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‘1 Description REFRI GERATI ON SYSTEM 5 Techni-cal Field
[0001] This invention relates to refrigeration systens
and particularly relates to neasures for inproving
their pipe cleaning performnce. Background Art 10
[ 0002] CFC (Chl orofl uorocarbon) -based refrigerants or
HCFC (Hydrochl orof |l uorocarbon) -based refrigerants
have conventionally been Besdription refri geration
systens with a refrigerant circuit through which
refrigerant circulates to operate on a vapor
conpression refrigeration cycle, such as air
condi ti oni ng syst enBEFRIGE QNS ERM HCFC- based
refrigerants, however, cause environnental problens,
such as 15 ozone | ayer depletion. It is therefore
desired to renew such existing refrigeration systens
Teehndeal &Rl r ef ri geration systenms using HFC
dr of | ugr ocar bon) -based refrigerants or HC |
[Q% Hr ddus pavantiop akdafes dpr rfaReAtian sysigns) angrpartigflarhy relates to
pipesdfor connecti.ng. befween a heat source unit and a
mgasyres fepmaprpying their gipe sl¢aniRiPEHOIMANSEr uct ures such as
bui | di ngs. Therefore, in such cases, it is difficult
to 20 change refrigerant pipes in renewing a
In these cases, to reduce the

B?ﬁgrlaﬁgégrggnmzﬁt S(renri od and cost, a new refrigeration

PR, RS S, Gt o FgbSAG 978 merc
CEFLAEE Tl et RSB A RO bon wsed o
BRI SR MRl AR g Rt iratas 1
oB AP Gk ch 5 oo syl A s 3R i sy, T
CEPURPRTHCH 5 R ATOAR e ALY B R i, schas

Sin Ip e corr cniorin ns

oS¥ne A5 HeFRADA 0§ trefbid delifed i RhER'ALE i iMiRE tétigQhtion systems

into newer refrigeration systems using HFC (Hydrofluorocarbon) -based refrigerants or HC

(Hydrocarbon) -based refrigerants.

[0003] Refrigerant pipes for connecting between a heat source unit and a heat use unit
are often buried in structures such as buildings. Therefore, in such cases, it is difficult to
change refrigerant pipes in renewing a refrigeration system. In these cases, to reduce the
installation work period and cost, a new refrigeration system is installed by using the
existing refrigerant pipes as they are.

[0004] TForeign materials, such as refrigeration oil for refrigeration systems using
CFC-based or HCFC-based refrigerant containing chlorine, remain in the existing
refrigerant pipes. Naphthenic mineral oil is mainly used as conventional refrigeration oil. If
the naphthenic mineral oil is left and deteriorated in the refrigerant pipes, the expansion

valves and other elements in the pipes may be corroded by chlorine ions or acids contained
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[ 0005] Therefore, before a new refrigeration systemis
installed and undergoes a trial run, it is necessary
to clean the existing refrigegant pipes to renove
residual foreign materials such as refrigeration oil
5 [0006] A refrigeration systemincluding a
refrigerant circuit capable of a cleaning operation
infthe detbirorgseidgninexpl pf ri ger ant pi pes i s di scl osed, for
exanpl e, in Japanese Unexam ned Patent Publication .
[0RB5] 20beredare.iB:forplaenaverefiigasation wyntesyistingialiedaAnddwdergoes a trial run,
_refrigerant circuit formed by connecting a heat source ,
it i necepsarn toy cleprt theoexiging refiigsrans pines 1 semoyvenesidualofpreign materials
si de heat exchanger to an indoor unit having a heat
sugh @s sefeigertien oil0 exchanger via exi sting connecting
pi pes. A pipe on the syctign side of the, conpressor gs .
[oapgm d‘ede%gpwnam systebRGIYding & pefEigerant cirewh £apeblgPf a cleaning
foreign materials sugh as refrigeration_ ojl from .
OReEtIANg &9Ta e &ﬁ&“PEc@%%‘?W& P&t 15| Biselogedar iop examplegin Japanese

Ulrapiae ot PubBrasione o 20el-dTels: Bre' R Bgming oG includes o
ro g RGP b IOET e otk SOUEY R ATy (DHPARIA compressor
on & i SptFY P, B tobme®r £,00 Hesropit FRyinbed jreal b side heat
o RS i s PipRe 5 bl B8 slFfan, s ol pe compressor is
YR alnt} PPV Y Eliprth Bt et e mBRTRISRER by ftigeration
oi# ﬁ%&sreﬁ%r%n? aﬁ‘ﬂre%g‘r’%,geth&%? (increase) in the

reque e conpressor after the activation. This

[Orﬁgﬂ SR tfer f]f.;ﬁ/elﬁlnw%tﬂ giif@%%?e& ﬁ?ﬁé&ﬁﬁﬂeélget gl{fﬁgﬁtgtio% iSYSéﬁIP ¢ e,tctivates the

i gerant OwW pressure si _
cdftisbt R opétafh BUckbe Mo 6 ARG ige Ml e BALAY connecting

piP%@ CRLHE b ﬁa@ﬁ? iﬁgﬁggg Hﬂ‘gil’l%é fﬁ'é?eﬁ’%efaﬁ? EﬁiMﬁLtg collect foreign

efrlgeratlon ol Int to Ificrease t

m¥leRgRSdcH ab F@fﬁg&%tioﬂ\ﬂiil,ﬁﬁtorfﬁg 6it rc%govgtiyf dabfpidnt t O renmove

the refrigeratron 25 oil through refrigéerant

[00DS T ULatbpBms THBe seRwsaes a problem that the effect of
cl eaning the pipes is reduced. [0009] The present

i nvemt itl%"rc‘?ﬁ%er SYSRAE of The’ hisWeeséritedl BAGHMDEG@ment 1, however,
poi nts and,
simply driving the compressor to circulate refrigerant through the refrigerant circuit leads
to an abrupt rise (increase) in the frequency of the compressor after the activation. This
may excessively decrease the temperature of refrigerant in the low pressure side of the
circuit, resulting in a so-called overshoot of the refrigerant temperature. The overshoot of
the refrigerant temperature decreases the temperature of residual refrigeration oil in the gas
pipe to increase the viscosity thereof, which makes it difficult to remove the refrigeration
oil through refrigerant circulation. This causes a problem that the effect of cleaning the

pipes is reduced.

