DESCRI PTI ON METHOD FOR CLEANI NG PI PE AND PI PE CLEANI NG APPARATUS FOR

REFRI GERATI NG APPARATUS 5 Technical Field This invention relates to a

nmet hod for cleaning a pipe for a refrigérating apparatus and a pi pe

cl eaning apparatus for a refrigerating apparatus, and particularly rel ates
to 10 neasures for cleaning preinstalled refrigerant pipes. Background Art
There are known a | arge nunber of conventional air conditioners serving as
refrigerating apparatuses. An exanPR8CREPIEONs, ch conventional air
conditioners.is formed such that a conpressor, a four-way sel ector val ve,
an outdoor heat exchanger, a notor-operated expansion valve, a receiver and
an i ndoor heat exchanger are connected in this order through refrigerant

pi pes, as MERHQR EORNCLEANINGe PRPE: ANDA\RIBR LLEANING JRPPARATHS: FOR 20
No. 8-100944. This air conditioner is designed for cooling and heating
operations. <Problens to be REFREGERARINGnARPABATYS ous kinds of air
condi tioners including the above-nentioned air conditioner, preinstalled
refriderant 25 pipes are sonetimes used while being left in place. In such
cases, if arefrigerant in a preinstalled refrigerant circuit and a :
refriger aRechnigadeWiglidistal | ed refrigerant circuit are 2 the same
CFC (chl orof | uorocar bon) or HCFC (hydr ochl or of | uor ocar bon)
refrigerants, tHhdsprigiventiordrelates to a method for cleaning a pipe
for a refrigerating apparatus and a pipe cleaning apparatus
for a refrigerating apparatus, and particularly relates to

10 measures for cleaning preinstalled refrigerant pipes.

Background Art
There are known a large number of conventional air
conditioners serving as refrigerating apparatuses. An example
15 of such conventional air conditioners is formed such that a
compressor, a four-way selector valve, anoutdoor heat exchanger,
a motor-operated expansion valve, a receiver and an indoor heat
exchanger are connected in this order through refrigerant pipes,
as disclosed in Japanese Patent Application:Laid-Open Gazette
20 No.8-100944. This air conditioner is designed for cooling and
heating operations. |
<Problems to be solved>
In renewing various kinds of air conditibners including.
the above-mentioned air conditioner, preinstalled refrigerant
25 pipes are sometimes used while being left in place. In such
cases, if a refrigerant in a preinstalled refrigerant circuit

and a refrigerant in a newly installed refrigerant circuit are



refrigerant pipes can be used for the new refrigerant circuit w thout
causi ng so nuch of a problem 5 : For newy installed refrigerant
circuits, however, a HFC (hydrofl uorocarpon) refrigerant for exanple is
proposed to be substituted for the conventional CFC or HCFC refrigerant in
consideration of recent environnmental problens and the like. In this case,
in order that the preinstalled refrigerant 10 pipes are used for a new
refrigerariheircuis@mghi | e B€Cng | el chilprpfdaerocarhan) des & t he HCFC
refrigerant pipes nust be cleaned. Specifically, lubricating oil or

cont ani narfthydstacinl eegbtuereaarhen)nnaefaigersntsi tHeeprpreingtpdded

refrigerant pipes. In particular, though mneral oil is used as |ubricating
oi | 15 forefrigeranhtpipes caICheclusiege fom the naw rekrigseyanteciizcuillt | s
used as lubricating oil for the HFC refrigerant. Accordingly, if the
m ner al - t Widchouk i canus hgg o0 muchebif ian predblemi nst al | ed refri gerant pipe
forei gn substance (contam nation) wll occur in the newy installed
refriglrant 20 Bor mewly dustdloked grefirigrrant aqiscwitse howsiens asHFE as
closure of a throttling mechani smand danage to a conpressor (41). However,
any t echni(dusifaflwdrecanigonherefrigerantefior efxamplanis pnoposed toobeyet
been proposed. Therefore, there 25 is a demand for devel oping a new
cl eani ng readbat ¥tnted ebor nghehecoprentdioniale CRE:for HEBGt refpigenhat time
preinstalled refrigerant pipes are used for a new refrigerant circuit while
3 bei ng | efand idegation WE yecenhienviconnenthdspbebdemaedandntheelikie.t he
above :
In this case, in order that the preinstalled refrigerant
10 pipes are used for a new refrigerant circuit while being left
in place, the insides of the refrigerant pipes must be cleaned.
Specifically, lubricating oil or contaminants often deposit
on the inner surfaces of the preinstalled refrigerant pipes.
In particular, though mineral oil is used as lubricating oil
15 for the conventional CFC refrigerant or the like, synthetic
oil is used as 1lubricating oil for the HFC refrigerant.
Accordingly, if the mineral-type lubricating oil is left in
the preinstalled refrigerant pipe, foreign substance
(contamination) will occur in the'newly installed refrigerant
20 circuit. Such foreign substance may cause problems such as
closure of a throttling mechanism and damage to a compressor
(41).
However, any technique for cleaning the preinstalled
refrigerant pipes has not yet been proposed. Thérefore, there
25 is a demand for developing a new cleaning means for cleaning
the preinstalled refrigerant pipes when the preinstalled

refrigerant pipes are used for a new refrigerant circuit while



point, and has its object of providing a new pipe cleaning nmethod and a new
pi pe cl eaning apparatus for a preinstalled refrigerant 5 circuit in the
case of using preinstalled refrigerant @ipes for a newrefrigerant circuit
while |l eaving themin place. D sclosure of Invention In this invention, a
closed circuit (13) is fornmed such 10 that the upper ends of preinstalled
refrigerant pipes (2A, 2B) in a refrigerant circuit are connected to each
ot her t hr d&fn%nt ekn €ti ng passage (11) and the | ower ends thereof
are connected to each other through a | ower. connectjing passage (12). A
refrigerant is BharREesentoinventionkasheen mada)in mey @gt!?@pé aver

(50) of the | ower connecting passage (12), a separating heat exchange coil
(52) heat Paind 4 apdihag atsi egt ofopEQ¥HEiage pevpitpe cligandng yerhod
captures foreign substance fromthe gas refrigerant. Two conveyi ng heat
exchanger and’a nepppipe qglraning appanadits Agrpupredastalles refragerangarry
out 20_ a repetitive cooling operation of cooling the gas refrigerant,

havi ngd be&ixsisiiycin i theeaeeboft ne ingp prainstai)ed txefniggtanbepipsse
fromgas to liquid and a repetitive pressurizing operation of pressurizing
t he |iqui foxefa ingw arefpigervant ngirpuitemhide deaving nehemt ént pkage.in the
|l i qui d phase, 25 respectively, thereby giving a running force to the
refrigerant. The refrigerant cleans the preinstalled refrigerant pipes (2A
2B) by circulating through the closed circuit (13) fromthe 4 conveyi ng
heat exch®igakoguye oB)Inweptienons> Specifically, as shown in Figure 1, a
first solution taken

In this invention, a closed circuit (13) is formed such

10 that the upper ends of pi‘einstalled refrigerant pipes (2A, 2B)
in a refrigerant circuit are connected to each other through

an upper connecting passage (11) and the lower ends thereof

are connected to each other through a lower connecting passage
(12). A refrigerant is charged into the closed circuit (13).

15 In a separator (50) of the lower connecting passage (12), a
separating heat excha.nge coil (52) heats the liquid refrigerant

to evaporate it and a filter (53) captures foreign substance
from the gas refrigerant. Two conveying heat exchangers (7A,

7B) of the lower connecting passage (12) alternately carry out

20 a repetitive cooling operation of cooling the gas refrigerant,
having been changed in phase by the sepérator (50), to change

- the phase from gas to liquid and a repetitive pressurizing
operation of pressurizing the liquid refrigerant by heating

the refrigerant to the extent kept in the liquid phase,

25 respectiveiy, thereby giving a running force to the refrigerant.
The refrigerant cleans the preinstalled refrigerant pipes (2A,

2B) by circulating through the closed circuit (13) from the



in the present invention is directed to a pipe cleaning nethod 5 for a
refrigerating apparatus in which refrigerant pipes (2A, 2B) in a
refrigerant circuit is cleaned. The metlgod i ncludes a first step of formng
a single closed circuit (13) by a connecting passage (12) for cleaning and
the refrigerant pipes (2A, 2B) in the refrigerant circuit by 10 connecting
the connecting passage (12) to at | east one ends of the refrigerant pipes
(2A, 2B) soaveydng riteat rexchargens (AR W9 .cl osed circuit (13). Further,
t he met hod includes a second step of cleaning the refrigerant pipes (2A
2B) by ci <Sgllaxtiionshe refrigerant 15 in the closed circuit (13) so that
the refrigerant in the |I'iquid phase flows through the refrigerant pipes
(2A, 2B) by nedSpecificalidyi ras shane (1Figureiljed fiirstheodwinient tagen
passage (12). In addition, the nethod includes, after the cleaning step, a
t hird st epdnothdeprebeny iheentioncis r@.pesta@a:c( Wpipeoalehnidg methoder ant
pi pes (2A, 2B). In a second solution of the present invention, the first
sol uti bn iforadapefdigeciattimat apparsaﬁ:cnmd.nswaﬁlchnrélﬁﬂigecriampeipg(nne
refrigerant in the closed circuit (13) and concurrently separating foreign
subst ance 2ot e refrigerant E:krbuitefsr eflleapetans (50). In a third
solution of the present invention, the second solution is adapted such that
t he second st erhemetdexi hnaludes a firat stepob i formdagaaisimglichelosed
separating nmeans (50) during the passage of the refrigerant through the

connect i ngipsssiagd 13)2byt a cdeneet Lhg phssage hetxpffdr ahdamingl and ghe
t hereby separating _
refrigerant pipes (2A, 2B) in the refrigerant circuit by
10 connecting the connecting passage (12) to at least one ends
of the refrigerant pipes (2A, 2B) and charging a refrigerant
into the closed circuit (13).
Further, the method includes a second step of cleaning
the refrigerant pipes (2A, 2B) by circulating the refrigerant
15 in the closed circuit (13) so that the refrigerant in the liquid
phase flows through the refrigerant pipes (2A, 2B) by means
of conveying means (40) provided in the connecting passage (12).

In addition, the method includes, after the cieaning step,

a third step of detaching the connecting passage (12) from the
20 refrigerant pipes (2A, 2B).

In a second solution of the present invention, the first
solution is adapted such that the second step includes
circulating the refrigerant in the closed circuit (13) and
concurrently separating foreign substance from the refrigerant

25 by separating means (56).
In a third solution of the present invention, the second

solution is adapted such that the second step includes heating



foreign substance fromthe refrigerant, cooling the gas 5 refrigerant to
change the phase thereof fromgas to |iquid again, and then delivering the
liquid refrigerant to the refrigerant pigpes (2A, 2B) by the conveyi ng neans
(40). In a fourth solution of the present invention, the second solution is
adapted such that the second step includes: a first 10 separating
operation of heating the liquid refrigerant by the separating means (50)
during tha gdaHgh nefirigarant hythesepanetinggneansaso)1 yrtlagcrt;wge
the phase thereof fromliquid to gas thereby separating foreign substance
from t he RAssage &ft the xetvhdesaphrthroggbgdie compeast ing passage Kd2)5
foreign substance fromthe gas refrigerant; cooling the gas refrigerant to
.change th&opabaagerdrephasedihersof §riomgliqu idiiogasthenehy aepavating t he
liquid refrigerant to the refrigerant pipes (2A, 2B) by the conveyi ng neans
(40). | n £oneaign seubpsitanag €romprthentrefwigerant,t ieoahing Athe ogaisourt h
solution is adapted such that the conveying neans (40) in the second step
per f or s arefvigeranpsohange thephasng therepfsfremgagetaitiquid agg iveen
changed in phase by the separating neans (50), to change the phase thereof
from gas tand itinginddeddverimy heohigpiidgrefeigerantotodbheveefnjgenants
liquid refrigerant to the refrigerant pipes (2A, 2B). In a sixth solution
of the praxigras i (RRnt2B), byhthei conveylimg ameans addpr ed such that the
conveyi ng neans (40) includes 6 two conveyi ng heat exchangers (7A, 7B)
- each provi ded afnsofeouwritdpspiution 6 thepesent davendsign thendecomdect ed
in parallel with each other, and the two conveyi ng heat exchangers (7A,
solution is adapted such that the second step includes: a first

10 Separating operation of heating the liquid refrigerant by the
separatihg means (50) during the passage thereof through the
connecting passage (12) to change the phase thereéf from liquid
to gas thereby separating foreign substance from the
réfrigerant; a second separating operation of capturing the

15 foreign substance from the gas refrigerant; cooling the gas
refrigerantfochangethephasethereoffromgasto]jquidagain;
and then delivering the liquid refrigerant to the refrigerant
pipes (2A, 2B) by the conveying means (40).

