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1 Descri ption REFRI GERATI ON SYSTEM 5 Technical Field
[0001] This invention relates to refrigeration systens
and particularly relates to nmeasures for inproving
their pipe cleaning perforndnce. Background Art 10

[ 0002] CFC (Chl orofl uorocarbon) -based refrigerants or
HCFC (FydrochlorofluoroBarbon -based refrigerants
have conventional |y beenVG¥EWP refrigeration
systens with a refrigerant circuit through which
refrigerant circulates to operate on a vapor
conpression refri s air

condi ti oni ng systgﬁ@ﬁb#ﬂ@Rﬁ%ékﬁ%§isj%gﬁd HCFC- based
refrigerants, however, cause environnental problens,
such as 15 ozone Iayer depletion. It is therefore

o renew such existing refrigeration systens
Tec€ %{]ﬁiﬁ‘)iis refri geratl on systems using HFC

- tooduly o PSRN delen RERPFisbRkih ISR aR ey, peles 10

e R B S g0 o o ¢ an

bui | di ngs. Therefore, in such cases, it is difficult
to 20 change refrigerant pipes in renewing a
efgtion system In these cases, to reduce the
Bad‘gs({“n%lé\ ion work period and cost, a new refrigeration

[000‘72%1“@?&' S ' &Johﬁ&[og%rggxf)' N9 LfiRed X1 Lt gﬁraﬁﬁf ri g&r ant yere

prpes as th are For el gn mat er i such

(Hy%%%ase aQéd gl%ﬁe%egﬁft@t hRR RSBl rl‘J:en used for

ase rigerant contalnin

refngpllaﬂﬁh eﬁﬁnﬁitﬂ d fbﬂlE@raﬁXbﬁédlﬂ throdgh Wafidh BEFigdthnt circulates to

pes pht enic mneral oil is mainly used as
opefafl ME R VapitlontpiédsionGeftigeRliofli dycle! Suchh eqURERAINE systems. The
mneral oil is left and deteriorated in the

CF(C-Bidell 988 MUFQbRRA reftiperafitsPRdiieever) catist en@fomnéhtsltf#66lems, such as
el enents in the pipes may be corroded by chlorine ions

" ozof¥ 12§61 pI&UAL B B @Kkrefotednddsired 46 ketewosiith astistih g eéféieratibn 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] Foreign 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 systemi.s
installed and undergoes a trial run, it is necessary
to clean the existing refrizgerant pi pes to renove
residual foreign materials < such as refrigeration oil.
5 [0006] A refrigeration systemincluding a

i refrigerant, ciycuit capable of a cleaning operation
mthﬁf@ﬁtef!Wéteé%?rlah%ﬁ{r efrigerant pipes is disclosed, for

ool ostoadl 455" e PR 0 « o
refrige t Ci it f ' )
i gt e SR8 L AR LR i

si de heat, exchanger to an indoor unit having a heat
5110119%&"@8??@“%8’?' 10 exchanger via existing connecting

000 25 R B SRSEEDED, Bl L 0 ! S

iy L -
Une)\ggtfirﬁ {:nge%?ﬁﬁl%hrgagt{,?élr ! %ﬂb%-ﬁ@?&r dr g@xta'tl?fl? nséth%Fne Mcludes a

: essdr to operate I n-coo node

i G R P i 5 5L GRS  Fmpresor
o ST 5 oL 5, o 5 e
exch%.@#flelg Pvgg '&{s}ﬂgg Q(g}ﬁ'lecﬁt}éo g@b% ﬁg’iﬁ LorPtheSRAct 6! sidk bftthe compressor is

era} syste _ ove-descri bed Pat ent
Wb eyt $ FITREYarSting/ ford gh BfteRIEURE a9 Feffigerati
pmvg%?cu a{”é ?cgpr gér mentﬁrou%h thgé re%]?i gerant ci rcu‘?tg.emtmn
oil 40%?9&}1 &thagdngo%bﬁ el S€ (increase) in the

requeﬁcy of the conpressor after the activation. This

[OOIﬁZy SHSERALY Sith AFEURASE réffi@efafiiRBE 3éfeiperatibn system activates the
refrigerant in the | ow pressure side of the <circuit,

comFFe%#ﬂrttberbei'ﬁe $h vl ede OF BE&liROModE sb higatrthé ekigingoonnecting
enperature. The overshoot of the refrigerant
pipes %@&Eﬁkﬁﬁﬁ H81zE 8RB Eisculdting! tRrough alid werigetant eirtaititd collect foreign
refrigeration oil in the gas pipe to increase the
matdiia36 Q8EH ¥ fehifertion oihimb thieadiascoverydeduipmeritt to renove
the refrigeration 25 oil through refrigerant

 [00GH] " CLpadtil@s o Soleelises a probl em that the effect of

cleaning the pipes is reduced. [0009] The present

| nYBitWE'iegﬁfdrlg’tgeltibﬁ@ystamdd‘ the abbeewlessfibe Batent Bgoument 1, however,
sitngl(;rl drtl"iving 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 prevent the viscosity of the
refrigeration oil fromincr&asing and thereby inprove
the effect of cleaning the pipes. 5 Disclosure of the

| nvention [[0010] A first aspect of the ipvention is .
thercfitp oty Shiettds 1 PIEYGRY B ABRPH FtR GrORIn I foyi-pipssuré pipe of the

refrigerant circuit (10) in Lch a conpressaqr (21 a
refrigesant GEWitclo Breyenthg V1 ewé"éhe { F’arﬁgﬂ °é§ g'é’ﬁﬁ gteasing and

mechani sg%égég agdl a.heat use side heat exchanger (33)
therehy AMPERYE e ce?’BFgﬁlf}&'%‘?‘?t pi pes to operate on a

vapor conpression refrigeration cycle; and an oil

recovery 10 container (40) connected to the suction

. side of . the caoppressor (21), the refrigeration system
D'“B’&PFS/?'E@" gye covery operation for circul ating

oot 955 Bbss DTN 5 SRR idn bl o o
e e SR
o ks PhSBR AR CALSAE 0! 15 REEDES OgEres oL v
rof Bl bt B AL vERS LRBRAELN rARBEARNPENCIE shltah diftecovery