[0009] The present invention has been made in view of the foregoing points and,
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therefore, its object is to prevent an abrupt
tenperature drop in the | ow pressure pipe of the
refrigerant circuit to prevent3 the viscosity of the
refrigeration oil fromincreasing and thereby inprove
the effect of cleaning the pipes. D sclosure of the
I nvention 5 [0010] A first aspect of the invention is
directed to a refrigeration systemincluding: a
theRfidre 0ty ebjbctal tcprietert b )abiipt WhhSeatlireCdrop i #Redbwipiéssurdpipe of the
heat source side heat exchanger (24), an expansion
reffgdpaii drou(t3id) paventatheeaiscasite ofl the Rfagersticvhailgfom( didyeasing and
are connected via refrigerant pipes to operate on a
therb9 imprvp tlessfen of sltadigethatpigss. cycl e; and an oi |
recovery container (40) connected to the suction side
Dixtlostiee efahpineanion( 21), the refrigeration system 10
carrying out a recovery operation for circulating
(0086} i deffissttaspdut adghe ihentiedt is dieecied toca refiigeratiph Gystemaincluding: a
the recovery container (40) to recover oil into the
refrégeoare rojreuio i1Q)i inevhi¢ht 0 comaredsaf(@e), a hehbsoueemside heat exchanger (24),
operation, carrying out a nornmal operation while _
ars exprainsign tivechanismi (32) laed adwat vse side deatagivbanger ($3) argeconnected via
refrigeration systemfurther conprises a conpressor .
refiigeramd IPipes de ioperates®) a VARAT comppsssivn TEfigersion syclehand an oil recovery
operating capacity of the conpressor (21) up to a_. ,
containit(d9 hearageted taothe suetion side efithe gpmpressos (ke thefrefrigsration system
recovery operation so that the refrigerant tenperature L
carfying pet 3 ERROpPIYsangration; fge cispulating yediigorae thipugh the gefrigerant circuit
&10) reaches or exceeds a predeterm ned value. The
(10 viaj the Fesovery ceplainer {4t reopyerqibinte tgppeoyery contaiper (40), and after
control sectjon (7Q) for continuousl riving a t
thg geroy Prd@neémioelaeéragr)ls Bt & U3, al?era@@ é’bﬂ%“ﬁ@ﬁg the ‘I’}?%l the recovery

BRI, e s S B SRpaa Ses Sot eon 50
o R SRS el e IR o i B RGBS Pbstrmined
B30 BB 41 ek PRS2 PR erisrn mporare i
S FEFRRE ot oo ) BRSSP eteemines
AL R R Do b BES B RERE Fob ot st )
RS 517 B3 e 5 1 e Pt TR SRfnt exchanr 09
L e R

[0BRPf 2ith Ae Sl L AUsptdof B iBZNAN, WRIRFHE tnforbiof 131) is driven,
refrigerant circulates through the refrigerant circuit (10) to provide a vapor compression
refrigeration cycle. Through the refrigerant circulation, oil in the refrigerant pipes is carried
away and recovered to flow into the recovery container (40), thereby cleaning the
refrigerant pipes.

[0012] In this time, the compressor (21) is controlled by the compressor control section

(50) to stepwise increase its operating capacity (frequency) up to a predetermined capacity

during an initial stage of the recovery operation so that the refrigerant temperature in the
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4 |ow pressure side of the refrigerant circuit (10)
reaches or exceeds a predeterm ned value. This
prevents an abrupt start-up o## the conpressor (21)
and, therefore, prevents an abrupt tenperature drop
of refrigerant in the suction side of the conpressor
(21) caused owing to an abrupt suction of the
losopresess side (0 the refrigerantxireuit (H)Ireathey er e¥mseds @ pradatermined value.
refrigerant 5 tenperature. The prevention of a
Thie fprévgetsaan atreptpsartup of thir eympessor (19 andsthengdore oprievems an abrupt
the |ow pressure side of the refrigerant circuit (10) )
teperatete skremef redrigaranttin theesustion sidged theneanagrpssop (b eaused owing to
the oil fromincreasing its viscosity. As a result, )
apabruph su¢tionpphthe eamprgesor421), y-e.. capo-calipdaowsrshast @fghe refrigerant
refrigerant circulation. In other words, the ) o
tegstAluTge hhe preventiqn el refrigeranidteypeiaturs [dremarevents residual oil in the
refrigerant tenperature_is_kegt at a tenperature at
lonpressugs $idpakthe refrigesapteirmaiit(J0) fam depreaying it tangeratyreapd thereby
easily carrjed. away, [0013] Further, the heat. use side .
Pre¥enty %*sea?ﬂ ifE0TE ARATPASIIECKHS BIFCRHE. P tsshis oH 16 dig pis can be casily

RELIFERP ST CU YO
oA oS PUE ErE  RP B bk i e
SRR AN & A8 i iy O, o exchane

105 3o % ielt ee R 8 Y dF Ringuisd oF e B comisgt sgefion (70) to
LR A AL B A S, s, o e vt
SSUEMAEETShF 4 )RR I, BRCHETH o s o
SR O, 5. SE B RO BN e 0
o5y HEUE UGN Ry SO s b i o
e{{a GEaRAR) tgg hed} s Ql?@ gk é?(fchﬁrggg gﬁgﬁﬁ%ﬁﬂgh Vil MéBoved? bpdiBtion. As a

a predeterm ned openi ng Ing to stepw se

re%]g%l%ﬁge{%g ihRe W "REdsDQ si?@?ﬁ‘iﬁé YefA ex’aHteci‘E&JH’Ftli‘%acfAﬁ be further

Initial 'stage o e recovVery opera

preVed fibih deldfeaBRP S tdRRSthrOf the invention, the

openi ng of the eXpansion valve (32) is 25 stepw se

[d{)‘?@][' €38 @Gsel¥nd B§He¥ bl heCRREdtRN, BRCEApARsIEP HechuBRHABAin the first
to the increase in the anount of refrigerant sucked

asi'rpgét? Ic%ﬁé?r;ér‘ft@”ﬁ{ XPAMsidr? Vhtve T(H2, FORHESShe NRFrigeration system further
comprises a valve control section (60) for stepwise increasing the opening of the expansion
valve (32) up to a predetermined opening according to stepwise increase in the operating
capacity of the compressor (21) in the initial stage of the recovery operation.

f0015] In the above aspect of the invention, the opening of the expansion valve (32) is
stepwise increased by the valve control section (60) according to the increase in the

amount of refrigerant sucked into the compressor (21). This ensures that refrigerant

evaporates in the heat use side heat exchanger (33), which surely prevents a temperature
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evaporates in the heat use side heat exchanger (33),
whi ch surely prevents a tenperature 5 drop of
refrigerant in the | ow pressur® side of the
refrigerant circuit (10). [0016] In a third aspect of
the invention, the fan control section (70) in the
first or second aspect drives the heat use side fan
(33a) with a maxi mum airflow. [0017] In the above
dappfedfrigérahhiay theloenpriessure sidé of Ge reffigexaancibmitg@ok! y
evaporated in the 5 heat use side heat exchanger
[0038) . IThitkird aspecest thé atventdn, itlefaarconirol sebord () in the first or second
pressure side of the refrigerant circuit (10) is
agpeetvirivee thefheomsd sadedas (38g) mtith & mapienmt airow] 0018] -
Effects According to the first aspect of the
[G0AVENtlh ¢l alsdvecaspedieofaberpmention, refsigerant caw beisurely e84porated in the
is provided to stepwi se increase the operatin ]
hepae sidy hedtr exghangey 33)f This enswap that sefrigerant i@ztgye low pressure side of
a predeterm ned capacity during an initial stage of
theaefhigermobeiegujt (dPkisprévsnted dranh decreasingoitsfgmpgragpeof t he
refrigerant tenperature in the | ow pressure side of
(Q0A8] r efEffefé§ant circuit (10) is prevented. This
prevents an overshoot of the refrigerant tenperature _
i n t hécoprgingioghe firss agpegbof thaiirventian, singedhe sRmpggssor control section
abrupt start-up of the conpressor (21). Thus,
(308 &5 mrexlded dp steguiset inersass) the joperatag CanpcPy dFegiacy) plthgscompressor
the refrigerant circuit (10) can be 15 prevented from .
(e updas prgdetermingd sapasity during i, BHip! 5tage O ipply recovery operation so
vi scosity . increase _of the refrigg&g&ion oi |