In a fifth solution of the present invention, the third

20 or fourth solution is adapted such that the conveying means
(40) in the second step performs a cooling operation of cooling
the gas refrigerant, having been changed in phase by the
separating means (50), to change the phase thereof from gas
to liquid again and a conveying operation of delivering the

25 1liquid refrigerant to the refrigerant pipes (2A, 2B).

In a sixth solution of the present invention, the fifth

solution is adapted such that the conveying means (40) includes



7B) alternately carry out a repetitive cooling operation of 5 cooling the
gas refrigerant, having been changed in phase by the separating neans (50),
to change the phase thereof fromgas togliquid and a repetitive

pressuri zing operation of pressurizing the liquid refrigerant by heating
the refrigerant to the extent kept in the liquid phase, respectively, so
that 10 the pressurizing operation causes the liquid refrigerant to be

del i ver edtwe chavesfingydeat enghanqers (B . 1B) eachaprovidedt abnsonet he
present invention, the first solution is adapted such that the second step
i ncl udes widpoliat ofthecontecying passage ( h2) andegnnechedin pavaliells
the liquid-refrigerant pipe (2A) through the gas-refrigerant pipe (2B) in
t he refri yataneasl atiher | nand thghtwoscboveying heat mxchangénse(?Aen
the first solution is adapted such that the first step includes charging

t he refri g@)aailiexmattdlky ctaseyl cutcai repél)tiivemcoaling gepenaton binb
(91) through a charging passage (9S), and the third step includes

r ecoved i ngooid ngetthieg gasmnirefor iiderand 7 ikpvimg beeh ¢Bangédoint phaskobyd
circuit (13) through a recovery passage (9R) and then detaching the

connect i nfheasepge atliz)g fmeams he50 pf r tgechange e (FhaseBhepsof fromin a
ninth solution of the present invention, the first solution is adapted such

that the gefriterdngufickr ahdad myepébitivei pressur iz ingd opiematiion 18 is
t he sane as charged 7 into a newrefrigerant circuit constituted by the
cl eaned r presgardzing phe [ kdnidRjefrigerarhthy delaktingntbe réfrjpgerant
I nvention, the first
to the extent kept in the liquid phase, respectively, so that
10 the pressurizing operation causes the liquid refrigerant to
be delivered to the refrigerant pipes (2A, 2B).

In a seventh solution of the present invention, the first
solution is adapted such that the second step includes
circulating the refrigerant from the conveying means (40) to

15 +the liquid-refrigerant pipe (2A) through the gas-refrigerant
pipe (235 in the refrigerant circuit.

In an eighth solution of i:he present inventioh, the first
solution is adapted such that the first step includes charging
the refrigerant into the closed circuit (13) from a refrigerant

. 20 bomb (91) through a charging passage (98), and the third step

includes recovering the refrigerant to the refrigerant bomb

(91) from the closed circuit (13) through a recovery passage

(9R) and then detaching the connectinj passage (12) from the
refrigerant pipes (2A, 2B).

25 - In a ninth solution of the present invention, the first

solution is adapted such that the refrigerant for cleaning

charged into the closed circuit (13) is the same as charged



solution is adapted such that the refrigerant charged into the 5 cl osed
circuit (13) is an HFC (hydrofluorocarbon) refrigerant, an HC (hydrocarbon)
refrigerant or an FC (fluorocarbon) refrfigerant. An el eventh sol ution of
the present invention is directed to a pipe cleaning apparatus for a
refrigerating apparatus in 10 which refrigerant pipes (2A, 2B) in a

refrigerant circuit are cleaned. And, the pipe cleaning apparatus is
provi ded Wnte aa cBeWe iGfiKigeEanlecirgnitorcenebhtugedhibyh the cehpadedd to
at | eastoneends of the refrigerantpipes (2A, 2B) intherefrigerant 15
circuit toeforigenant pipessEdhei 2BYi-t (13) together with the refrigerant
pi pes (2A, 2B). In addition, the connecting passage (12) is provided with
conveyi ng neansIf 40)teénth gplytihgnaofubherprésent invensipafr ther first
charged into the closed circuit (13) so that the 20 refrigerant circul ates
in the cl eodmtgion dist adaprednsuchethatuthe meffinigerzant ghanged liato the
refrigerant pipes (2A, 2B) by the flow thereof through the refrigerant
pi pes P2AclzBed airwaliftt (139! is iaanHBC (hedpofivarocarbon)onefrigempaded so
that in the eleventh solution, the connecting passage (12) 25 is provided
with separat i H§ ngydr¢&ayrbbn) seefriagengntorer gamsubSt agfbubrogarben)
refrigerant circulating in the closed circuit (13). 8 Athirteenth
sol uti on ofefitigerramstent i nvention is conposed so that in the twelfth
solution, the separating neans (50) separates foreign substance fromthe
refrigerant by Amgstleventh solution of the present invention is directed

to a pipe cleaning apparatus for a refrigerating apparatus in

10 which refrigerant pipes (2a, 2B) in a refrigerant circuit are

cleaned.

And, the pipe cleaning apparatus is provided with a
connecting passage (12) for cleaning which is connected to at
leastoneends of therefrigerant pipes (2A, 2B) intherefrigerant

15 circuit to constitute a closed circuit (13) together with the
refrigerant pipes (2A, 2B). .

In addition, the connecting passage (12) is provided with
conveying means (40) for applying a running force to the
refrigerant charged into the closed circuit (13) so that the

20 refrigerant circulates in theclosed circuit (13) and the liquid
refrigerant cleans the refrigerant pipes (2A, 2B) by the flow
thereof through the refrigerant pipes (2A, 2B).

A twelfth solution of the present invention is composed
so that in the eleventh solution, the connecting passage (12)

25 is provided with separating means (50) for separating foreign
substance from the refrigerant circulating intheclosed circuit

(13).



the foreign substance during the passage of the refrigerant 5 in the liquid
phase therethrough. A fourteenth solution of the present invention is
conposed so that in the twelfth solutio, the separating nmeans (50)
includes: a tank (51) for storing the liquid refrigerant having circul ated
in the closed circuit (13); and a heating part (52), 10 accommobdated in the
tank (51), for evaporating the liquid refrigerant in the tank (51) by _
heating to sepahdbdrteenighsolpiioncet the pregsntanvention issepmppsedof
the present invention is conposed so that in the twelfth solution, the
separ at i ngordzhrat (50) the tmellfdds salutidn( Sthef separating tmeansq¢b@)
refrigerant having circulated in the closed circuit (13); a heating part
(52), acceeparates ifonaign substsmce faoomethgorafrigerant byucapturinger ant
in the tank (51) by heating; and a capturing part (53) for allow ng the
flow of thhegforeaign gsubstancd duping the2Ppadsmage ot ubhe anefrigernntgas
refrigerant. A sixteenth solution of the present invention is conposed so
that i b tHa fihe tldamid ophasét theretbroughen, the connecting passage (12)
is provided with cooling neans (84) for cooling the gas refrigerant, having
been changed i mA flossxteentthsolitiepar fitthegpreaest(Hdyent tonhiangempbeedhase
thereof fromgas to liquid and delivering the liquid refrigerant to the
conveyi ng seediisat 400 . the Swelddlersekukt hospl theosepanatcing eseansi (50Nt i on
i's conposed so that in the fourteenth or fifteenth solution, the conveying
means (40)incdudess: autankdd@d ) fgropeoningrthé ldgnliichyefird ggamnt having

circulated in the closed circuit (13); and a heating part (52),
10 accommodated in the tank (51), for evaporating the liquid
refrigerant in the tank (51) by heating to separate foreign
substance therefrom.
A fifteenth solution of the present invention is composed
so that in the twelfth solution, the separating means (50)
15 includes: a tank (51) for storing the liquid refrigerant having
circulated in the closed circuit (13); a heating part (52),
accommodated in the tank (51), for evaporating the liquid
refrigerant in the tank (51) by héating; and a capturing part
(53) for allowing the flow of the gas refrigerant and capturing
20 foreign substance in the gas refrigerant. |
A sixteenth_ solution of the present invention is composed
so that in the fourteenth or fifteenth solution,'the connecting
passage t12) is provided with cooling means (84) for cooiing
the gas refrigerant, having been changed in phase by the
25 separating means (50), to change the phase ther.eo_f. from gas
to liquid and delivering the 1liquid refrigerant to the conveying

means (40).



refrigerant, having been changed in phase by the separating 5 neans (50),
to change the phase thereof fromgas to liquid and a conveyi ng operation of
delivering the liquid refrigerant to theg refrigerant pipes (2A, 2B). An

ei ghteenth solution of the present invention is conposed so that in the

el eventh solution, the conveying nmeans (40) is 10 a conveying punp (80) for
circulating the refrigerant kept in the liquid phase through the entire

cl osed circuit Asgventeentdt sehutiocolaf the pafeaent pnveationiscomposias
conposed so that in the eleventh solution, the conveying neans (40)

i ncl udes: ssoéhiakginetine f@ainteenthiake diifiteerth soleadrimgt; itig ¢onvewisaye
(11) for cleaning connected to the refrigerant pipes (2A, 2B), for cooling

the refri gerans (f40r) cepreies cwata codltisre bperaduar iofy coled imef tilgergas i n
the liquid phase; and pressurizing neans (82), provided in a second

connect i nregfasyeraniti2) havingl beennghangest tiol phasdécby ethegsepatratiiges
(2A, 2B) 20 andpl acedbel owat | eastt hecool i ngneans(81), forpressuri zing the
| i qui dbr efmeages 150 )hy tbeahanget bherphasefthéheofi firom gas ricgdriapdid And
twentieth solution of the present invention is conposed so that in the

sevent eentah comweyimy oplerataian of dediveing the liquicdy reéd€diigermit st
connecting passage (11) for cleaning connected to one ends of the

refriger artheip=frigeraB) pipespl(2agd 28)ave the refrigerant pipes (2A, 2B)

recovers the liquid 10 refrigerant rising up through the refrigerant _

pi pe (2B) and rameightdernhl solatibgafibhegredentvinvendign i eomplosegkr ant

- pipe (2A) by gravity, and the pressurizing nmeans (82) is provided
so that in the eleventh solution, the conveying means (40) is

10 a conveying pump (80) for circulating the refrigerant kept in
the liquid phase through the entire closed circuit (13).

A nineteenth solution of the present invention is composed
so that in the eleventh solution, the conveyihg means (40)
includes: cooling means (81), provided in a first connecting

15 péssage (11) for cleaning connected to the refrigerant pipes
(2A, 2B), for cooling the refrigerént for depressurization
thereby recovering the réfrigeraht in the liquid phasé; and
pressurizingmeans (82), provided in a second connecting passage
(12) for cleaning connected to the refrigerant pipes (2A, 2B)

20 andpiacedbelowat1eastthecoolingmeans(81),forpressurizing
the liquid refrigerant by heating to drive off the liquid
refrigerant.