enper at pressure side o

- contaiplgrdif@r é&ﬁ%@@& t ité@ lélf%técfnl?ﬂeiF :clffgtgl?gct% Nres3YC E2S thie refrigeration

rmned val ue. Ion systemstill

systdzh! rc%x}?ﬁfgga);ﬁpg 'iéc&?lﬁr\ﬁorﬁgi“agioﬁ%f EiRdulsRgreRibetah thrb@h the rgﬁ‘igerant

con eat use side fan (33a) for

circlif 2102%?4 th@%@co%iexg)ecﬁ?éﬁcr@i%ﬁ%‘évef 3ilintothé FRov&§ Qéatainer (40).
operation at |east during driving of the conpressor
Joerafi QdrkfuttRert DR EY £ canpRSdor @bntdlSebtiotL(B0) B6r. stepwise
The\(/r\_ﬁf(]e-lke{aﬁlgn[ggnpr essor ( Zf))al is driven, refrigerant
incrgdsfn@‘tg@bg&aﬁﬁﬁ eatabity bethe RbRipBREE R 1 Cy L predét@Pmined capacity in
provi de a vapor conpression refrigeration cycle.
an ifiHaP48Be Fehé edcovEtsT dpetationr uihat thenrefiiferarit nemperature in the low
refrigerant pipes is carried away and recovered to
presbh@Wide'dfQhé befrig@amviomit (OON ehdhes of éeedd dpredbiermined value. The
cleaning the refrigerant pipes. 25 [0012] In this
refrigefBon tsySte@OSIl €asimr domtbyises acfantcontroleskckiyn t(f@) for continuously
conpressor control section (50) to stepw se increase
drivirigsa hef st kidg fan(33a) for thé hexyweasidy hegt exchanger (33) in the recovery
predeterm ned capacity during an initial stage of the
opefation ueleyst dprng tiiving o6 theltamptrésson(@1).i ger ant tenperature
in the 4
[0011] In the above aspect of the invention, when the compressor (21) 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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| ow pressure side of the refrigerant circuit (10)
reaches or exceeds a predeterm ned value. This
prevents an abrupt start-up of the conpressor (21)
and, therefore, prevents andabrupt tenperature drop
of refrigerant in the suction side of the conpressor
(21) caused owng to an abrupt suction of the )
low presywreeside of (tr1efrigerant cirguit §lMraches oy excsadhvt Prrdetermined value.
refrigerant 5 tenperature. The prevent|

. n of a
This ipedventyemmeahruptesirt iR o the enmaRressor (24} aady Beredus: prswntf ﬁn abrupt

the |ow pressure side of the refrjgerant C|rc
temperature deep efsfigerantdn thamiction sids oftke SORPIETPT 6 \Pém Ywing to

the oil from.increasing jts viscosit res
an abiupt |sncttqme0$>ﬂpe§0reaﬁsa9é @Rksiijey 2 é%ﬁﬁ@d%?xgv’oﬁ o &i}a efrigerant
refrlgerant C|rcuIB$ . I'n other words

15 pregents residual oil in th
tempgERRME- HBe Preygation PLAP ICHPSIAtYE GPP pgyents rest o1l 1n the
refrigerant te raturelslﬁgt aj a tenperature at
yie 8l

low presse 9ife ofitas re pigeuit(l ectepsiy fﬁ%@f?ﬁl{eoﬂﬂéhmby
e ol s 3PSt 4ot 8 6 S e
cam%7g::)l\8@hd.hlét o C%lgo nEI OUS| glré‘lcu gté(taflt | t]:%?ﬁ%xﬁ Hfll;)l %ﬁ)é)é’? é'mntmned
predeipmigd nalye o £ glgg&‘gﬂ%t R ket 5 %ér? te 4 fhich ol has
a visgagyy Bt atipu it e %’#&9?@%%?& ipé'r e s aroler

R T T

conf A RSB P2 . e i
i B P o R B I POy e hos

exchaﬁg?rﬁé3f Feaaﬂzlg\égﬂﬁﬁ&[ﬁs ttgl&necﬁ Wﬁéa@ Dsd Gad Redk %ﬂ&}faﬁéér (33) all

aspect onprl ses an expansion val ve

thro&%glha 1%‘&5&4?? Ffa@@nr?ﬁérb 8L ALFrRranY ShiRl) ExbhhARS heat with air to

rises contr sectl on (60) for stepw se

evaéoQ&E SR iie af &% sgdéegigaf‘gx&xh SR IDUMARAIRA the/RbdFery 3pdratith. As a

predet ermi openi ng accordlng to stepw se

res %ﬂaig I‘hﬁl fh'&elo@pﬁfe%dr@ dide GGTARE irbfiigefant BRcEO (IU)aR8 e further
e initial stage of the recovery operation.

predefiféd Hort Hectr%lr%q%\/tﬁm agé. of the invention, the

openi ng of the expansion valve (32) is 25 stepvvi se

[0014] CrRAs 86boRY Aspact \valthe ikenfidry |the egpaneion (hiéthasiemo3a) g the first
to the increase in the amount of refrigerant sucked

aspechl @nipiRes AUPEGRaSIOn (VilYe (32Y. SFwether)r the tefidgeration system further
refrigerant evaporates in the heat use side heat

confpXeERN@Re cdntd) sectibh ¢60)Sor sépwipes imesmbing thet apepimgalf dheeexpansion

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.

[0015] 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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5 drop of refrigerant in the | ow pressure 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 dribes the heat use side fan
(33a) with a maximumairflow. [0017] In the above
aspect of the invention,, refrigerant can he rel
dropefsptriesrastiin the oy pressyrg side of thede eﬁ”é’éf’“%‘%f:@i’ger d
(33). This, ensure hat refritﬂ

[0016] e skt ¢ dhizd ggpest ol ¢ ‘?‘@F‘P?‘be gr nchpg‘gﬁt ?e%filglgsl{m)s in the first or
secapfpBtek i yes.BF ek 554 90 1D (ADOPIER MR ol |
I pvent si nce t

oot 2ot 5 SRS 5 B RS B n

eaSER St ST, Tl B B ARR R By Mo sie o
[

e SRR TR B BEat g
0l BB L i) oD, R exeeed e

o EASBEAR, SRS 4] D S Sy o coco
o o D SRR TSRO0, Py of
conbihoE 0D U5 5 DL SRS fif BRSO recove
b NPl Sgmos gl i i) Shabfecil ol eigem

