi prent constituting an existing air condi t%é@mquOO?

is updated or replaced while the refrigerant piping

(6, 7) of the existing air conditioner, i.e., the

existing refrigerant 5 piping, is reused as is, the

nmet hod including the follow ng steps: a refrigerant

recovery step (Si) in which the working refrigerant

coQlamsi ng the existing refrigerant oil, i.e., a

m neral -oil -based refrigerant oil, is recovered from

the lexi st Angincdnditiondr updutiap ;mahod Ghicpie at ledfidapdriien (2, 5) of

step (S2) in which at |least a portion of the equi pnent

He eqoipsitant ddnstigntingeaneoxisinggr eonditivaed( It iio pdatédSor replaced while

updated or replaced; a refrigerant charging step (S3)

the refrigeiant pepisg (6, G odithe oaeimgvidit toniditioner) e pthengxisting refrigerant

replaced is charged with a working refrigerant

pipiy; issicngpdan is;HE method geheling the foltowing stgpat | east 40
wt % of R32 and not containing any Rl34a; and a pipe

was ha mefrigerapt feSayery teph(Sthint whichahk Mmgkingfreﬁrigenaahcontaining the

charged in the 15 refrigerant charging step is

etisting refieghrandibtieng mirferalgekased oéfrigerantaihi inge¢avetedefrom the

existing refrigerant piping is carried along with the
qostigair eaaditioger;ant, and the existing refrigerant oil

I S separated fron1the working refrigerant in order to

r enodfe eqiipmeninypdating etepstS2hdn mdtiel geleasita pppiongof the ogipment

air conditioner (101) that is obtained by updating or

pastiBiing ghenaxistiagir conditiangsds updated o regipcads t he

equi pment of an existing air conditioner (1) and

chanyretgeernet chigging pigp r(gﬂ ﬁng‘éhlahtthﬁt or spndigrener with the equipment

refrigerant, the air conditioner conprising the

replacedi if gehasgads withy ar Sorlfing r tefiigepnti enpresing yany BHC wafigerant

used with the existing air conditioner and contalns

sdaping abteastld wiep et R al?demqt cg@ﬁaamg M R134acand 5

m neral -oil - pased refriger eat source _ .

unl t2 mﬁz)waaﬁlagast% dpdlirt tVi 1@5}5?6 tvh%ﬂ%mgr @%%ﬁ%ﬁ%gcd in the

et her
gerant chal}émg step is c1rculated existing refrigerant oil remaining in the existing

refrigerant piping 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.

2. An air conditioner (101) that is obtained by updating or replacing at least
a portion (2, 5) of the equipment of an existing air conditioner (1) and changing 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 unit (102) and a user unit (105) that are connected together by the
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23 January 2007 existing refrigerant piping; and an

oil collecting device (127) that is configured such

that after the working refrigerant has been £hdayeary 2007
and before the air conditioner is run in a nornma
operating node, the oil collecting device can draw in
working refrigerant that is being circulated 5 through
the air conditioner and separate the existing

refrigerant oil that is carried with the working

R e AR R ng at | odst 40 Woof | Ra2 and

not &pwilatdliedin@dyvibd 3427) thdbis 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 and not containing any R134a.
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