A twentieth solution of the present invention is composed
so that in the seventeenfh solution, the cooling means (81)
25 is provided in a first connecting passage (11) for cleaning

connected to one ends of the refrigerant pipes (2a, 2B), is

placed above the refrigerant pipes (2A, 2B), recovers the liquid



I n a second connecting passage (12) for cleaning connected to 5 the other
ends of the refrigerant pipes (2A, 2B), is placed below the refrigerant

pi pes (2A, 2B), recovers the liquid reffggerant falling down through the
refrigerant pipe (2A) and runs the liquid refrigerant upf |ow through the
refrigerant pipe (2B) by pressurization. 10 A twenty-first solution
of the present invention is conposed so that in the eleventh, fourteenth,
fifteent hrefrdiggnagdntrtissingtwpnthrougbothey inef migaranz@ipec 28¢sando
conveyi ng heat exchangers (7A, 7B) each provided at sone m dpoint of the
connect i ngupss thee 1ign)idanefordgesmnt dowpklew | threngh tlse xefhigenant and
the two conveyi ng heat exchangers (7A, 7B) alternately carry out a
repetitiveipeo( 28} bypgraviby, endbbéipresser iming weainge( 82) .ishprowvigdeden
changed in phase by the separating neans (50), to change the phase thereof
from gas tim al sgoond conneatingppassage (p29sforiclegningecanneotedf td0
pressurizing the liquid refrigerant by heating the refrigerant to the

ext entb kephe wthexr lémis b phelse, refieigeyanite pipas (RAp2B) j ols cpliacedt he
refrigerant to be recovered and the pressurizing operation cause the |iquid
refri ger abelow bDthelekefrigerant heipesr i(@anar2Bp; peecddrs?2Bhe 2hiquid A
twenty-second solution of the present invention is conposed so that in the

twent y- f i retffrdigerann falldnigedowngthaotghS2he ofe firnisyescamt piipey (28j)nand50)
is formed of a separating heat exchange coil (52), and the separating -

heat exchampe thellidild refcigesardupdlowet hrwoughrbley redriigerastcpapeger s
(7A, 7B) of the conveying, neans (40) to constitute a single refrigerating
circuit (42p)f by grmswmgizdieiena primary
10 A twenty-first solution of the present invention is
composed so that in the eleventh, fourteenth, fifteenth or
eighteenth solution, the conveying meéns (40) includes two
conveyingheatexchangers(7A,7B)eachprovidedafsomemidpoint
of the connecting passage (12) and connected in parallel with
15 each other, and the two conveying heat exchangers (7#, 7B)
alternately carry out a repetitive cooling operation of cooling
the gas refrigerant, having been changed in phase by the
separating means (50), to change the phase thereof from gas
to .liquid and a fepetitive pressurizing operation of
20 pressurizing the liquid refrigerant by heating the refrigerant
to the extent kept in the liquid phase, whereby the cooling
operation causes the refrigerant to be recovered and the
pressurizing operation cause the liquid refrigerant to be.
delivered to the refrigerant pipes (2a, 2B).
25 A twenty-second solution of the present invention is

composed so that in the twenty-first solution, the heating part

(52) of the separating means (50) is formed of a separating



5 refrigerant circul ates separately fromthe closed circuit (13) so that
the primary refrigerant heat-exchanges with a secondary refrigerant
~circulating in the closed circuit(13). 1{n addition, the refrigerating
circuit (4R) for cleaning includes: a conveying passage section (4A) in
whi ch conveying refrigerant 10 passages (71, 72) for passing the primary
refrigerant therethrough are fornmed in the conveying heat exchangers (7A,
7B), respdmatyexchange godlcBRdet andi vhe sisparaingdiean iexchanga gioid
throttling nmechanism (44); a separating passage section (4B) which is -
comuni cat{gR wi i$ comneohedytagtpessage cohvacingheal) exnbangewsi (A he
separating heat exchange coil (52) is connected in series to the discharge
si de of tWBXxomfr ekber donveyingl meaos i (¢0)eabe (cstituteamyi sdngie
direction of refrigerant flow in the conveying passage section (4A) wth

respect t aeafeigepstingnegipassite (4R) | for( 48legningatwhepet ia | peiddry
condensati on and evaporation of the primary refrigerant are alternately

‘provi déd meftigerawe\dinyuicites selpamptel ¥ TAon/8he ¢boped tdirmtuit 413)
twenty-third solution of the present invention is conposed so that in the

t went y- secmthadl the primary péfrigergataheat-ekchangesiRith@ secoadamy,
changes the direction of refrigerant flow in the conveyi ng passage section
(4A) when ter Hgeciaat gdroudatuimeg bh thiesc bosed eixon it4(l3 pecormaddddadion, 12
to or above a predeterm ned val ue, or when the discharge tenperature of the
conpr essorthell refedgeratdngl ciccwitbel(4R)a fordatlzanimg \dxlalsydes : wiaen
the internal pressure of the separating neans (50) becones equal to or
above a prooisteyimggehssage section (4A) in which conveying refrigerant
10 passages (71, 72) for passing the primary refrigerant
therethrough are formed in the conveying heat exchangers (7A,
7B), respectively, and are connected in series to each other
through a throttling mechanism (44); a separating passage
section (4B) which is communicated with the conveying passage
15 section (4A) and in which the separating heat exchange coil
(52) isconnected inseries tothedischargesideof thecompressor
(41); and selecting means (42) for changing the direction of
refrigerant flow in the conveying passage section (4A) with
respect totheseparating passage section (4B) so that repetitive
20 condensation and evaporation of the primary refrigerant are
alternately provided by the conveying heat exchangers (7a, 7B),
respectively.
A twenty-third solution of the present invention is
composed so that in the twenty-second solution, the
25 refrigerating circuit (4R) for cleaning changes the direction

of refrigerant flow in the conveying passage section (4A) when

the discharge pressure of the compressof (41) becomes equal



5 value. A twenty-fourth solution of the present invention is conposed so
that in the twenty-first solution, the heating part (52) of the separating
means (50) is formed of a separating hegtp exchange coil (52), and the
separating heat exchange coil 10 (52) is connected to the two conveying
heat exchangers (7A, 7B) of the conveying neans (40) to constitute a single
refrigerating circuit (4R) for cleaning where a primary refrigerant
ci rcul at esteepar cakdyef @orprédeteévsinedi maliue 18y sthemathehalisdharge
refrigerant heat-exchanges with a secondary 15 refrigerant circulating in
t he cl osedtempenatufe3pf theadompiressarhd 416 hegrames regyuat cio toxX 43 1éwr
cl eani ng i ncludes: a conveyi ng passage section (4A) including conveying
refri gerana pmedegesmined #A)lué,oromdvhenttbhecinteynad Ipasssaahaofiethe( 7A,
7B), respectively, for passing the primary refrigerant 20 therethrough,
t he separ aseparatdhgarehinagS Cpbecomes eqdad tdiioat aboveg apreietenrnided a
conpr essi on passage section (4C) including the conpressor (41) and
comunifcatedlueth the conveyi ng passage section (4A); and sel ecting neans
(42) for changing the direction of refrigerant flow in the conveying 25
passage secti onA( 4entyhfoasphcisdlmttion cofipthesimresersts adgaveatiiom {4C)
so that repetitive condensation and evaporation of the primary refrigerant
are al t er nabmpyspdaso ddathynt tive twehtycaiises/k 5@ lhwtdiorex thaneat 16§ pars) ,
respectively. Further, the conveying passage section (4A) is configured so
that the p(52%rgfr ¢he gepadat ing acstnse(50y dseformelde oforay aepurdeibhg
exchangers (7A or 7B), flows through the separating heat exchange coil

heat exchange coil (52), and the separating heat exchange coil

10 (52) is connected to the two conveying heat exchangers (7A,
7B) of the conveying means (40) to constitute a single
refrigerating circuit (4R) for cleaning where a prilnary
refrigerant circulates separately from the closed eircuit (13)
so that the primary refrigerant heat-~exchanges with a secondary

15 refrigerant circulating inthe clesed circuit (13). Inaddition,
the refrigerating circuit (4R) for cleaning includes: a
conveying passage section (4A) including conveying refrigerant
passages (71, 72), formed in the conveying heat exchangers (7A,
7B), respectively, for passing the primary refrigerant

20 therethrough, the separating heat exchange coil (52) and a
throttling mechanism (44); a compression passage section (4C)
including the compressor (41) and communicated with the
conveying passage section (41\); and selecting means (42) for
-changing the direction of refrigerant flow in the conveying

25 passage section (4A) with respect to the compression passage
section (4C) so that repetitive condensation and evaporation

of the primary refrigerant are alternately provided by the



5 (52),

S reduced'in pressure by the throttling nechanism (44) and is

evaporated by the other conveyi ng heat exchanger (7A or 7B). A twenty-fifth

solution of the present invention is cogposed so that in the twenty-fourth
sol ution,

t he conpression 10 passage section (4C) has an air-cool ed

condenser (4e), provided on the discharge side of the conpressor (41),
condensing the primary refrigerant discharged fromthe conpressor (41).
t went y- si xadnw=y ing dveadf exithapgessn( 7ARVEB) } arespecininpekyd Fartther, ithe he
twenty-fifth solution, the air-cooled 15 condenser (4e) drives an

ai r - cool i ngpriveeyidd pa\sisatga sectliionhi@Re 1|srmnﬂ19unédtduethalmﬂaspm'u.n(a4y)

becones equal to or above a predeterm ned value. A twenty-seventh solution

of the preasfirtigewamt isncondenspddsgdonemf thetconwveyihg hdatcekxghhoges
the 20 refrigerating circuit (4R) for cleaning is configured so

sol ution,
t hat the gdredr MBypabbowd2rhebaghethehaseparctimg héat eéxchanget colidw in

t he conveyi ng passage section (4A) when the suction pressure of the
conpr e§sor(52%) i cedntet|in pressurdeebywthepthgotelingenechand sn?$44)

twenty-eighth solution of the present invention is conposed so that in the

twenty- f owrich ileaporated bgf theeoathery conveey ing 4pat oexchaagery (i7a

provided with a 14 differential pressure control passage (49) bypassing

t he separ aix reheat exchange coil (52) and including a shut-off valve (

Atvventy

10

15

20

25

ninth solution of the present invention is
A twenty-fifth solution of the present invention is

composed so that in the twenty-fourth solution, the compression
passage section (4C) has an air-cooled condenser (4e), provided
on the discharge side of the compressor (41), for condensing
the primary refrigerant discharged from the compressor (41).
| A twenty-sixth solution of the present invention is
compbsed so that in the twenty-fifth solution, the air-cooled
condenéer (4e) drives an air-cooling fan (4f) when the discharge
pressure of the compressor (41) becomes equal to or above a
predetermined value. .

A twenty-seventh solution of the present invention is
composed so that in. the twenty-fourth solution, the
refrigerating circuit (4R) for cleaning is configured so that
the selecting means (42) changes the direction of refrigerant
flow in the conveying passage section (4A) when the suction
pressure of the compressor (41) becomes equal to or below a
predetermined value. |

A twenty-eighth solution of the present invention is
composed so that in the twenty—fourth solution, the

refrigerating circuit (4R) for cleaning is provided with a

for
A

A

V) .