Cim([:lﬁg%é 0ShaBkcHCor Giké b YPedelitnfiddi VARIEO VRS prventRiaR®vershoot of the

ing performance. [ 0019] Further, since the fan

! ' jddethhich 16 RRkden Abripti st@t-up of
reﬁ‘tfg(r%g&ﬁ géén eat eggetﬁg?%vgpf&asg&?\?%aj at Ileast ede riftl sit-up o

th %ﬁﬂé WorC 21 NThi 9 "REREMOfefiligekation ofl- in e lov@Presdlie! gide of the
ere geragtt)ci rcul at es thro%eéh the refri gera&r??eci rcuit

refrigh®int Vdifulth€10)eadn Ue pidvéRedetbm A¥&H rits( SeMperithifes thereby
enabl es refrigerant to exchange heat with air to

. pref3h@RAS VRESsityInérbe e e refiiRraiofdoill 8ata result) tiegefrigeifipn oil can be

all through the recovery operation. As a result,
casilténi@eiant chfiedtdwayl thivuph esffigerantséickalatfon] Which improves the pipe

refrigerant circuit (10) can be surely prevented from
cledifity gaformance?5 its tenperature. [0020] Further, since,

according to the second aspect of the invention, the
[00V9] Vv Eurtherf siate the fan control section (70) is provided to continuously drive the
heat use side fan (33a) at least during driving of the compressor (21), i.c., 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 expansion valve (32)
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section (60) is provided to stepw se increase t he
openi ng of the expansion valve (32) 6 according to the
increase in the operating capacity (frequency) of the

conpressor (21), i.e., accBrding to the increase in

the anmount of refrigerant sucked into the conpressor

(21), this ensures that refri ant eva ates i n Qe
according ta the ingrerse i the %@Eﬁﬁ@ﬁ@é?a%tgéﬁeq‘ﬁﬁ'&}’)e § compressor (21), i.e.,

f t the | id .
according ke JhRreRse it the arpats) oA BEARSUEK) plou e fompressor (21), this
ensusgs el FAHEGAE FPOEISD DR oGt SEpUEE 1B PHUAPER AP} JFperefore
remtggrgmthg\%gmlprqlsg&e% qt(otgg’ g% gl gﬁvgﬁtowpﬁ Spa Bg éﬁeg}]prevented

this ensures that refri gerant evaporates in the
ﬁonh@egfeagglglgi,tggpﬂ‘g@{e exchanger (33). 10 Bri ef

o g ESFGE REhok el B e
gy S e B BBl 56 MRS on 1,
C

sche i

. d
this BEsopa et ot vepp gty TRt e PR Bn g £ 10

showi ng the rel ation between the tenperature and the
coefficient of viscosity of refrigeration oil. [Fig.

ure 4 agram showi ng time charts for
B"é&?qsﬁﬂg{'@bﬂﬂ)ﬁ‘gm Stions according to the embodinent,

[OO% ﬁ:lé% SQAI} gu.{eBi 1saE e %)eraﬁp Ql%tﬁpﬂfa%ﬁ:ré oP Y airt a?ndltmmng system

expansi on ve and the i ndoor

accogﬁg%t&gﬁg B&l] Ofiglg r[v%h@on 5] Figure 5 is a graph

re atl on etvveen the operating condition

Of }:l:ﬁg% rigdlggﬁreffrﬂs Qrbq SREEH BT Hlw Emﬁ%eat sHhematiEisGucture of a

a grap show ng the rel afion between

e indoor fan and the
chvEéru o em?ér ae&;reﬁlg% tHeQgboafmér!

resi o oil in the pipes after cleaned. 25
Best Fifllre §a§ h)stdph shbivirghBe HIMRIH botwedrOBie dmperature and the
Errbo[é:qggﬁt s@g? t he present invention will be described

coe IRiMWof Vis€itRiof refip&atisiedibr ence to the draw 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) whigch circul ates refrigerant
theret hrough to operate on a vapor conpression
refrigeration cycle. The air conditioning 5 system

[00241) <dingbedimeniofshe {nseption o) | ng and heatl ng of the

room [0025] The refrigerant circuit (10) .is forpmed so
t hats showntigoBigurmil; the pofrigeratiom §ygemaof ﬂ@&tenkhﬁ’é%@t is an air

unit is connected to a plurality, of gthree En tﬂb@
conditibuiog reystem (hdoeluding @ sefrigerant §’é‘F‘W P)awhich £ s refrigerant

units by a liquid pipe (A) and a i pe (B)..bot.h of
therothtayigh 4P @pesate; PR 8GVapeT FRBPressien aeahon ﬁY?le (E‘Eﬁ) aip ggnditioning

the indoor units (30) are rgnewed for HFC based 10
systeraf(1) spdactinely performas conlingand ?tfq&ﬂfahe WMs (30) are

[OOESSQB%& ?qlc’élggranvgélgv@ﬁ(lé&??s? B}Vlf\:‘ﬂtpa é‘rJ|e F& er\%ﬁg@’p ?’ﬁS &QA gerving as a
heatggprgs et 1t BPREREHOrRIBEIL A (s ) T cmEy /gty Pgia mits (30)

ww%%gﬁqggﬁsw Ben il Binkan ana B P RS BoBip e phich ar exising

pipde 0, Goas B 05 S R infot SRS lach 3k R o B based

el ectroni c expansion valve is used as the indoor
refrigerimhsi on val ve (32). An indoor fan (33a) serving as

1007 doghe HEe & Eﬁﬁﬁgse@) ey PAATS el rfffant pipes,

: reséé%%ﬁl%f Br;g{;}g%j fmg‘ ttE%t l]‘@llff %\?E"{/ ?§2Fect g‘;flﬂ%aﬁgﬂte iﬂfé’) R ctively,