4, ARRUDY $70 O 0 6 BARTS RETBP Tt TR0 Sy s the refigerant
D) insmavated nal Bevens ShionEShoR ol thi et paperature in the
1o Bisedish A5 e 668eg B o, abBRE safig ofke Someropser @) Thus
gl rdfieqraiat o B 59 PiRRrGaIdintt 1 RTGTRY Cifeuit (10) can be
PR gt b RaTing T P St P st b Sl iRy Bfrease of the
reGHEARIE N B4 oyt P sesPuSHRROLT ki, RO bl BRRYyslf 38d carried away
o e el Bir By e g IR S R bipk Db ptormange,

(PYR5FuRhEY RiHoB s EATLORN S8 70} % ptoTRAIA MnfimuiRly drive the

h&dk o0 ‘§icﬂer}¥§q§§acjrht iL43e dﬁﬁhg ﬁri%ﬁl%t $%he compressor (21), i.e., at least while

refrigerant circulates through the refrigerant circuit (10) via the heat use side heat exchanger
(33), this enables refrigerant to exchange heat with air to evaporate in the heat use side heat
exchanger (33) all through the recovery operation. As a result, refrigerant in the low
pressure side of the refrigerant circuit (10) can be surely prevented from decreasing its
temperature.

[0020] Further, since, according to the second aspect of the invention, the valve control

section (60) is provided to stepwise increase the opening of the expanston valve (32)



10

15

20

25

section (60) is provided to stepw se increase the
openi ng of the expansion valve (32) 6 according to
the increase in the operatinggcapacity (frequency) of
the conpressor (21), i.e., according to the increase
in the anmount of refrigerant sucked into the
conpressor (21), this ensures that refrigerant
aorjing &i the indredshén theatpermsiag chpteithéfrequencheofgbe c¢grdfdessor (21), i.e.,
Therefore, refrigerant in the |ow pressure side of
adcheding far the dncaedse ¢ thetaimoufl 0ff refagerire secked!igtoghe vempredsor (21), this
5 fromdecreasing its tenperature. [0021] Further,
ensires ghatafigatantgeviaporates inthe deatspsscside heathexchangsnt(33h, Therefore,
the heat use side fan (33 a) is driven with a maxi mum
refiiigdramgvin (thel srw pressure sideadf thé refrigernincinaitt (10) carebe iswnely prevented
(égk, this ensures that refrigerant evaporates in the
friv@areciegeing iitd éerppegatutecchanger (33). 10 Bri ef
Description of Draw ngs [0022] [Fig. 1] Figure 1 is a .
(G021} i Garthen siice.agrerdingdg thaibyd aspﬁogpf thednntioping feat use side fan
system according . to an enbodi nent of the inyention, .
(33p) i, drpvenpwigh p anaximymaaigfjays yodex the geptrol wf éhe famramprg! section (70),
schematic structure of a .recqvery contai ner_ according
thisenspres ghah seiTigerant evapompfes in thgthept, ysg sidedeptexghaniagp (33)-
showi ng the rel ation between the tenperature and the
coefficient of viscosity of refrigeration oil. [Fig.

Bkt Dithieon APRBBEY ons accor di ng o the embodi ment
38 Bisort) Fiduk o trtiesih o Yogde Shin efcopdisippine system
=<5t § Pt BcrYBI e aper ati ng cond ¢ on

o B %abEd B S TR GG o
reb R PORLRRAR Ll RO emBhl Loc S L 7ol anea. 25

B o L 4 R AR R S0 L mepge nd e
QA IF vERD&Y oMb frlkerdibhofieNCe tO the drawi ngs.

[Fig. 4] Figure 4 is a diagram showing time charts for various control sections
according to the embodiment, wherein (A), (B) and (C) show controls over the compressor,
the indoor expansion valve and the indoor fan, respectively.

[Fig. 5] Figure 5 is a graph showing the relation between the operating condition

of the indoor fan and refrigerant temperature.

[Fig. 6] Figure 6 is a graph showing the relation between the operating condition

of the indoor fan and the amount of residual oil in the pipes after cleaned.

Best Mode for Carrying Out the Invention
[0023] Embodiments of the present invention will be described below in detail with

reference to the drawings.
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7 [0024] <<Enbodi nent of the Invention As shown in
Figure 1, the refrigeration systemof this enbodi nent
is an air conditioning system (1) including a
refrigerant circuit (10) which circul ates refrigerant
theret hrough to operate on a vapor conpression
refrigeration cycle. The air conditioning 5 system
[002%] sek&Enthodahentpd fHednmentmodi ng and heating of the
room [0025] The refrigerant circuit (10) is formed so
t hat AsnslowrddoFiguretl, (0)refegevitiog systemn ofethis swbedigent is an air
unit is connected to a plurality of (three in this
candisisming: sysfern {dp dncleding o yefigerant evineuit( 183 whach cirewates refrigerant
units by a liquid pipe (A and a gas pipe (B) both of
therethraugl to epdrateionga vapQyesompressiopuretiigsration; qyciez (hheaigiconditioning
the indoor units (30) are renewed for HFC based 10
syt (19 aelaetively pafams rrelingwnschaatiog of thenpers. (30) are
connected in parallel and with refrlgerant pi pes,

[QOaébeéFthwsfrggerw éﬁéﬁé&lq)rlérﬂ)!mﬁéi 2 Ha anmuﬁdpowntamﬂ) serving as a

refrigerant pip respectively br anche fom:t
hegh soyFp BIIf B Conpsgtid torg aBaraluwf (*819,@) in;tis qwéan%) fdger units (30)
an ind expansi on v 32) servin i L.
SEWPaAY PeH U5 MO By & DN Bl 494 655 JRe 0y b oF which are existing

phediT Qéguiq%aé%égﬁ%iﬁﬁaﬁ{gem B DHE® ((WDATS ErRewelfor AFC-based

g&ectronlc expansi on val ve is used as the indoor
1on valve (32). An indoor fan (33 a) serving as

[0|%§gﬁor hﬁfz SI d orﬁ)féﬁglgf ?3(5@ %g%%]lﬁr OXI {?& thlﬁ#lilgerant pipes,
b o ?ﬂ%%d oo Bafd B <L abd iR bags. sepectvely,

rghora oty e, BRCRERN . a0 G 0 ?2?225'3 a0 e an indoor
xg)glgglor? Gh éé ?5’23%%@1?% 2 O&E}'aﬂﬂoﬁ( %.1\4? o?fche 1Bﬁent d? Qérh%gted via pipes

re conn er via
o Tl 0 e ey 500 5,580 e nvenion

Ah %%ﬁ']onﬁ {xg)ﬁﬁ'éml? L0 Ysahééﬁ déss p Osrﬁg)'by Sg&n avafl‘}cfo Zfb&}? indoor fan

openi ng/ cl'6si ng nmeans Is

(33 Eﬁse‘?{nng ab h@l%atoﬁsetsﬂﬁ fgﬁ"i g'g pxg%glznl% Ebct ﬁ%&db%%& exchanger

e out door expansi on e out door
Ggylt (20) is connected V|a the first stop valve (26)
to one end

[0027] The outdoor unit (20) is formed so that a compressor (21), an oil separator (22), a
four-way selector valve (23), an outdoor heat exchanger (24) serving as a heat source side
heat exchanger, and an outdoor expansion valve (25) serving as an expansion valve of the
invention are connected in this order via pipes. An outdoor fan (24a) serving as a heat
source side fan is disposed in proximity to the outdoor heat exchanger (24).