5 conposed so that in the twenty-second or twenty-fourth solution, the
connecting passage -(12) is provided with a chargi ng passage (9S) for
charging the secondary refrigerant intojghe closed circuit (13) froma
refrigerant bonb (91) before cleaning is carried out, and a recovery
passage (9R) for recovering the 10 secondary refrigerant fromthe cl osed
circuit (13) to the refrigerant bonb (91) after cleaning is carried out. A
thirtiet hdsidifierent il t peressamant contaeli cpassagenpdel dypasasing the
twenty-second or twenty-fourth solution, the connecting passage (12) is
provi ded wiegarating gaeabasezabhangesroil (52) dand i imclhwdingcandhng-off
refrigerant of high tenperature and high pressure fromthe upstream si de of
t he convewalgene@VEexchangers (7A, 7B) when cleaning is conpleted to supply
t he ducted secondary refrigerant to the downstream side of the conveying
‘heat exchanger sA ( Tkent®-niitth solusiom rof- fthestprsesentonimfentiopr dsent
I nvention is conposed so that in the eleventh solution, the connecting
passagb (Wmposexbabithateinithe twentigeseebnidyer awenty-diduattdssbilutnibing
conveying neans (40) to the liquid-refrigerant pipe (2A) through the
gas-ref ri gdreanbnpept inZBpassakee( 12§ rigprantided withaiicharyimy pagsageond
solution of the present invention is conposed so that in the el eventh
sol ution, (98 clearnchargingsthef siegendalryc hrefjeiyerdant t intol bhedciiosed t
(13) is the sanme as charged into a new refrigerant circuit constituted by
t he cl eanediramiit gaxdnifyomes Kfyigdranth bombt Y91 bédfereutileanding lis
present invention is

carried out, and a recovery passage (9R) for recovering the

10 secondary refrigerant from the closed circuit (13) to the
refrigerant bomb (91) after cleaning is carried out.

A thirtieth solution of the present invention is composed
so that in the twenty-second or twenty-fourth solution, the
connecting passage (12) is provided with a hot gaé passage (15)

15 for ducting the secondary refrigerant of high temperature and
higﬁ pressure from.thelupstream side of the conveying heaﬁ
exchéngers (7A, 7B) when cleaning is completed to supplf the
ducted secondary refrigerant to the downstream side of the
conveying heat exchanéers (7A, 7B).

20 A thirty-first solution of the present inﬁention is
composed so that in the eleventh solution, the connectingpassage
(12) is configured so that the refrigerant circulates from the
conveying means (40) to the liquid-refrigerant pipe (2A)
throﬁgh the gas-refrigerant pipe (2B) in the refrigerant

25 circuit. |

A thirty-second solution of the present invention is

composed so that in the eleventh solution, the cleaning



5 conposed so that in the el eventh solution, the refrigerant charged into
the closed circuit (13) is an HFC refrigerant, an HC refrigerant or an FC
refrigerant. <Operation> Wth the aboveqpenti oned features of the present
invention, 10 in the first and el eventh sol utions, outdoor and indoor
units are renoved fromthe refrigerant pipes (2A, 2B) in the preinstalled
refrigerant circuit, and the connecting passage (12) is connected to at

| east one refsigérame ¢chargegdr intopthescloped2gircyitofdsilt dise ther isamed
circuit (13). Then, a cleaning 15 refrigerant is charged into the cl osed
circuit (E® chargedsintza new trefeigerantndireuatycansti tadied bmdhea he
refrigerant is charged into the closed circuit (13) fromthe refrigerant
bonb (91) dleanerh réfrigergnhgpppesad@A,92B)Jn the ninth and thirty-second
solutions, the refrigerant 20 charged into the closed circuit (13) is the
sane as char gedAi nthdrtynevhied r sgdudritorci o fuitthecopsesentediiwentiton| daned
refrigerant pipes (2A, 2B). In the tenth and thirty-third solutions, any
one of ban ddiposed i ger that dm Hhe eéleyentht salatdorRC thér rgfrigerant
charged into the closed circuit (13), 25 thereby conpleting the first
step. Subsdpmyed yintdethenecdpsed cdatuiti()13n iseanochREcrefigigessads (12)
Is driven for circulation of the refrigerant. For 16 exanple, in the
third, fouanHGmeErjgeranthorohnt Feénxefirigerant he conveyi ng punp (80)
causes circulation of the refrigerant. Alternatively, in the nineteenth and -
twenty-fi rpesatiiomwrns, driving the cooling and pressurizing neans (81, 82)
and using : _
With the above-mentioned features of the present invention,

10 in the first and eleventh solutions, outdoor and indoor units
are removéd from the refrigerant pipes (2A, 2B) in the
preinstalled refrigerant circuit, and the connecting passage
(12) is connected to at least one ends of the refrigerant pipes
(2a, 2B) to constitute a closed circuit (13). Then, a cleaning

15_ refrigerant is charged into the closed circuit (13). In this
case, in the eighth and twenty-ninth solutions, the refrigerant
is charged into the closed circuit (13) from the refrigerant
bomb (91) through the charging passage (98).

In the ninth and thirty-second solutions, the refrigerant

20 charged into the closed circuit (13) is the same as charged
into a new refrigerant circuit constituted by the cleaned

" refrigerant pipes .(2A, ZB.). 'In the tenth and thirty-third
solutions, any one of an HFC refrigerant, an HC refrigerant
and an FC refrigerant is chafged into the closed circuit (13),
25 thereby completing the first step.
| Subsequently, the conveying means (40) in the connecting

passage (12) is driven for circulation of the refrigerant. For



5 the gravity cause circulation of the refrigerant. Further, in the
fourth, fifth, sixth, twenty-first and twenty-second solutions, for :
exanpl e, the conpressor (41) of the reftggerating circuit (4R) for .cleaning
is driven so that a primary refrigerant is circulated in the refrigerating
circuit 10 (4R) for cleaning. 1In the refrigerating circuit (4R) for
cleaning, the refrigerant of high tenperature and hi gh pressure, discharged
- fromthe exanpdssoin(tiie thirdysionrshiand edghtaenih sedndion®, drdving
exanple, in the third, fourth, fourteenth and fifteenth solutions, the

ref ri ger arthef conweying pumpsedo) tdauses & imeatl atkiomafe thei refs2yerhanthe

. separating neans (50) and evaporates a secondary refrigerant in the liquid
phase for Adlteamatyiwely edin theninetednsih aidttwentyafirshgsadubdonsq) .
Thereafter, the primary refrigerant, having passed through the separating
heat exchalgeriogy theb2polfinganidnpressamifz ing n@a o n(\8dy, 82 )haard esdngnger
(7A). Specifically, the primary refrigerant of high tenperature, having
passeddt hrdueglgrahel tgepraws € ngibeulationande the réfigefante separating
means (50), flows, into the first conveying heat exchanger (7A), and is
condensed t her efurtibehgaint hhe2FousebhondEfithr efsixteh antwentyh€ikrsguaddphase
and increase the pressure thereof. This pressure increase allows the
secondar y tweintiygevexund csahiions, r fioni eganplee twhel eomnpregsioapt( 4il) bife

17 liquid phase, so that the secondary refrigerant flows out of the first
conveyi ng theatrefrdigeErpdring Aimndit @R Y Ifors cliesoigly tilse drdfrengecathai pes
(2A, 2B). Particularly, in the seventh and thirty-first solutions, the
secondar y apfingey aefriigyerant is circulated intherefrigerating circuit

10 (4R) for cleaning. In the refrigerating circuit (4R) for
cleaning, therefrigerant of high temperature and high pressure,
discharged from the compressor (41), flows into the separating
means (50). For example, in the third, fourth, fourteenth and
fifteenth solutions, the refrigerant flows into thg separating

15 heat exchange coil (52) of the separating means. (50) and
evaporates a secondary refrigerant in the liquid phase for
cleaning stoi‘ed in the tank (51.) of the separating means (50).
Thereafi_:er, the primary refrigerant, having passed through the
separat_ing heat exchange coil (52), flows into one of the

20 conveying heat exchanger (7A).

Specifically, theprimaryrefrigerantof high temperature ’
having passed through the separating heat exchange coil (52)
of the separating means (50), flows into the first conveying
heat exchanger (7A), and is condensed therein to heat fhe

25 secondary refrigerant in the liquid phase and increase the
pressure thereof. This pressure increase allows the secondary

refrigerant to obtain a running force while being kept in the



5 circulated fromthe conveying, neans (40) through the gas-refrigerant

to the liquid-refrigerant pipe (2A) in the refrigerant circuit.
her hand, the primary refrigergnt is reduced in pressure in the
throttling nmechanism (44) and then flows into 10 the second conveying
(7B). The primary refrigerant is evaporated therein to cool
t he cl eaning secondary refrigerant in the gas phase thereby turning it

pi pe (2B)
On the ot

exchanger

the i qui

d istwisck phase o s@dihat dthe [secondary chefiydgerante fdowsn eaty of

heat

into

refrigerant, the secondary refrigerant is reduced in pressure, 15 which
causes t haheeddinedr gonveyigg heati exchangequ{ @A pand thernhd lows siiromghhe
second conveyi ng heat exchanger (7B) while sucking the secondary

ref ri ger artthe wetffivd gpaangh gepds (24, h@ByspaPatritiguleedys, ifbthe seveath

primry

refrigerant evaporated in the second conveyi ng heat exchanger

returns 2@nd thértymfidastors¢linkionisg pthenrsecwidager aetf misgeant t ie
above operation. Thereafter, the direction of refrigerant flowin the

conveybng qiasarlptedct foom ( 48heof conweyding garesnsig (40 rui thedRghor the
i s changed. For exanple,in the twenty-seventh 25 solution, the

di recti on gas-edfr perant fpipe i (2B hdo thecyiqyigasedad geamntopipeA) 2R9

cl eani ng

changed when the discharge pressure of the conpressor

t he
(7B)

(41) becones equal to

or above dmrdoetsefrigerant18ivedd&. or when the di scharge tenperature of
t he conpressor (41) becones equal to or below a predeterm ned val ue, or
when the internah thessiher dfandye thep prdmany medird deégtnthdeomesiuvemdalint o or
above a predeterm ned value. As a result of this change

10

pressure in the throttling mechanism (44) and then flows into
the second conveying heat exchanger (7B). The primary
refrigerant is evaporated therein to cool the cleaning secondary

refrigerant in the gas phase thereby turning it into the liquid

- phase. As a result of this phase change of the secondary

15

20

25

refrigerant, the secondary refrigerant is reduced in pressure,

which causes the secondary refrigerant in the liguid phase to

be stored in the second conveying heat exchanger (7B) while

sucking the secondary refrigerant in the gas phase from the
separating means (50). Then, the primary refrigerant
evaporated in the second conveying heat exchanger (7B) returns
to the compressor (41). The primary refrigerant repeats the
above operation. |

Thereafter, the direction of refrigerant flow in the
conveying passage section (4A) of the refrigeréting circuit
(4R) forcleaning ischanged. Forexample, inthetwenty~-seventh
solution, the direction of refrigerant flow in the conveying
passage section (4A) is changed when the discharge pressure

of the compressor (41) becomes equal to or above a predetermined



5 in the direction of refrigerant flow, the primary refrigerant of high
t enperature, having passed through the separating heat exchange coil (52)

of the separating neans (50), flows int¢g8the second conveyi ng heat

exchanger

(7B) to deliver the cleaning secondary refrigerant to the

refrigerant pipes (2A, 2B). Then, 10 the primary refrigerant is
evaporated by the first conveyi ng heat exchanger (7A) to cool the cleaning

secondar y vagfue gerawhenrithe diseharge tempeatair e ofivielye epmpras s Hddder
repeats such an operation to circulate the
secondar y hegomegregunal nte her dhebed aipredetersinedsvalue, qn whemn ithe v,