R 5 SRS S48 SR 5 s 3056 0n ndor

2 1 . .
P A o i e
o I IE MR QB ER o1 808 S dhgpunadimenin

An E%Qa'glluc%xfﬁrfsﬁ;n dOPisVied Bs @?@ﬁld@@rr gﬁﬂsi@ﬁ valvé | éﬂ’y Aatidoor fan

eni ng/ ct osing nmeans 1 s di sposed at the distal

(339]2&‘1%95% gs Phe& RE sidd ?alpiétdilﬁ)%ediiﬁ 51:‘1'0)(1%9@ tb @aeH Bdodravaf eékchanger
the outdo

or expansion valve so that the outdoor
G3Fnit (20) is connected via the flrst stop val ve (26)
o0 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). Or the other hand, a second
stop valve (27) serving as a flow path 8

openi ng/ cl osi ng neans is disposed at the distal end of
a pipe of the outdoor unit §20) |ocated toward the
four-way selector valve (23) so that the outdoor unit

bl TS B SR i o o
t
i B G e s B EbBEE B D g
s D b BT Ll o
ool 5 LR T e i

e o ) S B b S Sl doig o Ei g o

oo SRS A e
it B o%ts 5 anﬁ'%@i%‘ﬂ’??%ﬁ?%?* Bl (35 pishindtfon 8 E@?B?“S (D),
such i flited 54 pipd FHE ol ‘?"P’S‘%? G b g %’?PMsb%/h:gﬁgﬁol he

o g ghﬁgﬁncg@s&ﬁﬁ&:@ e
modS $HA AN ﬁ{n%(nﬁ&e IE?WEI dh E%ﬁé Btk MayV flletfor(Gdve (23).

changes e broken’lines in

Speér; ﬁ?atllﬁle when H= foal- Wa?%%ﬁggor Qf'ava %Qg Rusb pBBﬁon shown by the

erant Clrcul opera |ng [ heat | ng node in

sohm Hn ?glﬁ't% g%ﬁﬂ{%ebaglg R ALEthrduphithe rdHE SR cirldfiR {10) operating in

exc ang 1] For exampl e, dufing operation

coolir{%%@@é h%u@??&n &rRht dofl@ErRBY inGREBAIASSEkEaPYxdhBfger (24). When the

ressor (21) |s all onwed for oil to be separated and
fourr\? M tdrvavel (2SR Hanked th iR SisttionsBBAHhdyahe brdken lines in Figure 1,
denses in the outdoor heat exchanger (24), passes

refn%@rraﬁﬁ gitcIftes Arbago ithe? PefEiyerans tidtuiv & 0)copetdiing @xparidg mode in
I'n each i ndoor expansion valve (32), evaporates in

" whi@pfelrigdraifl @04poaad inek€ badgarheaBekchadr (BHUrns to the

conpressor (21). The refrigerant repeats this
[003} ' CRdrodxagiple, [RGAZ ]opEfation éh Icoghriganiode; refiigerart kdnphessecaby the
recovery container (40) for recovering oil into the
comesstrO21)i1$ bll¢ReY forThid to creosepasatadomdarersoved4mi itself in the oil
connected via an inflow pipe (42) and 25 an outfl ow

sepa?atpe (424,3oridenses tietiel gadeurthept pehangeni(2y, passesethnoughehe outdoor
suction side of the

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 valve. (46) and an outfl ow
val ve (47), 9 respectively,gvvhi ch are on-off val ves.
[0033] As shown in Figure 2, the recovery container

cl osed. done-shaped casing (41). The infl ow

(4;0%l has. a 3 é‘? : .

msP‘??F‘ﬁf Y(WE)CW::gT%ﬂ ﬁv \:G) ]t¢|o the casi zg (41) at the side
N T T
i LN Ay e
o S R BT P 20,
o, G 0 TP i o
o P 5 2] ek ) s e
to °%‘g‘?‘%‘g ?ﬁ%}%]mgléllénfgflth%%afg% g;tgﬁfgﬁzcﬁr%d%ﬁ 1 \PerSdndd e bent part

Serves as an urther, the inlet

) (42b$ N8l ad BE ouﬁi’éf.te hpw?%fﬁtgéﬁ Rdnd, $he &ftﬂf}ﬁq)if)é"(ﬁfj?ast 2 gtraight part

ecovery contai ner ove the outlet end 0

AR (R0 i s Gu et 1) o
I j I i
o5 3008 S bty 8, Pyt o

raby i RBE béobQelsdetaifér (U0F above #erduillet end of th
0“%%\?)3@(@%#%0%%??? outm?ar%lﬁg. ifier, UPF 0 Cady is COTE

im&{ggﬁg%m,to face the I ower end of the outflow pipe
(43) with a predetermined space |left therebetween in

[00331 deAn fpveptc® MRAIshObdd a4l efiplated iahé Rovey container (40). The
container (40) fromsplashing up and fl owi ng out

baffle(ay #hcdnigbsedi bf h dlit pbBgonta Plate (90D 6GInd Titing platdsgd4lanéxtending
circuit (10) is provided with a bypass pipe (49) which

down®vagilpifien fredpectd@ Edgesssithe hotieontaicpluler (d4apid diltnewtwardly. The
(40). The bypass pipe (49) fornms part of the

bafflee(dd) Batigposed foi faee the dowergndetf wheontflve Epect43d withi adgreddtermined
the conpressor (21) and the four-way selector valve

spade2iaft thadbétsveew ivn endee do tpoevient ojl Gieparated rin tthe réaovényveoptaieer (40)
(42) and the joint for the outflow pipe (43). The

fronb yplashingripand #®¥ing supthonighidbe autflowpipe@3ss val ve (48)
which is an on-off valve. The inflow valve (46), the

. [0036)t f Thewefrgerant CirFyit chO) i previdod with akypess P(iWS()“g) 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 the selector (45), i.e.
open, the inflow val ve (46) #nd the outflow val ve 10
(47) while closing the bypass val ve (48), thereby

allowng refrigerant to circul ate flowi.ng throug

b h
~ (47) twhile plosipw the paypess2yalve (d8); dhereby wlléwmgamfasereafoso SHgulate by

the outflow pipe (43 to. In other, words, e )

flowingfthtoyeh the inflpPripe (42).0he Feco¥ery PBIngE (‘tdoj aE‘i Bﬁp%ﬂ?wé’me 43)
recovery operation for recovering %’,I i(gto t he

to. Ineetheto Wordse riheiraiigerand)circyit o<a§h iy Eppfigged, fp carry out a recovery
circulation 5 in which refrigerant flo t hr oygh t he. .