[0028] A first stop valve {26) serving as a flow path opening/closing means is disposed
at the distal end of a pipe of the outdoor unit (20) located toward the outdoor expansion
valve (25) so that the outdoor unit (20} is connected via the first stop valve (26) to one end

of the liquid pipe (A). On the other hand, a second stop valve (27) serving as a flow path
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of the liquid pipe (A). On the other hand, a second

stop valve (27) serving as a flow path 8

openi ng/ cl osi ng neans is disp8sed at the distal end of

a pipe of the outdoor unit (20) I|ocated toward the

four-way selector valve (23) so that the outdoor unit

(20) is connected via the second stop valve (27) to
Omm%ﬂdsmg meéans gasligpoges QtByhe 41%12@1}:1 Phe pipstad] the patdosr unit (20)

pes of the indoor units | ocated toward the
lqcaraé dewarg th ﬁa\ﬂswayhsemwé@ ‘( $) a0 that thenedeer unit(28) feconnected
joints (31), such as flared type plpe oints, to
Vl@tthﬁecewa%towaltvﬁéz'nutaan@jergﬁ @@ﬁe B3s pipp ( }ae ot her hand
t he di stal ends of pipes of the indoor _unjts &

{Q0881at dehet sat andh of imiRRsopt H@atnde% HaRy &30 | ogese atP@fard the indoor
connected via pipe joints, (31), . such as flared ty
exapon ¥akyes (32) gropomupctes a@ RipE joirss (3, Hiches ?fE;Cd '{bﬂeegmﬂomts to

%Eéex@%&&éﬁqeﬁﬁﬂéﬁéééﬂ BasoF R B e Al BB 1 TRRES of the indoor
B TS AL RS SlyDlec o] ST, P 2L s o,
sy A Daled Hpipe Oiﬁmi@fqiﬂfg@%?ft tb? Qaﬁivlﬁigvﬁﬁ)btyh? ough'the.
P e dud AR 308 WS (B o
oHEREIH odﬁ%%%%&%zp%gf GRS e @9
S ec caﬁg,rgr ?ng %%%ggect%lrrg l{e%% (fhapxé u%%é I58818011 shown by the
so‘ml'l S 'ix?fgirgltl%g, ?%g@?&%gﬁaqg’s fhfbl{gﬁ%hé)fétfﬁge%nt@%ﬁltt (1 0{? operating in

exchanger ] reéxanpl®e,” during opera
cd&i‘irrg ?rgidggﬁ vtgfg%freﬁri ﬂrﬁt%%ﬁ %sﬁﬁgllfﬂf S@S%etﬁéte %gk;ﬁglil%eé (24), When the
C S %é'esglef:tro? %l‘v&I Zﬂg glg%e% t@ﬁ {H ﬂos1tﬁ Rf6®h @%' iﬂf@oken lines in Fi gure 1,

nses Int eat” exc anger passes

reffig e it g QUi &goardl?t f’l%?/( Yatin XBaHéja%ng mode in

In each oor ex nS|on val v or at

wﬁ@ﬁt}efn @fﬁﬁpév S?attesqwfﬁka&ﬂ%or%%@ex@ﬂ& 29y ?ns to the

conpre sor The refrigerant repeats this

[00B Y F Ul 'eﬁﬁkn{)feogﬁﬁﬂ% Eg&aﬁ&{ i G6S1RRL mblé %fﬁgeeam)cohaﬁesaed by the
recovery contal ner for recoverlng oil Tnto

comibre@er (2N {s AlfRed ?(_ﬁ‘eolf &5 B Separafrat ﬁidnl%‘inc(vég)ﬁ'éxﬁ 1tself in the oil
connected via an inflow pipe (42) and 25 an outflow

sa?ﬁ%ﬁrgﬁﬁjs Icggdeglfsésefnr the @ueidor Beaexthapen R4 ShWe@Nthkdifth the outdoor
expansion valve (25), expands in each indoor expansion valve (32), evaporates in each
indoor heat exchanger (33) and returns to the compressor (21). The refrigerant repeats this
circulation.

[0032] The refrigerant circuit (10) has a recovery container (40) for recovering oil into
the outdoor unit (20). The recovery container (40) is connected via an inflow pipe (42) and
an outflow pipe (43) to a refrigerant pipe running between the suction side of the

compressor (21) and the four-way selector valve (23). The inflow pipe (42) and the

outflow pipe (43) are provided with an inflow valve (46) and an outflow valve (47),
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conpressor (21) and the four-way sel ector valve (23).

The inflow pipe (42) and the outflow pipe (43) are

provided with an inflow valve9(46) and an outfl ow

valve (47), 9 respectively, which are on-off val ves.

[0033] As shown in Figure 2, the recovery container

(40) has a cl osed donme-shaped casing (41). The inflow
respgetivéld2\which acoometfivatveso t he casing (41) at the side
surface, while the outflow pipe (43) is connected to
[G0R3] t o%s sowrhén Figiend, (Reliecosery Q0B®INeTHA0) héd 8wlgred alome-shaped
(42) has a straight part (42a) which extends
cdsing (AdhtThelipflow prees@2) iseopngited tethgicasingddl) abthe side surface, while
casing (41). Further, a downwardly bent part (42b) is
the @utftaw pips (4 Bris connecied te the toppbthegasing{4he st r ai ght

art gl'hga) and the | ower end of the bent part 51

éf’fl/e snﬂﬁwmq @2) beara stightiariddia) whighextande onzontally to pass
outflow pi pe l(: has a straight part (43al) whi ch )
theeyabrile siervalbal 1y cagng 400 Fuetigh dpWevaisihe bemidhart (4gb) is formed

the casin and the 10 | ower strai g

topmmmsca?nes@we@da%f e SRIEDE Dok §EEm godbs ?O‘Y?{eeqdn‘?‘fstlhe bent part
(ﬁggé%ﬁtjgﬁahg% Jernd @e)‘%ﬁ%&asﬁhﬁel@fﬁ o et 245) a2 straight part
(433 ﬁ%ghgqgfn‘fsﬂ%‘t“ﬁbggg%@% ed dl Sh S aﬁq C?S}l_% (41) and the
oY% cad 415 sght Pt (6D %?%%ag‘fs (3341%1 t@sz%‘w ey &’fsml"‘ end of the
o Ao g 735 44 AT o p L8y B Bt e of e

n?] S osefl t)o face the lower end of the outflow pi pe
’a’f 1‘? ‘a predeterm ned space |eft therebetvveen in