(7A). The primary refrigerant

in the twenty-fourth solution, for exanple, the refrigerant of high

t enper at urintexnial ghressyce r@:ﬁ the cdepagratingmuennsc (hP)ebecomes] pqualows

t hrough the first conveying heat exchanger (7A) and is condensed therein to
heat the duroadabpvecarppedebherminedevhilyei.d phazerdsult of &dsis chahge

pressure thereof. Thereafter, the two-phase primary refrigerant partly in

t he ga® phiaschendipmction oft tefirigemnthfldew,pihe ptimaryhrefirigerant

condensed,

separ at i ngpfirhdigh téfperatireyahavingspassed|ardough st separatsing deadnt
the liquid phase stored 25 in the tank (51) of the separating neans (50).

flows into the separating heat exchange coil (52) of the

in

The pri marexcleinggecanl ($2)edficttie sqpagscuirey yeans (504t Eiloysndatani sm
(44), flows into the second conveyi ng heat exchanger (7B), and 19 is
evapor at edclieheeeond convey inghesdr erchangesf (78 tandel ivelrctha e lelansing
thereby turning it into the liquid phase. As a result of this phase change
of part ofsedendaryxedini gexfantgeoarie relfe:is_;anmﬂapg'apgss(zki RiBjer aMhem t he
separﬁhlng means (50) is sucked

15

20

25

the primary refrigerant is evaporated by the first conveying
heat exchanger (7A) to cool the cleaning secondary refrigerant
and store it in the first conveying heat exchanger (7A). The
primary refrigerant repeats such an operation to circulafe the
secondary refrigerant in the closed circuit (13).
Alternatively, inthetwenty-fourthsolution, for example,
the refrigerant of high temperature and high pressure,
discharged from the compressor (41), flows through the first
conveying heat exchanger (7A) and is condensed therein to hea_t
the secondary refrigerant in the liquid phase for increase in
pressure theréof . Thereafter, the two-phaseprimary refrigerant
partly in ‘the gas phase and partly in the liquid phase, part
of which has been condensed, flows into the separating heat
exchange coil (52) of the separating means (50), and evaporates
the cleaning secondary refrigerant in the liquid phase stored
in the tank (51) of the separating means (50). The primary
refrigerant is reduced in pressure by the throttling mechanism

(44), flows into the second conveying heat exchanger (7B), and



5 and the secondary liquid refrigerant is stored in the second conveying
heat exchanger (7B). Then, the primary refrigerant evaporated by the second
conveyi ng heat exchanger (7B) returns tqgthe conpressor (41). The primary
refrigerant repeats such an operation. 10 Further, in the
twenty-seventh sol ution, when the suction pressure of the conpressor (41)
becones equal to or bel ow a predeterm ned value, the direction of

‘refri geranis févaporatéed thenesin np pasdaghessecondatrtyefriganagedin the s
causes the second conveyi ng heat exchanger (7B) to condense the primary 15
refrigeranjas phasienthetebyl tweninhgeits dndodehy Tiefuidjphasie.t hAsea rdsmlte
refrigerant pipes (2A, 2B), and then causes the first conveying heat
exchanger 4¢fAhis phayechiangehefppareryf ritie isgrrondaty arefimi gechst priché he
secondary refrigerant therein. The primary refrigerant repeats such an
oper ati on gecondavyajas refirigerantninthe sépagating meand g 50 )oieduskedi t
(13). Alternatively, in the twenty-fifth and twenty-sixth solutions based

on t he bt weand - flpeir s dcondaty obiquhdnrelie idesant de preorad dmftidh&econd
conpressor (41) becomes equal to or above a predeterm ned val ue, the

ai r - cool i ngohesy L #§) hést Exolednger t (7EpPNderisen | thep primary elefirdeyextint n
the air-cool ed condenser (4e) thereby reducing the discharge pressure.

Al t er nat i vevyporatéticoy Wwhdl ¥ eCopldl Bofiveytingnhdat askciahdér (7B returns
twenty-fourth solution, the shut-off valve (SV) of the differential

pressure contihd coafargssddPalypaTHe priina e pefatigerdenirepedtangiali |
(52) is opened or closed to reduce the anobunt of heat exchange between the
primary aransepenasiygn.

10 Further, in the twenty-seventh solution, when the suction
pressure of the compressor (41l) becomes equal to or below a
predetermined value, the direction of refrigerant flow in the
-conveyipg passage section (4A) is changed'. This causes the
second conveying heat exchanger (7B) to condense the- primary

15 refrigerént thefein and deliver the secondaiy refrigerant
therein to the refrigerant pipes (2A, 2B), and then causes the
first conveying heat exchanger (7A) to evaporate the primary
refrigerant thereinand storethesecondary refrigerant therein.
The primary refrigerant repeats such an operation to circulate

20 the'secondary refrigerant in fhe closed circuit (13).

| Alternatively, in ‘the twenty-fifth and twenty-sixth
solutions based on the twenty-fourth solution, when the
discharge pressure of the compressor (41) becomes equal to or
above a predetermined \falue  the air-cooling fan (4f) is driven

25 to condense the primary refrigerant in the air-cooled condenser

(4e) thereby reducing the discharge pressure.

Alternatively, in the twenty-eighth solution based on the



5 refrigerants in the separating heat exchange coil (52). "This reduces
the pressure of refrigerant in the tank (51) of the separating neans (50)
and thereby a differential pressure can2@pe secured between the separating
means (50) and the conveying heat exchanger (7A or 7B) out of which the
secondary refrigerant 10 is delivered. Through the circulation of the
secondary refrigerant in the liquid phase, foreign substance such as

| ubri cati royenty-depusthecsalnviong ither shut-eeEf ofalve r(@V) gafantths pes
(2A, 2B) blends in.the secondary refrigerant. And, in the second 15 and

t hi rt eent Misiferemintal guesspreecontawlat paasafyet hedS pc drydmss ined r itder ant
I n which the foreign substance bl ends, the foreign substance is captured by

t he separ separatcihng hgad) exbbhanyjeacsEl (1529 ysrapenert vantlpaeddao riedmagh t he
separating nmeans (50). 20 Particularly, in the third and fourteenth

sol ut i ons,thehamenrnde headl exchange betweerh thieec pirdmaryn aandbseapndaxtyends
flows into the separating neans (50). In the separating neans (50), the
secondary veffrigeramts i in elepseplaat tting hgat excFide aididn (62 )heaThfissom
t he separating heat exchange coil (52) 25 to turn into the gas phase as
descri bed péiwses tise apressure blfe riefrdigeramtbsimntiee | tankpabayed£f mhe t he
secondary refrigerant and deposited on the bottominside of the tank (51).
21 C eani nepgdrat big ing=aeent( 50 pand her2By asdtfferethtdsl pressurareaner .
When this cleaning operation is conpleted, the second step is conplete.
Al t er nat i \bed pecurdd beftwmecinhthedséparatihly meansi (50) tdrel the conveying

heat exchanger (7A or 7B) out of which the secondary 'refrigerant

10 is delivered.

Through the circulation of the secondary refrigerant in
the liquid phase, foreign substance such as lubricating oil
deposited onto the inner surfaces of the refrigerant pipes (2A,
2B) blends in the secondary refrigerant. And, in the second

15 and thirteenth solutions, during the circulation of the

secondary refrigerant in which the foreign substance blends,

the foreign substance is captured by the separating means (50)

when the secondary refrigerant passes through the separating
means (50).

20 Particularly, in the third and fourteenth solutions, the

secondary refrigerant in which the foreign substance blends

- flows into the separating means (50). In the separating means

(50), the secondary refrigerant is evaporated through the

application of heat from the separating heat exchange coil (52)

25 to turn into the gas phase as described above. As a result,

the foreign substance is separated from the secondary

refrigerant and deposited on the bottom inside of the tank (51).



5 secondary refrigerant in which the foreign substance blends flows into
the tank (51) of the separating neans (50). This secondary refrigerant in
the Iiquid phase is evaporated through phe application of heat fromthe
separating heat exchange coil (52) to turn into the gas phase as descri bed
above. As a result, 10 the foreign substance is separated fromthe
secondary refrigerant and deposited on the bottominside of the tank (51).
Further, whHezaninrg she nefinigefanygipes i(2A4,h8BJaispraceiedseet imtduigh t he
capturing part (53), foreign substance such as lubricating oil blending in
t he secondwanner! r iWemthisscleaniag ¢operativhais idumpkebedarthe secogst ant
Is provided as clean one. This clean secondary refrigerant flows into one
of the corstssp nis heempketieangers (7A, 7B) as descri bed above. The secondary-
refrigerant repeats such an operation. Wen this cleaning operation is '
conpl et ed, the Atterndattizeliys donphetfouth and fifitreédnth solmtien f ithst and
el eventh solutions, the refrigerant pipes (2A, 2B) are cleaned in such a
manner 5t hatedandaxy rebsfigerantl dmdwhich Hthe charelhgy sebstgacanblenkim
this cleaning operation is conpleted, the second step is conplete. 25

At the conflets adintod tlhhe tarkn(Bl) opErtheoseparatiagt meaniset(509al utihds t he
secondary refrigerant of high tenperature and high pressure is delivered

fromthe wstomdary reXtr isyjeismtofint ke ddrpeid phabeat s evelpppered EAronigh t o
t he downstream si des 't hereof through the hot gas passage (15). This results
i n evapor dtheapyl idet 5ot efheatr Eromgeheardeparatindg ihpatd epfcdbsmdesfcoiiln t he
refrigerant pipes (2A 2B). :

(52) to turn into the gas phase as described above. As a result,

10 the foreign substance is separated from the secondary
refrigerant and deposited on the bottom inside of the tank (51).
Further, when the secondary refrigerant in the gas phase passes
through the capturing part (53), foreign substance such as
lubricatingoil blending in the secondary refrigerant is removed

15 so that the secondary refrigerant is provided as clean one.
This clean secondary refrigerant flows into one of the conveying
heat exchangers (7A, 7B) as described above. The secondary
refrigerant repeats sﬁch an operation. When this cleaning
operation is completed, the second step is complete.

20 Further, in the first and eleventh solutions, the
refrigerant pipes (2A, 2B) are cleaned in such a manner that
foreign substance blends in the secondary refrigerant. When
this cleaning operation is completed, the second step is
complete.

25 At the completion of the cleaning operation, in the

thirtieth solution, the secondary refrigerant of high

temperature and high pressure is delivered from the upstream



5 Thereafter, in the eighth and twenty-ninth solutions, the
refrigerant is recovered to the refrigerant bonb (91) fromthe closed
circuit (13) through the recovery passa@2 (9R). Then, the upper connecting
passage (11) and the second connecting passage (12) are detached fromthe
refrigerant pipes (2A, 2B), 10 thereby conpleting the third step. <Effects
of the Invention> According to the present invention, since the refrigerant
pi pes (2A sidysiof the aanveyinghead exghanggr OHAc|78nta, the dopngitiraan | ed
or newy installed refrigerant pipes (2A, 2B) can 15 be cleaned with
reliabilitgidesihereef chwonghlthediot gas passage t(3S Jr eMsisaesmlts
refrigerant pipes (2A, 2B) to be used for a newy installed air conditioner
whi | e bei nip lesfapanatplanef the #econdary mef nigerantitinobhefl iguid phase
conditioner can be sinplified and reduced in cost. 20 Particularly,
when an HAEfefingthenrefyigeramt @ipesis@@Afi 2Bh.newy installed air
condi ti oner, production of foreign substance can securely be prevented.
Thi s oBvi at es t Rberkeafery dh the giightir gndubeenty+hinthleglutitorsy the
ensuring the reliability of the air conditioner. 25 Furt her nore,
si nce the pefrhgenahtdis afedapered tw the fefrigByrandnbbmbué®d) wExom thes ng
left in place, it is not necessary to strip part of walls and ceilings of
the buil dietosedicbreitngld) tderoughekhe reswoweny gassadei(9R) 4 olhen,
pronpt installation of the new air conditioner and ensures the reliability
t her eof . |thadappesncosnect inge passiags {1k ardrther aecopdpeoni@gtaR) are
reused, this realizes recycling of such an existent

passage (12) are detached from the refrigerant pipes (2A, 2B),

10 thereby completing the third step.