operatiqnofps Ferov e B0 elm)epovpﬁ% c’mt@h\e%&.% ‘thotﬁg'?%% girculation

i St Bs Sl b oG Sl L) T, L ot pperaion
aftertdgg @%R%@Mg?%%géfﬁ%p@&qm%ﬁ:g} u{sﬁ%ﬁﬁ’gﬁfr%ig?{g Béﬁée‘%@iet%r (45)
e S BESRY heTH HTh ooR PRl T AR BB s vie
(4???13;;&% PESEL T e 2D s ) e o
22 [ nect e one end to the oil separator

flowingt %@ﬁ%ﬂﬁ@ﬁ%@eg 9)'( he other end to the suction

9} 58] SpgSBE 293755t 98 3Ll e f
pine3RHT BP0 Sl PRl S 8o g oo o

o SEAGESATL BRSSP0 By b S, AR B i

(o b Sy URD, FOASTHS eGSR {2 b o

refrig%r%ﬁ?% ng@g;ﬁ%ﬁ%ﬁ&ﬁﬁ sgfyaréte& QRd thdvRE in (R oil _a_é}‘ﬁrator (22)

a conpressor control section

ﬂowfs%n%l?it%@}f SmGROGH S parRG 281 to théSctidfdide of & @aiPrésebr (21).
section 0 I

( . [0040] "The conpressor control section
[005920) In' the FROVESWpRALDS, the STALSEn RERTIO) its kentralRd by a controller
operating capacity of the conpressor (21) up to a
(2). Ahe ABhesNEr 12 ineAides b lc¥mbpfesidt doatrbl Siction Q8IH, a @hlveasfitrol section
recovery operation so that the refrigerant tenperature

(60)iﬁdtafﬁnhms§dtﬁﬁ(m),the refrigerant circuit (10) can
reach or exceed a predeterm ned value. In other words,

[0040]€ TEOTBRPESSIr Edttiol Gecticrc ($0)nis( &dfigusedc anbiegwisedircrease the
prevent an abrupt tenperature drop of

operating capacity of the compressor (21) up to a predetermined capacity in an initial stage

of each recovery operation so that the refrigerant temperature in the lower side of the

refrigerant circuit (10) can reach or exceed a predetermined value. 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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refrigerant in the suction side of the conpressor (21)
fromoccurring ow ng to an abrupt 25 suction of the
conpressor (21) just after activated, i.e., prevent a
so-cal | ed overshoot of the 1tefrigerant tenperature.
Specifically, when the conpressor (21) is activated,

its operatin frequency i s ingcreased a lower rate.
predefeg A CGREH FIRTERY IHE HIRetorBALORARIP s Arodeidrplifieddme has
prg_det rm ned constant frequency for the nornal
passghBPEY the ACYAIBR o predeternined time has passed from

1001 e vafi ol SextopodL i Sied ° My Tl b8 Sbening of

e SR R A g S 0 e

incrgasy gﬁ“ he %(PC? “l"giféaﬁs"g{? ?’?3%63 BORSEF@IEH 4 il sage of cach
reco\g%lr;{tqs,’p’grafno?lhiéla%%grm&ﬁfgs{ﬁxe g}gﬁtdoﬁggf &Qioh §6n(§ qggbﬂ?étggd tPcontrol

i'ndoor expansi on va
32 [ . i .
the {’?Ff i e o Sepafii B, (3R, SELRABPLS f aribtt ¥ Rifigerant
el By 1 R ot v
| i dolif(1@9Nfi gured to drive the ind
presPR S o TR renf ol IR, O e changer | (33) before.
[00427° P ENALLB0I Hetibh g}@qgﬁgﬁﬁi@éd {o?dnivef 1|BE IRRRR fzi\qn (33a) for each

recovery operation contl nuously run the

inddof ﬂgﬁrexﬁﬂihgg@ b?fo?@tlﬁ%itiﬁﬂidiﬁréf\/th@ dodprebst® (21) for each recovery

conpr essor n ot her words, the fan control
| B0 6ER) conBins ARl Bl Ak indiodf e (34 alihdasing fdiving of the
OPQ%E%)&PN _eacch inndooylr heat _exch_anger( 3(‘&?3) concu%rent 'y
conigfrésgoxf’&lmnoéth&owbﬁi@, e RAtdonabl srtieh (Y0)eiswonfige®dad drive the
21) 'in each recovery operation. In still other words,
indfR%hn (BRIORE chel iddd3A hedtSexchangep (33)nstmuarrsntiyt withastt prior to the
during the flow of refrigerant through the

. actitRIcnesPoR dontprésacio@1) lie ahcle xerbasig aspefadidh. Imstilhotther words, each

recovery operation. A first enbodi ment of the present
indéd?VBA(BIE) Wirtuh dogtiniesslyi dicdasveluring thd AOW3df refiperasit thoough the

Behavi or 20 Next, a method for changi ng the indoor
correfbndiiigdadsor heattexchd@er 38) invéach rdvevéryroperatidescr i bed

and the recovery operation of the air conditioning

sy's iefins( dhboddiinkentind thengnasenti nyentidnewlill 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 air 25 conditioning system

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

refrigerant, the existing outdoor unit (20) and

i ndoor units (30) to new outdoor unit (20) and i ndoor
‘heylﬂﬁts (30) for HFC based refrigerant while using the

00§} : Sﬁl{sggn%?%p% ! %f&?ﬁb?@c@%ﬁs Britsrini B Aotdf from the
re rlge iS reco r.omit exi st.in

existi i GonsBRaTyRE st Do oo e eistig N ERipR EAT pi e pipe (B) are

tft i e et gﬁlﬁaﬁ%ﬁmﬁfﬁ%m’@z@i’) Ine B A o fipved at the

Plpefwlarse(g?%‘ﬁ et e Haest P Pigh i don, B s 42827 TRy g i

pipec e 2t i€ (B5) Tickediih /857 oBidP btk (ol ﬁ‘.fd%?{ SpCH o

e USRS B B 1650 il 7 e it

iy ke O 8 b A oy 1
[Ootf&i\?vvlﬁééﬁs el ! th% erﬂ: ohﬂioglg 3@? ?QS}%&E{%}I{ Qfﬁfeﬂnhtﬁsl-lﬁc-based

tigeran I qui d pipe

refngé)an?&d BQ\? (rg%%epinp She n@)maﬁﬁt Cﬂﬁtlﬁlgizd%nb@ (Ah@nd theSgas pipe

and second sto val ve cloSed to

B) W&uﬁ(‘z&q O\?l ! PGt sft(%ﬁm%l'vé‘s(ﬁgbe and'8edofll rété}ﬁ Rfﬁl‘% '|£f21'7) closed to

clrcult xcept fo e out’door unit

remb¥tail 'ahd da?%rﬁ%oﬁ"’lhéiﬁe e fidfidarit QR OH (§0)0é3(c¥.‘ fb@ the? Ev)ltdoor unit

are opene refrigerant circuit (10

(20)a@iq11'eﬁn fRakilsy stdg Ve Wi2b] allf Geddestop e&fa!\}eg@'@r&re obened and the