[O%g gfal%newgfﬁ%f HIIS]? gﬁirﬁeg ﬁ%gfg% 4%8 id u@a&eﬁ % %‘éﬁ&é@g antainer (40). The
b&fﬂé g&"f’)hls (c?&pgyéc{ J)PXVﬂQf e(gﬂz({)%?% ‘plzltggﬁgé agﬁ q‘:llﬁx?% ﬁjg%%‘ ﬁ%&extemdlng

rovid

d(%%\?gﬁipﬁe @S%easgéc%g%éeﬁf A 8? ngé BSrisdnid Blagk (;EIQE} % BE outwardly. The

orns part

b%fﬁé"(%%% afd oseﬁitggﬁe%ﬂgﬁgﬁ{l%% cid@ﬁov?l gé:t@?) Vtgf‘a Vlg%detenmned

npre sor our-way Se

;ﬁagg’)le tﬁtw@@éﬁn BCLEr E(?Rfel@gntj o @%%fré)céd tid ?hé ?écb?_ﬁl‘gpéo%ainer (40)

e joint for t out pi pe

CHUPBSBER floyF BACUB i BTDD, 2L10 9)

[00U5] | aie VatrisBratif it d0f BProNARBwitN 8byBass HRe (49) which is a pipe for
bypassing the recovery container (40). The bypass pipe (49) forms part of the refrigerant
pipe running between the suction side of the compressor (21) and the four-way selector
valve (23) and is connected to the joint for the inflow pipe (42) and the joint for the
outflow pipe (43). The bypass pipe (49) is provided with a bypass valve (48) which is an
on-off valve. The inflow valve (46), the outflow valve (47) and the bypass valve (48)
constitute a selector (45).

[0037] In cooling mode operation for pipe cleaning, the refrigerant circuit (10) is

configured to shift the selector (45), i.e., open the inflow valve (46) and the outflow valve
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25 constitute a selector (45). [0037] In cooling node
operation for pipe cleaning, the refrigerant circuit
(10) is configured to shift tthe selector (45), i.e.,
open the inflow valve (46) and the outflow val ve 10
(47) while closing the bypass val ve (48), thereby
allowing refrigerant to circulate by flow ng through
(47hevhilef tlowingi the Wypass, valhe (48) dhaelyy eowiighmfrigeront tndirculate by
the outflow pipe (43) to. In other words, the
flpwingithrougm thednflowipipg (H3), therecovery gomtaimer (403 and theomttflew pipe (43)
recovery operation for recovering oil _ into the
tor du oathery weulst dhe eefrigaant cirewit (hO) & counfiguged to carry out a recovery
circulation 5 in which refrigerant flows through the .
opesondpy resoyeriig i} inta the requyery conteiperr{dPhidiroughaefigemnt circulation
cafter the pipe cleanin the refrigerant circuit (10) ,
injwehighy refiigerpricflqves @m&h%m@cg\éqrﬁ sewtainer6if)). Thenein a porgiab operation
the inflow val ve (46) and the qutflow valve (47) while
afigs dhg Rpetolranigy thesrefigeyant cueny (1Qns cenfjeupd sushig the selector (45),
. refrigera to circul ate by hypassing_the, recover
i P e 0 yalys, &féifawém@ﬂ ¥ otae @RLw pABENIRE ﬁ@ bypass valve
The o

A SRRl G55t o BB
10558 yiet B Hepes ot B of ner end Lo the quet i on

PR, o SRR e B S SR . T o
PibE RY i EemEeltd i Pk o1 e PUCPBIEET (Z2)3h ibraspipda the otber end
o lBEh At TR BB e B G o habl i Rk dgsBPRF AR Slitow pive
4pE Qo8 Ol bl A8} o 87, FRFRTPERRAL M, ponfigured so tha
rc%i.cg??#%)h c(élrl\Q% B@-ﬁ%&lr QHgggnp 4 %ra‘i‘.‘é)d’gn{cﬂle e ﬁl@eh&ol-gg%parator (22)

cluaes "a conpressor contro

n bR RS SRl S SRS or )

005) PSSR eSS0 o by oot

(2P BRelREBEER) GRAREs Y cci]n%r@&o'k @%ﬁt}cﬁlse 56?19650?,‘3; ﬁ@@@ Rontrol section

recovery operation so t an abr upt rop of t

(60 PRhBhrdERPEsAt7gse in the lower side of the
refrigerant circurt (10) is prevented. In other words,

[0b4® CTHRTRefREssof RBAKA s&&6h | @) (9 Lonfigusqnb &Hgﬁﬁptiﬂcrease the

prevent an abrupt tenperature drop of Fefrigeraht in
operating capacity of the compressor (21) up to a predetermined capacity in an initial stage

of each recovery operation so that an abrupt drop of the refrigerant temperature in the
lower side of the refrigerant circuit (10) is prevented. In other words, the compressor
control section (50) is configured to prevent an abrupt temperature drop of refrigerant in
the suction side of the compressor (21) from occurring owing to an abrupt suction of the
compressor (21) just after activated, i.e., prevent a so-called overshoot of the refrigerant
temperature. Specifically, when the compressor (21) is activated, its operating frequency is

increased at a lower rate of acceleration than normal and then held at a
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t he suction side of the conpressor (21) from occurring
ow ng to an abrupt suction of the 25 conpressor (21)
just after activated, i.e., ptevent a so-called
overshoot of the refrigerant tenperature.
Specifically, when the conpressor (21) is activated,
its operating frequency is increased at a |lower rate
prefletanniobd censtant frequgncydonthle nenmiak opsratios aftean paedetermined time has
predeterm ned constant frequency for the norma
pasped fiemdhe agtivatiom predeternined tinme has passed from
t he activation. [0041] The val ve control section (60)
[0041E oAt gighvedcomirok saspian 60); i @peﬁg@ed ke Sepwise dpcregse the opening of
each i ndoor expanS|on val ve (32& to a predeterm ned
eashdndang expansiani vadve @21 ue tase pradetsamingd memea@écqrﬂmg i@ the stepwise
operating capacity of the conpressor }g
micfﬁa%q in the 3@@%% &apacity celother WW@W |(8 m FP"oPH'Féi‘l stage of each
wor ds, the val ve contr.ol  section
reSoYRY eperapﬂ%%ﬁmrnﬁoréﬁ, B vAlve r‘PHB‘S?l %ﬁ edo fo control

th%ﬁcé)ee%%f; egagg Qn%og{;egg%t?sgnﬁqug%},vg E%{)ef réq%etﬂ'ggné@esa%guen? o ){*efngerant
sicked b2l ommrsor ) g hrli’oﬁgl)etsuﬁg S BESERaN i HoW hfough the low
piESiieg e 3 et pGR0hear ESCLSnSLL V(esé? "before

W?’Q@LVZ%V‘?IE ﬁaﬁéﬁfssﬁ%ihﬁ’%??ﬁﬁ%?%ﬁ{ﬁ%u’é’?{fh?e Biprgen (33 for each
in 8% r fa ﬂ{l 3?%%{%? a¢ rglrl Vo a n151h§so (21) for each recovery
oRGE gmi IRE e gsa,rvgnt P b2 vine of o

eac 00r~ heat EXC concurr

Wss‘&f (ﬂ;?c%{ oﬂ‘ﬁer %ds’@hg %rl X&liﬂ‘ﬁ nse&fm{rf Fﬁ)) q? %Bﬁﬁg\%?% Sto drive the

recovery oper her

inge&hfan @ﬁQP?ﬁnf @E{Eh(lﬁ&&%r heit %%haﬁgﬁi {)3@; %Uﬁ#ﬂreﬁlylwﬁﬁﬁ for prior to the

urin ow of rigerant

adiafisie BP Ml 9&11{)&%9 2 i})ef’:ht ca‘%:ﬁgljgng&% E&%h?ﬁ nlﬁeﬁﬂh other Words each

recovery operation. Afirst e present

de’xePah' e@a)gié hmbsoxﬂﬁasﬁgbb%ti 136l @Wing fHACHRL of RBIRLAR "through the

Behavi or 2 , a nmethod for changl ng the indoor and

cgggﬂgg%%g\jgpr& Ke%@excfﬁgﬁg f(.)!3) iRadt feddverdgschtidied and

y operation of the air conditioning system
(1) Wi fitst BRbbMgRNt SFHE prEH-invention will be described below.