<Effects of the Inventioﬁ>

According to the present invention, since the refrii_;erant
pipes (2A, 2B) in the refrigerant circuit can be cleaned, the
preinstalled or newly installed refrigerant pipes (2A, 2B) can

15 becleaned wifh reliability. . Sﬁch acleaningallows ,. for example,
the preinstalled refrigerant pipes (2A, 23) to be used for a
newly installed air conditioner while being left in place. As
a result, theinstallationofanairconditionercanbesimplified
and reduced in cost.

20 Particularly, when an HFC refrigerant for example is used
for a newly installed air conditioner, production of foreign
substance can securely be prevented. This obviates the clogging
of a capillary tube or the like, thereby ensuring the reliability
of the air conditioner.

25 Furthermore, sincethepreinstalled refrigerant pipes (24,
2B) can be used while being left in place, it is not necessary

to strip part of walls and ceilings of the building in installing



5 resource. According to the fifteenth solution, since the separating
means (50) heats the refrigerant at the heating part (52) and captures
forei gn substance at the capturing part 2853), foreign substance such as

| ubricating oil can securely be renoved. 10 According to the

ei ghteenth solution, since the conveying means (40) is fornmed of a
conveying punp (80) for conveying a refrlgerant, the cleaning refrigerant
can be ci rzpen @&iniaonditiones. stPhisuablowgcar pragptoinssadiladtiamaf and
twentieth solutions, since 15 the conveying neans (40) is conposed of the
cool i ng mhes qm)aqumm@ssnrandngnmms the) relhabdllddy wpereot.
refrigerant can be circulated with snall conveying power. According to the
twenty-first an@intadsiitiorecsincedthe preinsdialded hefrigerdamtypipesi(@iant
is conveyed in such a manner 20 that the two conveying heat exchangers (7A,
7B) in the2Befargereused,cthisi replRzdretyehing aft suaht eny exdmtendut
repetitive cooling and pressuri zing operations, respectively, this provides
a hi ghdr elregourcy. conveyance of refrigerant. According to the
twenty-second sol ution, since the 25 refrigerating circuit (4R) for
cleaning is forhedonﬁiagstugﬂr_e fafftiegartdx sadutiooyi $innd tthe sepladagsimnt i s
conveyed by neans of a systemusing a secondary refrigerant, this provides
a 24 himgans| (%0) [heats dthe yeiforl gérant rayditentheatting papows2) and
According to the twenty-third solution, since the direction of refrigerant

circul ati craptmrés fiooredgn sy hstsgage aethewapwmg pamet r(&3) .geﬁm:te:rgp
circuit (4R) for cleaning
substance such as lubricating oil can securely be removed.

10 According to the eighteenth solution, since the éonveying
means (40) is formed of a conveying pump (80) for conveying
a refrigerant, the cleaning refrigerant can be circulated with
a simple structure.
Accordingixnthenineteenthandtwentiethsoldtions,since
15 the conveying means (40) ié composed of the cooling means (81)
and the pressurizing means (82), the cleaning refrigerant can
be circulated with small conveying power.
Accordingtothetwenty-firstandfwenty—secondsolutions,
since the secondary refrigerant is conveyed in such a manner
20 that the two conveying heat exchangers (7A, 7B) in  the
refrigerating circuit (4R) for cleaning alternately carry out
repetitive cooling and pressurizing operations, respectively,
_this provides a high-reliability conveyance of refrigerant.
According to the twenty-second solution, since the
25 .refrigerating circuit (4R) for cleaning is formed of a single
refrigerating circuit and the refrigerant is conveyed by means

of a system using a secondary refrigerant, this provides a



5 i s changed dependi ng upon the di scharge pressure of the conpressor (41)
or other factors, circulation of the cleaning refrigerant can be nade with
reliability. According to the twenty-fougjh solution, since the primry
refrigerant, part of which has been condensed in one of the 10 conveying
heat exchangers (7A or 7B), is further condensed by the separating heat
exchange coil (52), a sufficient anount of heat for pressurizing the
secondary hdigh-gelabilbitypeconceyanceTlbifs relfirdwendrt sectindboy pewerger ant
to be circulated in the closed circuit (13) with reliability. 15 In

particul ar, for Adecordingl e Hiier cfwegtyathizd thelatdongar gpinekr i gheant,
sone HFC refrigerants have tenperature gradients with respect to the

i sobaric | igigdeaiigredft befsdgerantdclirgulddiote iandheheonatyingepasange
line in the Mollier diagram Therefore, if the condensation tenperature of

the primargedtioref (4KE G tthé Sreégpifgarat inlgh & iyorsitr aRf foe cteandagy
refrigerant evaporating in the separator (50) becones | ower than that of

t he_sechndargy énaﬁir;ear aldpéndih§y updn ot hiehed L9y By Preddsexe hamethe’A
or 7B). As a result, thesecondary refrigerant can be circulated in the

cl osed cir géniprebBori(idl )22’ 6theki FattoraGceisdcnd atddmeft vhet yléahtihgand
twenty-sixth solutions, since the conpression passage section (4C) is

provi ded wirddfrigeXart) ¢an -b@ohadecRidangel igds)Litgondensati on and heat
radi ation can be made on the primary refrigerant with reliability. This

securely preventfceor@if§id vhe wehty- fderth evdutdodl, siRceitgle primawye
refrigerant in the refrigerating circuit (4R

refrigerant, part of which has been condensed in one of the

10 conveying heat exchangers (7A or 7§), is further condensed by
the separating heat exchange coil (52), a sufficient amount’
of heat for pressurizing the secondary refrigerant canbe secured.
This allows the secondary refrigeraht to be circulated in the
closed circuit (13) with reliability. |

15 in particular, for the use of;ﬁn HFC refrigerant as the
secéndary refrigerant, some HFC refrigerants have temperature
gradientswithrespecttotheisobariclinebetweenthesaturated
liquid line and the saturated vapor line in the Mollier diagram.
Therefore, if the condensation temperatgre of the primary

20 refrigerant is constant, the pressure of the secondary
refrigerant evaporating in the separator (50) becomes lower
than that of the secondary refrigerant flowing out of the
conveying heat exchanger (7Aor 7B). As aresult, the secondary
refrigerant can be circulated in the closed circuit (13) with

25 reliability.

According to the twenty-fifth and twenty-sixth solutions,

since the compression passage section (4C) is provided with



5 for cleaning. According to the seventh and thirty-first solutions, since
the secondary refrigerant is passed into the preinstalled
liquid-refrigerant pipe (2A) of snaller2Bianmeter fromthe preinstalled
gas-refrigerant pipe (2B) of larger dianeter, the 10 secondary refrigerant
can be circul ated w thout expandi ng hal fway therebetween. Accordingly, the
secondary refrigerant can be circul ated while being kept in the |iquid
phase, thakRlisgnledappdenterddelas candansation and hept & lon
According to the twenty-eighth solution, since the 15 differential
pressure @ e mpdesancthe @rimany sefyxdgenani g thired ighd Igtyar fhis
refrigerant bypasses the separating heat exchange coil (52), the pressure
of the se@RRI¥SLY cPreyenis: am exgestpweardse( 3@ the pressucecof: e t hat
of the secondary refrigerant in one of the conveying heat exchangers (7A or
7B) 20 thightepressurensefriigerpntefin ghemefyigeratingzgireonit (H4R)
ensures a differential pressure between the conveyi ng heat exchanger (7A or
7B) an8 tHoxepbeandnge¢50) with reliability. As a result, the secondary
refrigerant can securely be circul ated. 25 According to the thirtieth
sol ution, sinceAcherdinggts thessenwenthand thirty+fdustisalukionsalsince
secondary refrigerant in the preinstalled refrigerant pipes (2A 2B) at the
conpl eti orthe gsecohdaryaredrtgerantuis ypassedajotst cthenpredosralded
Brief Description of Drawings Figure.1l is a refrigerant circuit diagram
showi ng 5 EHawidrrefrigerante pipsec(2A)nwdht$maller diameter from the

preinstalled gas-refrigerant pipe (2B) of larger diameter, the
10 secondary' refrigerant can be circulated without expanding
hal fway therebetween. Accordingly} the secondary refrigerant
can be circulated while being kept in the liquid phase, thereby
suppressing;the decrease in the cleaning efficiency.
According to the twenty-eighth solut'ion, ‘since the
15 differential pressure control passage (49) is provided through
which the primary refrigerant bypasses the separating heat
exchange coil (52), the pressure of the secondary refrigerant
in the separator (50) can be lowered than that of the secondary
refrigerant in one of the conveying heat exchangers (7A or 7B)
20 that delivers the primary refrigerant by pressurization. This
ensures a differential pressure between the conveying heat
exchanger (7A or 7B) and the separator (50) with reliability.
As a result, the secondary refrigerant .can securely be
circulated. |
25 According to the thirtieth solution, since the hot gas
passage (15) is provided, the residual secondary refrigerant

in the preinstalled refrigerant pipes (2A, 2B) at the completion



Figure 2 is a plot show ng heat balance in a refrigerating circuit of the
Enbodinent 1. Figure 3 is a refrigerant circuit diagram show ng Enbodi nent
2 of the present invention. 10 Figere 4 is a refrigerant circuit
di agram show ng essential parts of Enbodiment 3 of the present invention.
Figure 5 is a refrigerant circuit diagramshow ng essential parts of
Enbodi nent 4 of the present invention. Figure 6 is a refrigerant circuit
di agr am stefvigkeaniegtcan secpiely be Ewaptirated ;ard reeopessdnt
invention. Figure 7 is a refrigerant circuit diagramshowi ng all parts of
Enbodi ment 5 of the present invention. Figure 8 is a refrigerant circuit
di agr am showi ng essential parts of Enbodi nent 6 of the present invention.
20 Boief Descriptidni gér Brawimgsui t di agram showi ng all parts of
Enbodi nrent 6 of the present invention. Best Mde for Conveying Qut the
| nventi on Her ei haguee, kEnhicdli eenrefofigeranir esdmicuirty edtiiagran | Eh2Wwing:
described in detail with reference to the draw ngs. <Enbodi nent 1> As shown
i n Fi gbr e Embad jmemt cl eafii hheappeseands invendrion. 27 cl eani ng refri gerant
pipes (2A, 2B) in a preinstalled refrigerant circuit by neans of a system
usi ng a secondaFigurér? ger amplotashomisrgchert balanoecin adrefriigerating
preinstalled refrigerant pipes (2A, 2B). In Figure 1, two preinstalled 5
refrigeramtipiquest 204f e aEmbbdamenst dd. Thesepreinstall ed refrigerant
pi pes (2A, 2B) are interconnection pipes for

Figure 3 is a refrigerant circuit diagram showing

Embodiment 2 of the present invention.
10 Figure4 is a refrigera_nt circuit diagram showing essential
parts of Embodiment 3 of the present invention.
Figure5 is arefrigerant circuit diagramshowing essential
parts of Embodimeﬁt 4 of the present invention.
Figur'e 6isa refrigerant circuit'"diagram showing essential
15 . parts of Embodlment 5 of the present invention.
FJ.gure 7 isa refr:.gerant 01rcu1t diagram showing all parts
of Embodiment 5 of the present invention.
Figure 8 is arefrigerant circuit diagram showing essential
parts of Embodiment 6 of the present invention.
20 Figure 9 is a refrigerant circuit diagram showing all parts

of Embodiment 6 of the present invention.