<Recovery operatl on> Next, a description wll

refrigerafPEl R (10 i aaamemwmwaamwnmaswmg@w esi dual
refrigeration oil for previous refrigerant in the air

[00FQNdLRERRERDpeytioa (1), particularly in the existing
| 'qui d pi pe (pi) and gas pipe (B) and recovering it
| Ntetthe deserptidhywitDBé aiaderof a d@pvery hipsration duergmoving residual
operation is an operation carried out in the cooling
refrigegition bilt foe Fﬁdviou%&eﬁigﬁdint irothieradr soplitEminglyysewhed), partcularly in
our-way selector valve (23) is in a position shown in

. the ttistipoliqudd Ipipee(a\)iand fgag pipe (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
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[0048] First, when the conpressor (21) of the
refrigerant circuit (10) is deactivated, the inflow
~valve (46) and outflow val ve (47) are opened and the
bypass val ve (48) is closed13 Further, the outdoor
expansion valve (25) is set to a full opening. In this
. State, the jindoor 25 fan (33a) of each_indoor heat .
circigt, (g8 refrigarant corapressed by yhe.Corapreesen (31) dndisehargedogether with

refS QP il R EL -t AEAUEREL e (I B0 (e PR The
reﬁié%ﬂ%‘}”rééii i&!'r éé@%b@%ﬁ%ﬁ% gfg{?%?%be@tqﬁp eesﬁ ggpa@{ort (gg) and the gas
el Ry UpYS 4Bioup iy Roye Selgeior SpeqRh iRg b qidoor heat
exchaler (39, 5 oyl gt bt % o GFF i deiept e heat with
ousi it dierii gy & bl BEARL R coRR BIUE R formo o

roosf ¢ PRRGEbatiied inpiOefBRenf hiy® i P HRCPERerdsay velge 29),
the SEREAFRSRF ) e b P st e A0e S PR by opension
valv% If‘%iéet? k@gﬁ dts: gsns[n}eF fﬂle ?éd%?%&/ gél}élﬁ r%%l%ra%p ﬁietnh&cin | %é Heat with

OWS In or expansl ( _
B ke RgBGPHRE Lo R o T P b e

s Rl T g O S R0 B Sranclsfon Mok S e UBE e 4o ), e

e SOHEE 7 BRGSO e BB

(40)_\/al ve (23) into the recovery container (40). [0051]
The above refrigerant circulation allows carry-away of
[0051BS i THéadboV & Téftigtradt éiffuldlioh allbWs!@fryRFvaN (FUSsidual refrigeration oil
refrigerant inthe refrigerant pipés, particularly n
for préAots RBgErait BE the Yefiftehrd gﬁ)es,ﬁiﬁﬁ’cﬂﬁly A1e 173hldOpipé EAPand gas
the recovery container (40) wi'th refrigerant. I'n"this
pipeBYABA infldie intb ehe t@6Ve coMaliRB (40D rwile réftigaa@d In 19 Adhner, the
The gas refrigerant flowng into the recovery
refrigerantaipesicaf BOrlchhedvs t hrough the infl ow pipe (42) and
is discharged to inside the casing (41) toward its
[005BDt tThie gaSirefiizetdne floRing Inovthicaiceovdry roohfai@e (400 flavae through the
di scharged is | ower than when circul ating through the
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 440 the refrigerant circuit
(10) and is sucked again into the conpressor (21). The
refrigerant circuit (10) repeats such refrigerant

baffle (44} Acks i abstatie so thet ithe ¢il carebe pfavented drum flopdsg cevthigh the
25 recovered in the recovery container (40). For

outflewapipe (43 vEhis i ensures dkatyoik im the refrigefahtipipes ispecdverddhinto the
vicinity of the inlet end of the outflow pipe (43)

~ recoygrp pontpiderd).r ef ri gerant is discharged fromthe

infl ow pipe (42) toward the bottom of the recovery

[0053nAdtemdhe enrhyf the mecovaryeperation( the)inflowsvalie (@6} amt betflow valve

that the oil can be prevented fromflow ng out through
(47) pagcelogsdrwhidsathe hypagsazyve (#8) is epesed.cEhushthe roinal operition can be
refrigerant pipes is recovered into the recovery
CaTIePHtS refxigprant gipsratesihraugh throredngprant cinvait (HHovidropt flowing
operation, the jnf]ow valve (46) and outflow valve 5
through (B

€ FRVEY 6QUBINGH t he bypass val ve (48) is opened.
rmal operation can be carried out so that

hus ., the n
(0054 FFQB{}%PQBF‘?‘&‘EICQPE CHHBYGh the refrigerant circuit

AR S e BB Ssion 50
o 5 5360 B bR AT S e o
o e bt ) s o
rerd G ARETEL o Gy o SR BLPRE AR oy
st SRS R R EBRT T 0, ooy

SO bR Y SR BB, 0 S meke

. ) t ti f.th
into tgg %@%ﬁ@&?&%ﬂ#ﬁ?ﬁ@ Qﬁ%{bp&?’é@% corﬁﬁréss:g? @513 SP?Pg?' decreases
o S St 1 RS i 1) i

an abi'tﬁfmﬁﬁgér&ﬁfe (ﬁ'ﬁ? Bf e rﬁﬂ&tefa%{ ;anﬁ):Fﬁs’é\Bot( (?fnchg geg’{ig%ggt: tﬁlg&:rerature).