[0043] - Operation Behavior -

Next, a method for changing the indoor and outdoor units (20, 30) will be first
described and the recovery operation of the air conditioning system (1) will be then
described.

[0044] <Method for changing indoor and outdoor units>

A description will be made of a method for changing, in renewal of the existing air

conditioning system (1) using CFC-based refrigerant or HCFC-based refrigerant, the

existing outdoor unit (20) and indoor units (30) to new outdoor unit (20) and indoor units

(30) for HFC-based refrigerant while using the existing liquid pipe (A) and gas pipe (B) as
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[0044] <Method for changi ng i ndoor and outdoor units>

A description will be nmade of a nethod for changing,

in renewal of the existing air2 25 conditioning system

(1) using CFC-based refrigerant or HCFC- based

refrigerant, the existing outdoor unit (20) and

i ndoor units (30) to new outdoor unit (20) and i ndoor

thepiates (30) for HFC based refri gerant while using the

existing liquid pipe (A) and gas pipe (B) as 12 they

[0945]  [Finey Spreviions tCF(pbasedoors HORC-bassd dredigarar Gsbiwsexpred from the

refrigerant is recovered fromthe existing air

exigiing aif emiditipréngssysteny (). Thme the existing tiquid pige (Ah@nwgas pipe (B) are

pipe (A and gas pipe (B) are left as they are an

lefirps thsor areiangd thruexisting enitieorundy)(28hend lﬁd@@rumﬁu(ﬁg) qrsmymoved at the

are renoved at the 5 pipe joints (31, 34

pipp igiet (L) gk a§ Baned Sypearipe mr% emé| smsva(lw (29,737)ffrq5mrfhe liquid

t he Ilqwd pi pe éﬁhgand gas pip B).. Thereafter, ne

Pipe (A gnd L&aﬁtpneezol}) rqaﬁ%d}evvuﬂmfigor( wif (2eand; mgpay P@és (30) are
connected via the pipe | 34). an

ingalvend Smepry eI (418 ntep NS (26) 23 the existing

i ploefido aed ereaipe (B, theceiDiorng B ede e S| o

e SHex éa?é%'ﬁfedpvﬁ“‘gt Oy S (@0} FoprevionsTy {5V JHFC-based

feiii‘%%%ﬁ%stvagﬁ asi Brrs alsdSts wﬁtv @b‘%eﬁiﬂ%& tiph 48 e gas pipe
()R e S Bl et 128 bAlE, LD, e 250 Wiy (37) closed to

retg{@eybrg?sftédd g%ﬁ f%/q%lé\{nesrlcéef &ﬁ)e grgﬁ-nzgﬁsa% %}rgﬂ? kﬂ@l%;)ac!a?t fo{' %he) outdoor unit

B0t Sk ek oL P BGRRE SGL YaE O peddppned and the
roBg PRS0 o) SE QUi chalF B A, PE MGEHEARL ST v

era egvious re er an he air

[Oféiﬁzﬁi %Eb%g{’i? >( 1) particularly in the existing

gas pipe (B) and recovering it

i NLONAE ﬂ@s%}‘lﬁﬁgn GANte RGlie of %g%cov-@y %REEEQPI &5/ femovmg residual

operatldn I'sS ah operation carri out € Coo

ity M 8y S 8 S SO Bt
the RRisBRL Iiduld RFS (Aadd B4 fipd {B) and recovering it into the recovery container

(40). This recovery operation is an operation carried out in the cooling mode of the air
conditioning system (1) (when the four-way selector valve (23) is in a position shown in
the solid lines in Figure 1).

[0048] First, when the compressor (21) of the refrigerant circuit (10) is deactivated, the
inflow valve (46) and outflow valve (47) are opened and the bypass valve (48} is closed.
Further, the outdoor expansion valve (25) is set to a full opening. In this state, the indoor
fan (33a) of each indoor heat exchanger (33) is driven by a command from the fan control
section (70).

[0049] When the compressor (21) is driven under the above condition of the refrigerant



10

15

20

25

[0048] First, when the conpressor (21) of the

refrigerant circuit (10) is deactivated, the inflow

val ve (46) and outfl ow val ve (#7) are opened and the

bypass valve (48) is closed. Further, the outdoor

expansion valve (25) is set to a full opening. In this

state, the indoor 25 fan (33a) of each indoor heat
ciecuith(A0y gas {3BYerant amipressedy theormmaesdof {2d )rist diechiapged together with

control section (70). [0049] When the conpressor (21)
refdgestatione nil ufivd HIF Cvaseadomidgarantdand dlowsf intchéhe eflr separatont (22). The

13 circuit (10), gas refrigerant conpressed by the
refgapategsait for HHC-basedirsfrigaraptis sepayatetdn thei eihseparator (22) and the gas

refrigeration oil for HFC based refrigerant and fl ows
reffingesanthenlyi flovse threwgho the four-wayh seleqtert vplyer(@8) énfoothp outdoor heat

for HFC-based refrigerant is separated in the oil _
cxshpagen (3. buthy ouidor brst grehang {24 Bicea%s THHEGTaR! exgbanges heat with

t hrough the four-way sel ector valve (23) into_ the
owsideaistakeadn by theudengdan (243) to qondensategntodipnd fuam:

exchanger (24), the gas refrigerant ESG%ES heat

[P0h 13erendaisid HawdRerRntioyHroughdbe oulaar pxpasgion yalve (25),
the e o AP ) 26 0 B PR oo O E3cgdpgi expansion
Va\é?%é’ez@/g\?z @a‘h’&e Efggﬁéﬁr? ¢ ‘e’%ﬁﬁui Zoh a”dkb{j‘;ﬁse{xgﬂéﬂg%s heat with
rogh B (R e o henb R grE M\t TeRb S Giop) fiaporate into
SI0H] THF EPase e oG e By < Bporaid Jogs ioBg teSeipe (B). the
s SEB e B73RR It B St tife (35, 8p BlsEedwhy container

(#'ﬁl ve (23) into the recovery container (40). [0051]
e above refrigerant circulation allows carry-away of