Best Mode for Conveying Out the Invention
Hereinafter, embodiments of the present invention will
25 be described in detail with reference to the drawings.
<Embodiment 1> |

As shown in Figure 1, a pipe cleaning apparatus is for



I nt erconnecting an outdoor unit and an indoor unit in the unshown
preinstalled refrigerant circuit, and shown as vertical pipes in this
enbodi ment .. 10 The above two prei @%talled refrigerant pipes (2A, 2B)
are connected at upper ends thereof to an upper connecting passage (11) as
a first connecting passage and at | ower ends thereof to an | ower connecting
passage (12) as a second connecting passag Theupper connect i ngpassage, (11)
i s fornmed Gfeaninggl xetpvhgetanhg RSPe§|pé Alra) 2BYot Alends BE
connected to_ the upper ends of the two preinstalled refrigerant pipes (2A
2B) t hr ougtefimigeramti agrcpit byl meanspeft pvSYELesy s vfndcSEFENE@TY ons
of the upper connecting passage (11) are, for exanple, portions to which an
i ndoor unmefmgmnteoanéctbereﬁomeJ@raqm%t%@ o tﬁ@f prgangitaldieduit .
The | ower connecting passage (12) is conposed of an interconnection passage
(30) for ctefmigeramt pipesri(@&,at3B)- ci IBuFiguR®) ¥.ortw epiicdgstediliedends
of the interconnection passage (30) for cleaning are connected to the | ower
ends of 23efwigexant pdpesd( 22 2Bjcaratiliiusdratzal . 2@hase puginstadiliedys
(21, 21). Thus, the two preinstalled refrigerant pipes (2A, 2B), the upper
connect i ngrqdasbga@eantlpia@ t h2Aj ntzaBboamectimherconaepaigag@im ffior
cleaning of the | ower connecting passage (12) constitute a closed circuit
(13). The iodrerconmechbngianeubdoonainit andamaodoor yakk digcthigonshown
cleaning are, for exanple, portions to which an outdoor unit has been
connect ed prexnﬁztslbedum Jevanticirenihi and @hawn Asvextiianls pipedar y
refrigerant for cleaning the

in this embodiment.

10 The above two preinstalled refrigerant pipes (2A, 2B) are
connected at upper ends thereof to an upber connecting passage
(11) as a first connecting pasSége and at lower ends thereof
toanlowerconnectingpassage(12)asasecondconnectingpéssage.

-'Theupperconﬂecfingpassage(11)isformedofasingléhbhnecting

15 pipe (1la), both ends of which are connected to the upper ends
of the two preinstalled refrigerant pipes (2A, 2B) through the
couplings (21, 21), respectively. Such connecting portions of
the upper connecting passage (11) are, for exémple, portions
to which an indoor unit has been.éonnected in the preinstalled

20 refrigeranﬁ'circuit.

The lower connecting passage (12) is composed of an
interconnection passage (30) for cleaning and a refrigerating
circuit (4R) for cleaning. Both ends of the interconnection
passage (30) for cleaning are connected to the lower ends of

25 the preinstalled refrigerant pipes (2A, 2B) through couplings
(21, 21). Thus, the two preinstalled refrigerant pipes fZA,

2B), the upper connecting passage (11) and the interconnection



preinstalled refrigerant pipes (2A, 2B) is charged into the closed
circuit(13). As the secondary refrigerant,for exanple, a new clean
refrigerant to be used for a newly inst@2Bled air 10 conditioner is

adopt ed. Specifically, the secondary refrigerant is an HFC refrigerant
such as R-407C and R-410A. The secondary refrigerant used to clean the
preinstalled refrigerant pipes (2A, 2B) needs to satisfy requirenments of
(a) snul| passagehHci) @@95&@@@%@? the lowsr sonnesking passndeH12)
heating and condensation by a small cooling, (b) a small specific gravity
in the |i ponsphbete a closedliramnic fdf. | | goginesihing @ortieng of a
good solvent for lubricating oil. The interconnection passage (30) for

cl eani ng ithe dndengemgreahicn passagen (30) ciar pleaniag 3re, ftoxegampdieass 20
(32) for verification of cleaning, a separator (50), a pressure

i ncr easi noxtiensgtpawhicbopnapatsony amits Hasirkeennaennegtied tim $he der

t hrough a connecting pipe (34). The non-return valve allows only

refri g8r amreinstableddreficigepanst evina@odt.. The sight glass (32) is a

w ndow for mainly determ ning whether 25 or not lubricating oil is renoved
according to tha veleaniing ofechodeafyr. gefaigeramd dfiprr EIBandng| dtheas a
filter. The pressure increasing/reducing part (60) is constructed 29
such t hat peeinstalhedcovefirigenrgnti papes)(2a8, RBhchedchargedwdntar dibes|
passages (61, 61) and the parallel passages (61, 61) are provided with
conveyi ng diesedgdremddr 613 YA, ABtherssgmudanerefrigerant, forexamplessur e

I ncreasing/reducing 5 part (60), non-return valves (62, 62, ...) are :
provi ded on néw ckearecrefrigerantahorahe usedsforam sewdy dnstiad leshwadyt ng
heat : '
10 conditioner is adopted. Specifically, the secondary

refrigerant is an HFC refrijerant such as R-407C and R-410A.

The secondary refrigerant used to clean the preihstalled

refrigerant pipes (2A, 2B) needs to satisfy requirements of

(a) small latent heat of evapération, i.e., evaporation by a

15 small heating and condensation by a small cooling, (b) a small

specific gravity in the liguid phase, i.e., émall-energy of

liquid circulation, and (c¢) a good solvent for lubricating oil.

The interconnectioﬂ passage (30) for cleaning is

constructed such that a non-return valve (31), a sight glass

20 (32) for verification of cleaning, a separator (50), a pressure

increasing/reducing part (60) and a dryer (33) are connected

in this order through a connecting pipe (34). The non-return

valve allows only refrigerant flow toward the separator (50).

The sight glass (32) is a window for mainly determining whether

25 or not lubricating oil is removed according to the viscosity
of the refrigerant. The dryer (33) doubles as a filter.

The pressure increasing/reducing part (60) is constructed



exchangers (7A, 7B). The separator (50) is constructed so that a separating
heat exchange coil (52) and a filter (53) are accomobdated in a tank 10
(51), and constitutes a separating neanggfor separating foreign substance
such as lubricating oil fromthe secondary refrigerant. The tank (51) is
for storing the secondary refrigerant in the |iquid phase having passed
through the preinstalled refrigerant pipes (2A, 2B). 15 The

separ at i ngsueiat thathpagt odi ithesZonmeeatuing: pipet (34heisebrageh®d ripto
circuit (4R) for cleaning, and constitutes a heating part for heating the
secondary twd rpayakbel ipassegées ql6 1, Ghy and thee paanald 1€l passasgespréedt e it .
The filter (53) is attached to an upper part inside of the tank (51) and 20
constitute®lp azpt prowided twith rcemweying oheayn esdismyees f (3h),t [%B) ,
secondary refrigerant in the gas phase, evaporated by heat fromthe

separ at i ngrémpéctivbipge Furthelh?) in hmugresmupasingeeas ingd reduaicday y
refrigerant. The refrigerating circuit (4R) for cleaning constitutes 25 a

conveyidng pEens(60) , i mohkeetarm vhleesi né2peBaont.)r afre gpaoatiidesl o mhé
consi sting of a conveying passage section (4A) and a separating passage
section (/4¥spdteivenysytngapaarhdowstirtean sides (£Ahe coamvreeimghdat t he
separati ng passage section (4B) Such that its direction of refrigerant flow
with respestchangéess¢pAa,alZB)g passage section (4B) can be reversed by a
four-way selector valve (42). For a refrigerant charged into the 5
refrigerant cirthetségayrator (G0ais oonsitractddsoahut aese;paﬁétiggmt
various kinds of refrigerants such as R22 and an
exchange coil (52) and a filter (53) are accommodated in a tank
10 (51), and constitutes a separating mearis for separating foreign
substance such as lubricatingoil fromthe secondary refrigerant.
The tank (51) is for storing the secondary refrigerant in the
liquid phase having passed through the preinstalled refrigerant
pipes (2A, 2B). 0 ' :
15 The separating heat exchange coil (52) is connected to
the refrigerating circuit (4R) for cleaning, énd constitutes
a heating part for heating the secondary refrigerant in the
liquid phase in the tank (51) to evaporate it. The filter (53)
is attached to an upper part inside of the tank (51) and
20 constitutes a capturing part_for removing foreign substance
from the secondary refrigerant in the gas phase, evaporated
by heat from the separating heat exchange coil (52), through
the passage of the secondary refrigerant.
' The refrigerating circuit (4R) for cleaning constitutes
25 aconveyingmeans (40) inthe formof an independent refrigerating

circuit consisting of a conveying passage section (4A) and a

separating passage section (4B). The conveying passage section



HFC refrigerant can be used.” The separating passage section (4B) is
constructed so that the separating heat exchange coil (52) is connected in
series 10 to the discharge side of the3gonpressor (41). The suction side
of the conpressor (41) is connected to the four-way sel ector valve (42)
through a refrigerating pipe, and the effluent side of the separating heat
exchange coil (52) is connected to the four-way sel ector valve (42).
Further, t{#A)eimmconnertisditol Theesepargd ing pasBRige seticamddd eduah t he
tank (51) of the separator (50), as described above. The separating heat
“exchange ddhat (583 directiome qff imefyigerangefdow ofith ghespegptr &ourthe

di scharged fromthe conpressor (41), therethrough to evaporate the
secondary separakbingtpassage sequianpBE ¢an Xk tteversed Hyl)a fOmars-wayhe
conveyi ng neans (40) doubles as the heating part for the separator (50).
The conve)selepgbosayalyect (42) ( 4AFos aonrsfinigexansb chatrgetdt tonhoeytihe
heat exchange coils (71, 72) of the two conveying heat exchangers (7A, 7B)
. are cobneatefirigesanteesivculitegd@Rptfer 2teaniagy riefei gefari agppimany th a
throttling nmechani sm (44) interposed therebetween. The conveyi ng heat :
exchange amfsiq€@tant?)vatricohe kindsoolayefnigernantscéucheas RZA andB)an
alternately 31 carry out a repetitive cooling operation of cooling the
secondary HEG refrigerant, chavbegusesh changed i n phase in the separator
(50), to change its phase fromgas to liquid and reduce its pressure and a
pressurizi ng opfhetsepardting passaye seetioas¢4By is cohstiractedosdarhat
refrigerant in the liquid phase by heating the secondary refrigerant to the
ext ent kepthe rsepaxrdting chedtasexchange coil (52) is connected in series

10  to the discharge side of the compressor (41). The suction side
of the compressor (41) is connected to the four-way selector
valve (42) through a refrigerating pipe, and the effluent side
of the separating heat exchange coil (52) is connected to the
fbuf-w‘ay selector valve (42). Further, the sepérafing heat

15 exéhange coil (52) is. accommodated in the tank (51) of the
separator (50), as described above. The sepafating heat
exchange éoil (52) passes the primary refrigerant of high
temperature, discharged ffom the compressor (41), therethrough
to evaporate the secondary réfrigerant in the liquid phase in.

20 the tank (51). Thus, the conveying means (40) doubles as the
heating part for the separator (50).