the re rigerant tenperature overs

The bedrEhdberéMihd PEMRgERAU E&nﬁ@%&a%@ﬁeéﬁég fhe r%ﬁ@@%a‘tﬁrg. %ff residual
residual refrigerationoil in the low pressure side
refrigéfatib @il &f tHedRf Bleséiiré Gille! off He) rebudritfi’ @RAR (10F 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. [00561 In thisl&elation, the conpressor
(21) is controlled by a conmand fromthe conpressor

IR TR TR R TS —
IR TR T R
0 R 5 ST O GRS, i
refigeFloneif B B RESTRF Sidk' 15 FPBRRA cRenif 1 cem e prevented
from lfressing s P bl SR Ve oYk RERGE Vet refigpration
oil. % eui6 P Yeblthod BEMURNTY codlll domdviar kel bl ot i the pives

recovery oper prevents

-

oo S RGFAPRIETSR, 3B M SR R ) b

Il e
0SB CESSE i BRI f SHERAPEEN Al o e v

conh%?%b@tfoynl {40) PeCHimge ﬂﬁséééﬁl%ugﬁco‘?@?él% 1he "RYFwiSE Indr@sE Yof the

away oil "1h the prpes i ger ant
j [ teh h \Le af il
e B o (SRSl 8, ARG 1B ABE ki Bonol

on e4dhCindBFPERRRSON (valve {32) il Bardied Cut \BT dtQfwibd McB&sing th i
[00157] Each i ngoor ee§<p<2;1rllsi on val vgﬁ( S%Wi s cont 1rngl I gdopemng

durir@/(héiﬁﬁéﬂe‘lé&ﬂﬂleﬁ 2B petRdd\(FLY fomltBle aOMNakiOh of BfeldoRpréBED (21), ie.,
t'o change its opening according to the stepw se

duringhg figiRSReriotl Wik the IfRqUeRsYofahe tcbﬁlgfé%ﬂ?r(gfﬁ Stepwisd Jincreases, and
Specifically, as shown in Figure 4B, the opening

then conttollbhg theropeaielg vntitl Herend>dfahs teebvetdloperalior ko kisat the refrigerant
carried out by stepw se increasing the opening during

can hahe a poestieit degrea eflsuperteatsrdudidg tHe2jorfiaboperativnact i vat i on
of the conpressor (21), i.e., during a tinme period

[0058hein totieerf worise tisy opénind) @f cxachriadsmr expaisions tvapwi 32) increases

i ncreases, and 15 then controlling the opening until

according tertbie amotftefirefrigemnt/sucked mto the comprésadr (2hkand, in each indoor

refrigerant can have a constant degree of superheat
heat epchaugerr (33} redrigarantas swpkyrteld atra pred@&alined degrdecof snpertiegt. This
t he openi ng of each indoor expansion valve (32)
prevanics tempestaturgslrop of refrigesant e thertowrpresshrersidferafghe rafitigerant circuit
sucked into the conpressor (21) and, in each indoor
[0059] As shown in Figure 4C, based on a command from the fan control section (70),
each indoor fan (33a) 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 refrigerant in the | ow pressure

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

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

ecti on (71(1)%4: each indoor fan (33a) is driven from
Surela'ef”éﬁh@nﬂﬁe avith Joomaals toeevaperafe.o bagraforpnrefiigesant in the low

f 1, bef .h . [ f th 21),

ot R B b3 b o Somapercto s s
d%MAX unt.i I, tBle end of the recovery operation. In this

an _5@8,“‘%%& SRTIVELY PR Fer ant 1 ows t hrough each
100601, R B 7P SREEWLBARIGE 5 B COMBAFRICS b etgerant temperature
in theiich:am er (3%% and, tgg‘{ﬁef re, refri geranx 16 surely

BXCHANGEL St 840 R'R° PH U Trresranteigpid (ieis maderhotwean, the case
neip BT T ot R BTN S Lo g B e bold tine D)
and HETEERNSE b Sodsh 1ot Em ¥ For BRPEIF Gt Bifoss e gppigiermined
ime 4 i PR w5 L BBty e

' ' it (10) j b A

emphfiink 55 A5 Al G40 s ch0) o B TR EL UESHL ABEREESSy crops.

ke 0, R ¢SS, LT S0 5%

~ : j [ 'Wo) the thin line.
low-GSERES o118 Bad bB0 S A} Gerare PR T O R R 5P S St made
' n j 0 re side gas
betw%ﬁgi %f% 5'st%th)r e? rl gg?et aﬁﬂ{ttﬁg% ?%l{ln 3101!% Q‘é’ﬁ&@g*‘ﬁ% VEpsacross the
deléimti : | sl o | of _the.
prodelChuliied Bt o e e Uy Shefe ahuliBRA 87 48 S fing the
driviit BEtH ind 48 hdrfsdf e il i
O e T bt sk I e nbif B Golcual o i
the casedD e extfinelyP Al &S corRpirt i t
ecpr edet?er m ne%§tﬁi nme Berl od@gﬁ%&%ﬁg&%ggﬂfggﬁflﬁg from these
ointh &at iff ek indbor (4n) (338) 1§ bniviou ihy | i
d [ ndo:)r_ fan (S?Sa) _.( Th)e colrlrpari glgn&a;ﬁgv(\igﬁ?%g%&tlﬁém;g%%etramn’
this mevems addeateasd lin itie AdfripdientCREMerAnS BXhE Q0! MreSIR Lid@Sf the
conpared with the case H It can be seen also from
refrigetuns ecircpioi (105 Fitter,i ft @ACBHe isBelPAhat! BB frévidtiohSof a decrease in
continuously driven during each recovery operation,
refrigetant tpmperatirs allodecemspsemoval e ¢ibfini Ger ﬁE&s through refrigerant
) ]tsrrperature in the | ow pressure side of the
circulation,

© [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 all ows easy renoval of oil in the pipes
through refrigerant 20 cirtlilation. [0061] -Effects
of Enbodi nent As described so far, since in this
enbod| nent the co res Qr contr, sectl on (5Q) is

Previifes VisERRIY IR %&O@mﬂé\srafr@adsmeyre&gqrﬁ@n oil can be

pre sor, (21), duri (tial L stage of .each
. easﬂvf é d ¥y @%%Erraﬁtgem GirFiHations which joaeroyes the pipe