) 48 5 AR o e B S i sepperion
oA S B B 0 B 20 o
PFELBS 0 i Y50y R M 93, 19 s,

ret é%ﬁ{t?ﬁ;es glg},eaegﬁ@i_through the inflow pipe (42) and
i s”di scha

rged to 1nside the casing (41) toward its

P41 et A s by e G o e
inflow pipe (42) and is discharged to inside the casing (41} toward its bottom. Since the
flow rate of refrigerant when discharged is lower than when circulating through the
refrigerant circuit (10), oil is separated from the gas refrigerant and stored in the recovery
container (40). Then, only the gas refrigerant flows through the outflow pipe (43), returns
to the refrigerant circuit (10) and is sucked again into the compressor (21). The refrigerant
circuit {(10) repeats such refrigerant circulation. Thus, oil in the refrigerant pipes can be
recovered in the recovery container (40). For example, even if already stored oil flashes up

to the vicinity of the inlet end of the outflow pipe (43) when the gas refrigerant is

discharged from the inflow pipe (42) toward the bottom of the recovery container (40), the
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refrigerant circuit (10), oil is separated fromthe
gas refrigerant and stored in the recovery container
(40). Then, only the gas refrigerant flows through the
outfl ow pipe (43), returns to the refrigerant circuit
(10) and is sucked again into the conpressor (21). The
refrigerant circuit (10) repeats such refrigerant

baffle ¢dd)aciomn olidtade swithat ithe oihean bé prayentad fram Hlowingautnthrough the
25 recovered in the recovery contai ner (40). For

owtflawpbipe @3pnThis eaaswreadlgatsﬁi{) i dhe ir¢frigerash pipeags reepvierrsl into the
vicinity of the inlet end of the outflow pipe (43)

regpresty comfaigas(402f ri gerant is discharged fromthe
i nfl ow pipe (42) toward the bottom of the recovery

(09831 a.&lgqf therend of the reepvenaeperationd the inflow wlveoldéy a-'@ﬂ gutflow valve
so that the oil can be prevented fromflow ng out

(47 pesugipsadnehile therhypasspyabee (483)s onamied. Ehisy Flteanrmal opfrption can be
in the refrigerant pipes is recovered into

carged wsp th#fetiaseant cuenlates hooih the fefpigernat %W&ltm)t yighout flowing
reg&éery oper ati on, b@ﬁ i nfl ow val ve (46) and outfl ow

eﬁ”?ﬂ?Y“SF@“E? d while the bypass val ve (48)

i Th t he nor eration can be carried
[083910 r&fqlilgf’lsr fVPF@'é?%ﬂ‘PFOEa‘?"EB’F%t es through the

L e A ot S o,
| be made of
HE 3R Pue se'fﬁoﬁﬂs@ﬁ%i@gi & B 'uﬁgé‘mf)on (50, 10
[Otsogg]( | 3#{?7%0 ntro 5%%?1- %}3 As %gté\)a&egg,gl? ég(gxgpr%gs?(i;zﬁ) normally raises its
af %cgie]n %%’ltil %&w\%ﬁ?ﬁm g&tﬁ;%h%gfoﬁ ab%hét%a?ee %‘Fﬁ{rg%rant is abruptly
dn%%ﬁ}%e%aiﬁ%ptpé § é?—@%ésﬁg%mhg ng :fﬂi % ?g%{:@ﬁ Eldg % copcurrently,
e@%rmﬁqg 'th& ?cﬂ& s?lﬂlntsls}/de o]%lﬁ? ﬁ? ltk%e#e?ﬁ] erhft Jnlgﬁn 1?1) is a(bﬂgtly sucked

ressure S ere erant circ

m'toc‘th%k%ld%%é gor ﬂ‘?ﬂc]&g? lﬁﬂﬁxgt §ldGiof Bmeec;%fﬁ s%gﬂ%l S?bf‘&ﬁtly decreases

an abr 1'on onpr essor
ORISR g R MBS M oo v o
f
art fbru eﬁ‘l?léié?}r? dn rtgﬂff t?lé gééﬁr% g&%ﬂﬂaﬁ ovERBodtRlf "tlh@l%"fﬁé@raﬁt&%&nperature)

over nt tenperature).

TRY &veRRebt F thb Crefipderdfl SletPerd GRPEERLMES tH@%ﬁ?éi%ﬁlrE h&¥ residual

tenperature of residual refrigeration oil

re;?ﬂri]%?itawsngoﬁ 'hlﬁecthlo&fhﬁ'eﬁsﬁfer 58T the Ghfrfgeldnt 4Git [(20) to increase the

viscosity of the refrigeration oil (see Figure 3). Therefore, it becomes difficult in this case

to remove refrigeration oil through refrigerant circulation.

[0056] In this relation, the compressor (21) is controlled by a command from the
compressor control section (50) to run so that the refrigerant temperature in the low
pressure side of the refrigerant circuit (10) can reach or exceed a predetermined value, i.e.,
so that the overshoot of the refrigerant temperature can be prevented. Specifically, as
shown in Figure 4A, the compressor (21} stepwise increases its frequency for a

predetermined time period (T2) from its activation, i.e., for an initial stage of each
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20 viscosity of the refrigeration oil (see Figure 3).
Therefore, it beconmes difficult in this case to
renove refrigeration oil through refrigerant
circulation. [0056] In this relation, the conpressor
(21) is controlled by a conmand fromthe conpressor
control section (50) to run so that the refrigerant
recevquy operatien timetpesiofl §¥1), pné $warcontinupushyfrunpwith a constant frequency
refrigerant circuit (10) can reach or exceed a
uilgbeerd of hedesmyeneoperation, This preventioan abuptosart-8p ©b theopompressor
the refrigerant tenperature can be prevented. .
(28pewhichcprevgnts an oxgrshaetiof thegiefigerant temwerabirsr dyseifore, residual
21) stepwise increases its frequency for a,
refigesattary pil v dhe Jove pprssyre gideTof) the refiigerant gireyiy £1Q)gan be prevented
i.e., for an initial stage of each 15 recovery ) .
fromedestaasingiistemperatuse tharehy PEYERUNEHISEasHY iinweers) of the peftigeration
with a constant frequency untjl the end of the . )
oweéa\ﬁewulaplér PEes PasHLle o soul Eemey i, pAT% A%y -Qfhin the pipes
resso . whi ch, prevents an over shoot

tbgcfrugﬁlﬁgﬁ?%r_ tGEeY iéfﬁ- b an THROVEROIRETat A i eriod (T1) is a
R IANER P

LB SRS A o SR EEAS S, om e v
o 14 (RECETERRE N, B P BB BB Bl o e
AL R 1 35 R SBRG  f oo
o B BB 1 B AR e g crn
OB YR 100 0 Pl Ot o,
G 15 e YR W ATLEP D e s,
tHeR MbhiPd llngfﬂmﬁ@&?{ﬂ A th&EERPHSHR '?eé@leéﬁ%ﬂe?gt}oﬂ $ tgat Ehﬁ é‘efrigerant

carried o PW se 1 ncreasing thé opening dur

) . ( o
¢ hfavga%eﬁgt&waeg%r@ o%gggefla?; g_@@kuﬁagme 621 oBeraghi vati on

of the conpres ring a tinme period
[00BE] TR Cothére HRIRC ¥h@ Topbmifig CHMBABS ffdbof 4dpani|dRP VhISe ,ﬁ32) increases

i ncreases, and 15 then coftrolling the opening unti

adcBRIIEE B ahldQnt SCRARIYar® BEKRA 1D (BOcdrhftesdoP €21) and, in each indoor
refrigerant can have a constant degree of superheat