Eature i.e., a 25 so-called overshoot of the

cleaning terrperature in the | ow pressure side of

f t. (10, b ted. Thi
[0062); x]/: “&? : "fqrf(i:"gl'tf&} éﬁ%flc(? S dyided ﬁ?@wﬁirf%%se the
of the f[l er ant

°Penaﬁgr°éiﬁafﬁ bigp B g@ﬁ%ﬁ@ﬁi’f‘@ acpordific odh Finckey? oy of
the °P§l%??esé‘se<§?5 S SERAERP B el B dC‘E%?rtF?S@B 1), the
et g4 JoEH ookt %é}?ﬁ%tgﬁi?ﬁ daf B 5% Pridef P oacee of
pehi; (s g 9‘%@%@% B Pl A 85 2&1%%?%1 dgof te
reﬁléeﬁ&cggﬁpggg n_{dz)efgéggmb.ncrease in the frequency of

e conpres e., the amount of refrigerant
00634 KET e 08 EOUBEASELi Al ol el hRn e cac

indod}'fafl gﬁﬂg 'ﬂoﬁrg BribleQr6h Pefcov?rg n‘g)EHl‘ﬁ Trfrr]aﬁ'{n Eﬁjir F ld/the activation of

prev refrigerant era

the cgﬂh R3WrR28), 96t edd I‘% thE §Edd @ﬁé}atfbhr tﬂﬁée E?sﬁl}&)thgtr &AMkast while

reasing. 10 [ 006 Furthe si nce an contro

. refrigefk 'ﬂé'avs(tﬁﬁ)h%lé %acfhr Aubslatkat Qx& ey g?:f)u ?éﬁ{%é{"éhtvﬁ a8 thdoor heat

I ndoor fan (33a) fromprior to ea reco

exch@Rf 3)0furell -kchanfEL HEa With rbédin tdiCtoP&ddpyaid. thu‘gf the! R3€rigerant
conpressor (21), to the end of the recovery operation,

tempérafife QNG 0% prostireddidd 608e réftigefant EHEIE M) a4 bE Ip%%med from
t hrough each i ndoor heat exchanger (33), refrigérant

decreasingach indoor heat exchanger (33) surely exchanges
heat with roomair to evaporate. Thus, the refrigerant

[006405 Fenhernoke)rsindeneach end@sy ﬁh?&#}’ & 61*1% Qfitht d @naximum airflow
refrigerant circuit (10) can be prevented from
underitheroeatoingf. the fan control section (70), refrigerant in each indoor heat exchanger
(33) can be surely evaporated.
[0065] <<Other 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), refrigerant in each

i ndoor heat exchanger (33) can be surely evaporated.
20 [0065] <<Ct her enbodi ne#8s>> In the present

P 0 1 REN TR TP NS S B oo
e 8 ST L i ARk B Rl D o

- aﬂﬁiﬁg%%thrqfé?indoor heat exchangers (33). 25 For

?8?3 ?igerant may be circul ated through the

006! R B s o RO b SR LS s o)
] ially fl

S T N A R

[006%3:11 t ore/ R 'E fnattépgtcéoﬁﬁs%;}.{n%tﬁtp? %&é?rgéﬁ{;&hﬁﬁ rggl.l? ha nglied to,

rculation is carriéed out

: [ : . ] F N I ndoaor
in aQRURANG o koK Bt e i, JarbUFH BB AN IR sy GRS
sel ected one. [0067] Further, the above enbodi nent
descri bes the case of using three indoor units (30).
huhﬁuNﬂ@Qﬂgﬁﬁ iftySay, a single or a plurality of indoor
units y Be sed. [0068] Furthernore, it is a matter
[0069] QUESH gl ﬁ@%b@@@%@énﬁéﬁ\ﬁ?%é ?Pes‘éﬂp ifNenfBR | fsCkeful as a
to, in addition to air conditionirng systenms, various
refrigeratibh Ybte hBIB R L} rial
é(Ad;opl i csgbi fxﬁa}&/zh%g O[gglg%gilgﬁsglggggﬁrﬁgmﬁ%he above
description, the present invention is useful as a
refrigeration system capabl e of cleaning the
refrigerant pipes. 19 Cains 1. Arefrigeration system
including: 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
5 heat exchanger (33) are connected via refrigerant
pi pes to operate on a vapor conpression
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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 #%frigerant through the
refrigerant circuit (10) via the recovery contai ner
(40) to recover oil intothgﬁngecovery cont ai ner (40),
wherein 10 the refrigeration systemfurther conprises:
a conpressor control section (50) for stepw se
i ncreasing the operating capacity of the conpressor
. Al B BIEABE HAoSRRAGELY () 81 biboresor 2.
rolifd PR | o thethER S’ @25 Yeat id
heat; Phfce S ot (RPREEEL 6, gyl RBETSH, (27 BEE oeat use side
] ed F3efiiyefant BlpeS RbpRAte DRE V4Par Céfbressi
heat%@ﬂ%lgﬁ{ {gﬁl?}% Hed § ef'rfgﬁ ﬁﬁ)e bpetate (3%)2{ foi:vressu:on

for ously driving a heat use side fan

refribB8tiod! S%le;%ﬁl 21 HPrd6Alry RERERRE B40) CB3ectdd thhBe SRAHBUNA of the

peration at least durihg driving of the conpressor

comggelgor (21), Terefifferdtiar s@gﬂeﬁﬁca(?%%ge&lt Qf re6dv@iybperatibie foRicivculating

t he expansi on nmechani sm conprises an expansi on

refrigSaithfctgh théfdidddntlca it GFU) 34 B8 réd69E8 Bohtsine?€40) to recover oil

conprises a valve control section (60) for stepw se

into HRCIeBR B Borthige QRN iWi@rah t he expansion valve (32) up
to a predeterm ned opening according to stepw se

| NCthe asTHgératidbhsystpe fidthengorfipaei ty of the conpressor
(21) inthe initial stage of the recovery operation.

25 Beonlpressot tontee Geitiod(58Y ik elp@ise thareading the operating capacity of
wherein the fan control section (70) drives the heat
the uorpebsde (RBNup 38a) pretdétbrnsineduchpadity dhrdnl imitial stage of the recovery
operation so that the refrigerant temperature in the low pressure side of the refrigerant
circuit (10) reaches or exceeds a predetermined value; and
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.