héd$ eétahf& (B9 réTHgRht RREFA hdld at & 9%%nhﬁleﬂt(dg gl;ee \WPk@iferheat. This

t he opening 'of each indoor expansion valve
pilef&te a S fperafeOdrep 08 rdfH gérbft iaTheIIthw Srlesdued ide ©f Bidtrefrigerant circuit

sucked into the conpressor (21) and, in each indoor
(10).
[0059]) As shown in Figure 4C, based on a command from the fan control section (70),
each indoor fan (332a) is driven from before the start of each recovery operation, i.e., from
before the activation of the compressor (21), and continuously driven with a maximum
airflow (MAX) until the end of the recovery operation. In this case, at least while
refrigerant flows through each indoor heat exchanger (33), the indoor fan (33a)

continuously takes room air to the indoor heat exchanger (33) and, therefore, refrigerant
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heat exchanger (33), refrigerant is surely held at a

predet erm ned degree of superheat. This 20 prevents a
tenperature drop of refrigeram@ in the | ow pressure

side of the refrigerant circuit (10). [0059] As shown

in Figure 4C, based on a command fromthe fan control

section (70), each indoor fan (33a) is driven from
supelfy ocxehaiges sheat twithi rearmhair doosvapyratgp eFheréfore, tefrigerant in the low
from before the activation of the conpressor (21),
prassire side iof theusifiygadantaaneuiti(10) cannhexpmeventab fraimr dd¢covesing its pressure
(MAX) until the end of the recovery operation. In this
amsitsmperature dukng ere@ver}eﬁperag@nant fl ows through each

i ndoor heat exchan ? t he i ndoor fan (33a)

[0960L i ﬁmdusre}atmk@%s igure §, @ BOMP#HIFHHO ﬁlafralteﬁ‘lgerant temperature
_exchanger (33) and, therefore, refrlgerant 16 sure

ingthe ﬂ@\ﬁg}@@ssn@amdwasmm@@ﬁﬂm Weﬁﬂgﬁfﬂi\ﬁ&ﬂf@%ﬂ@ mm@r‘zﬁmeeﬂ the case
refrigerant in the I ow, pressure side of th
where & bpdty interval i(F 15 set duning baniryingeidhe indogr F"‘?‘Do@:’a) (the bold line )

decr easi n its press d tenperature durin

al}de@s\pgpg E@r the jipgpor 'fiL Qj!]agl ]|¢1§1 continuopsly drivem, acggs gl}?oggﬁdetermmed
F .
AN N A Y S TG S —

eREAETS ih lg?vﬁeré'?s@éfa”ﬂ%f% a5 tipt B TGP iiegAihEIne 0% goigptly drops:
t h d f the bold |i
FyEre 5t RBOHAR0 I © 354pPaTEa BF A0 ARG ¢l BREAE ol in the

oo Sl PRbro hE LoD bt e b s mae

ot O Bhe (GTITGREANE Saddbe, AR (98] TEBPRIRSIY B8 across e
b EME RO i S Jfgqow;a l{a EGUES fnerf acma{te&gﬁ@f is! 3 curing the

1
annu re Iom#pressure Sl
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[0061] - Effects of Embodiment -

As described so far, since in this embodiment the compressor control section (50)
is provided to stepwise increase the frequency of the compressor (21} during an initial
stage of each recovery operation, an abrupt drop in the refrigerant temperature, i.c., a
so-called overshoot of the refrigerant temperature, in the low pressure side of the

refrigerant circuit (10) can be prevented. This prevents a temperature drop of residual

refrigeration oil in the low pressure side of the refrigerant circuit (10) and, therefore,
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refrigerant circuit (10). Further, it can be seen that
the prevention of a decrease in refrigerant
tenperature allows easy renovit of oil in the pipes
through refrigerant 20 circulation. [0061] -Effects
of Enbodi nent As described so far, since in this
enbodi nent the conpressor control section (50) is
prevos detcostysinersasesy thenmfagaratiarheil. fAseayreswlt, the fefrigeration oil can be
conpressor (21) during an initial stage of each. .
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tenperature, i.e., a 25 so-called overshoot of the
clegting perfermaneenperature, in the | ow pressure side of
the refrigerant circuit (10) can be prevented. This
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ddcReaSfeh i ndoor heat exchanger (33) surely exchanges
eat th roomair to evaporate. Thus, the refrigerant
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refrigerant circuit vented from
ufRe HRASINRGI of the fan control section (70), refrigerant in each indoor heat exchanger

(33) can be surely evaporated.
[0065] <<OQOther embodiments>>

In the present invention, the above embodiment may have the following
configurations.
[0066] The above embodiment is configured to circulate refrigerant through the
refrigerant circuit (10) so that it can flow through all (three) indoor heat exchangers (33).
For example, refrigerant may be circulated through the refrigerant circuit (10) so that it can
flow through only one arbitrarily selected from the three indoor heat exchangers (33) and

then sequentially flow through the remaining two indoor heat exchangers (33) in this
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[0064] Furthernore, since each indoor fan (33a) is
driven with a maxi mum airflow under the control of
the fan control section (70),1%8efrigerant in each
i ndoor heat exchanger (33) can be surely evaporated.
20 [0065] <<O her enbodi ments>> In the present
i nvention, the above enbodi nent may have the follow ng
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al | three) i ndoor heat exchangers (33). 25 For
arp; gcleqted eiigger ant may be circul ated through the
refrigerant circuit ng) so that it can flow throug
[0967) %wéthm Bheabare pbedimest describesthe paserodusiagithige ardoor units (30).
heat exchangers (33) and then sequentially_ flow
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in this 18 manner. Specificall his refrigerant
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sel ected one. [0067] Further, the above enbodi nent
descri bes the case of using three indoor units (30).
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description, the present invention is useful as a
refrigeration system capabl e of cleaning the
refrigerant pipes. 19 Cdains 1. Arefrigeration
systemincluding: a refrigerant circuit (10) in which
a conpressor (21), a heat source side heat exchanger
(24), an expansion nmechanism (32) and a heat use side
heat exchanger (33) are connected via refrigerant

pi pes to operate on a vapor conpression



refrigeration cycle; and an oil recovery contai ner

(40) connected to the suction side of the conpressor

(21), the refrigeration systemcarrying out a recovery

operation for circulating refigigerant through the

refrigerant circuit (10) via the recovery contai ner

(40) to recover oil into the recovery container (40),

and after the recovery oper Qlaimis carrying out a

normal operation while storing the oil in the

recovery contai ner (40) mherein the refrigeration
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a fan control section (70) for continuously driving a heat use side fan (33a) for the

heat use side heat exchanger (33) in the recovery operation at least during driving of the

compressor (21).

2. The refrigeration system of claim 1, wherein

the expansion mechanism (32) comprises an expansion valve (32), and

the refrigeration system further comprises a valve control section (60) for stepwise
increasing the opening of the expansion valve (32) up to a predetermined opening
according to stepwise increase in the operating capacity of the compressor (21) in the

initial stage of the recovery operation.

3. The refrigeration system of claim 1 or 2, wherein the fan control section (70) drives the

heat use side fan (33a) with a maximum airflow.