The conveying passage section (4A) is constructed so that
the conveying heat exchange coils (71, 72) of the two conveying
heat exchangers (7A, 7B) are connected in series with each other

25 via a refrigerating pipe with a throttling mechanism (44)
interposed therebetween. Theconveyingheat exchangecoils (71,

72) of the two conveying heat exchangers (7A, 7B) alternately



respectively. In other words, the conveying heat exchange coils (71, 72)
constitute a conveying refrigerant passage so as to alternately serve as a
cooling nmeans or a pressurizing means, 30 respectively. Mre specifically,
suppose, for exanple, that a cleaning secondary refrigerant in the liquid
phase is stored in the first conveying heat exchanger (7A) located on the
left in Figure 1 while a ¢l eaning secondary refrigerant, in the gas phase is
15 st or ed GHFEHRUEAHRRCE REEGISAP g OE?EF}&&Q@P’%’?BP:[PGGJ'E%%SS%W“F?@’-?Y i ght
in Figure 1. In this state, the first conveying heat exchange coil (71)
serves as HrefLigenant nﬁ’éﬁ’s‘-nme@ Fﬁéngééohﬁ RbAge i hegerar

coil (72) serves as a cooling neans. Then, ‘the primary refrlgerant
of high t RRYatkR chapgendtiapbage ﬁm&gma{ﬁwé:%ebh@a!-ﬁngnﬁeﬁﬁd@?@héﬁ@e
coil (52), heats the secondary refrigerant in the liquid phase in the first
conveyi ng PRAFSUSR ﬁaﬁgébpr(*?ﬁ\)lrtlé ingepexatine of é§§GPéSF-HSr@é# PERESHLR a
runni ng force to the secondary refrigerant. As a 25 result, the secondary
refri gér aRf iEhe|Secendary orefis igexans dn dhe ek#ng‘ﬁaﬂhaﬁﬁpby beatimg ~n
the other hand, the primary refrigerant is reduced in pressure by the
hrott || ngbhe S8ooRdaRzF &FE 1aaFanis Lheientsnl koo pherl 1IelabboRe
conveyi ng heat exchanger (7B) to cool the secondary refrigerant in the gas
phase. Th&esRadHivelndaly otberwrrds theenvey tng heart; Whﬁ%ﬁ%%
reduces in pressure, which causes the secondary 5 refrigerant in the liquid
phase to H Lt 2 9ongthtate of CRRYCEINE L AEELIEXaNIn PASSADE Sghidse to

sucki ng the secondary
alternately serve as a cooling means or a pressurizing means,

10 respectively.

More specifically, suppose, for example, that a cleaning_
secondary refrigerant in the liquid phase is stored in the first
conveying heat exchanger (7A) located on the left in Figure
1 while a cleaning secondary r_efrigei:ént in the gas phase is

16 stored in the second conveying heat exchanger (7B) located on
the right in Figure 1. In this state, the first conveying heat
exchange coil (71) serves as a pressurizing.means, while the
second conveying heat exchange coil (72) serves as a cooling
means. |

20 Then, the primary refrigerant of high temperature, having
passed through the separat_ing heat exchange coil (52), heats
the Secondary refriger'ant. in the liguid phase in the first
conveying heat exchanger (7A) to increase the pressure thereof
and give a running force to the secondary refrigerant. As a

25 result, the secondary refrigerant is delivered to the
preinstall.ed refrigerant pipes (2A, 2B). On the other hand,

the primary refrigerant is reduced in pressure by the throttling



refrigerant in the gas phase fromthe separator (50). Thereafter, the first
and second conveyi ng heat exchange coils (71, 72) are changed to cooling
and pressurizing nmeans, 10 respectively32in this state, the primry
.refrigerant of high tenperature, having passed through the separating heat
exchange coil (52), flows into the second conveyi ng heat exchanger (7B) to
drive off the secondary refrigerant in the |iquid phase to the preinstalled
ref ri ger anmesihpgsisme A 44)8) anththent ie ewaperated in dhe gecand conveyisdat ed
in the first conveyi ng heat exchanger (7A) to cool the secondary

refriger antheat terchprgehasis) Tie eool cche svercrdyry efefyéganants inuthed
into the |iquid phase and is stored in the first conveying heat exchanger
(7A). Thesgasd tphasee Ghe atoohedasecpuodaayedefafigerant Timrnef ingor &hieng
circuit (4R) for cleaning is configured so that when the di scharge pressure
of the conmdrensist phdge dnet reduncesuih pressurbowbichradses thensdcoadaey or
when the discharge tenperature of the conpressor (41) becones equal to or
bel ow abpr exsfirdiigerant vith utheod igudind tpleaset tonhe ptesed cimfthées@Bond
separator (50) becones equal to or above a predeterm ned val ue, the
four-way selcaoteyingl heatdBxdmampsr ai(28)t whtillamgsutkéndi rtdes | secohdary
refrigerant flow in the conveyi ng passage section 33 (4A). Specifically,
when t he emefirdgearamidatly thérggsr phasien fidom [HhepisepaExcestof | 098)out of one
of the conveying heat exchangers (7A, 7B) (the pressurizing-side heat
exchanger), the Bheneafbérhecthe cidasingndsecoadocomney ingf hegér erthaage
reduced so that 5 the discharge pressure of the conpressor (41) is :

i ncr eased. cidder di7lgl 72 )t aref ochanged tol ecobingahné priéssurichaggmdans,

10 respectively. In this state, the primary refrigerant of high
temperature, having passed through the separating heat exchange
coil (52), flows into the second conveying heat éxchanger (7B)
to drive off the secondai_‘y refrigerant in the liquid phase to
the preinstalled refrigerant pipes (2A, 2B). Then, the primary

15 refr_igerant‘ is evaporated in the first conveying heat exchanger
(7A) to cool the secondary refrigerant in the gas phase. The
cooled secondary refrigerant is turned into the liquid phase
and is stored in the first conveying heat exchanger (7A). These
alternate operations are repeated.

20 The refrigerating circuit (4R) for cleaning is configured
so that whenthedischarge pressureof thecompressor (41) becomes
equal to or above a predetermined vélue, or when the discharge
temperature of the compressor (41) becomes equal to or below
a predetermined value, or when the internal pressure of the

25 separator (50_) becomes equal to or above a predetermined vaiue,
the four;way selector valve (42) is operated to change the

direction of refrigerant flow in the conveying passage section



Its direction of flow Alternatively, when the other conveying heat
exchanger (7A, 7B) (the cooling-side heat exchanger) is filled wth the
secondary refrigerant in the liquid pha88, the 10 primary refrigerant is
sucked into the conpressor (41) so that the discharge tenperature of the
conpressor (41) is decreased. Accordingly, the four-way selector valve (42)
is changed in its direction of flow. Alternatively, when one of the
conveyi ng (&) - e@RamiEieally, wimn Ghe eaddine sesopdarnrefdigaant i 15
filled with the secondary refrigerant in the |liquid phase, the internal
pressure dihe haqudgdphass flowp quisef ane af &hacanveyipgheak exehangardt to
a discharge tenperature of the conpressor (41). Therefore, the four-way

sel ector Via#Ae {BP)(thecpuagsurisgingssdideedieai exchangeryhetbeangount t he
flow direction of 20 the four-way sel ector valve (42) allows the secondary
refri ger amf &eati gxchangs afukbe primayy peetetigerantghs tredueed s ithatheat
exchange coil (52), to flowinto the other conveyi ng heat exchanger (7A, :
7B). <08 edthedigcimegespuessurpedfi ddvea eONRTRISERA(42p) is2dncreasedbxt

a cleaning operation for the preinstalled refrigerant pipes (2A, 2B)
by the abdccordinghed bhecfonrawayysgleatamvalve bé2)eisr chengedgdimer
with a pipe cleaning nethod. 34 First, in the preinstalled refrigerant
circuit, iHubvdirgstiomebdlawm t Alfernhhivedyi, when the qithemsopaveyding
refrigerant pipes (2A, 2B) as interconnection pipes. Then, the upper
connect i ndrgris Rxrhinger | 7&priRLt tehe ccodbingpeidenlieatf exgbahgemjo is
preinstalled refrigerant pipes (2A, 2B), whilethe cleaning interconnection
passage (3J0)lled midh sher seoandarynyefaigeyent in the liquid phase, the

10 primary refrigerant is sucked into the compressor (41) so that
the discharge temperature of the compressor (41) is decreased.
Accordingly, the four-way selector valve (42) is changed in
itsdirectionof flow. Alternatively, whenone of theconveying
heat exdhangers (71\., 7B) (the cooling-side heat exchanger) is

19 filled with the secoﬁdary refrigerant in the liquid phase, the
inf.ernal pressure of the separator (50) rises to a satufation
pressure equivalent to a discharge temperature of the compressor
(41). Therefore, the four-way selector valve (42) is changed
in ité direction of flow. The change in the flow direction of

20 the four-way ‘ selector valve (42) allows the secondary
refrigerant of high temperature, having passed through.the
separating heat exchange coil (52), to flow into the other
conveying heat exchanger (71\, 7B). |
<Cleaning of Preinstalled Refrigerant Pipes (2A, 2B)>

25 Next, a cleaning operation for the preinstalled
refrigerant pipes (2A, 2B) by the above-mentioned pipe cleaning

apparatuswill bedescribed togetherwithapipecleaningmethod.



(12) is connected to the |ower ends of the two preinstalled refrigerant
pipes (2A, 2B). In this manner, the closed circuit (13) is forned.
Thereafter, the secondary refrigerant ag4a 10 cleaning refrigerant is
charged into the closed circuit (13), which conpletes the first step.
Subsequently, in the | ower connecting passage (12), the refrigerating
circuit (4R) for <cleaning 1is driven. Specifically, the conpressor
(41) is driven Farstycdmatthe mramsialhedyredriggsaakt cincuithe indoor
refrigerating circuit (4R) for cleaning, the primary refrigerant of high

t enrper at ura3nd ey togr prits gne detacheddinrm tbmnmmﬁﬁe@lb@g gefigeranpws
into the separating heat exchange coil (52) of the separator (50) to
evapor at e PIEEGS ed@Adar3BY efisi davtenconnedielion gpipeshasdlhens e§h20 upperhe
tank (51) of the separator (50). The primary refrigerant is partly
condensed ¢ynnect pngspaesager ¢dl )t hsooghneatedepar bthe mgppenterds ehigeheoi |
(52) to turn into two phases and then flows into one of the conveying heat
exchan@e cowd preinstzd)led xefivigexantvpipes ¢28p2B) wbilethe zd eaning| ¢
i's now proposed to begin the description with a state that the cl eaning
secondary imtergennectiont passiage d3aof thesilowed conmmestiingtpassagyi ng
heat exchanger (7A) | ocated 35 on the left in Figure 1 and the cl eaning
secondary ¢¥2)igeraannegtede tyadhshabawer ends cdfi hhehtwoe poed nsradeledig
heat exchanger (7B) located on the right in Figure 1. In this state, the-
four-way seefrigerant\pipe)(2h, 2Bingednhis mannessi thercko®ed diramit
solid lines of Figure 1 so that the primary refrigerant of high

t enper at ur €13 haiBnfogmesbd Thereafter, the secondary refrigerant as a

10 cleaning refrigerant is charged into the closed circuit (13),
which completes the first step.

Subsequently, in the lower connecting passage (12), the

" refrigerating circuit (4R) for cleaning is driven.

Specifically, the compressbr_(41) is driven to circulate the

15 primary refrigerant. In the refrigerating circuit (4R) for

| cleaning, the primary refrigerant of high temperature and high

pressure, discharged from the compressor (41), flows into the

separating heat exchange coil (52) of the separator (50) to

| evaporate the secondary refrigerant in the liquid phase stored

20 in the tank (51) of the separator (50). The primary refrigerant

ispartlycondensedbythepassagethereofthroughtheseparating

heat exchange coil (52) to turn into two phases and then flows

into one of the conveying heat exchange coils (71, 72) via the

four-way selector valve (42).
25 It is now proposed to begin the description witﬁ a state
that the cleaning secondary refrigerant in the liquid phase

is stored in the first conveying heat exchanger (7A) located



t hrough the separating heat exchange coil (52), flows into the conveying
heat exchange coil (71) of the first conveying heat exchanger (7A). As a
result, the primary refrigerant is 10 @&ndensed therein to heat the
secondary refrigerant in the liquid phase and increase its pressure.
Because of this pressure rise, the secondary refrigerant obtains a running
force while being kept in the |iquid phase to flow out of the first

conveyi ng %é%h%aéﬁn(jé‘r Fignyre htand e cdieaning secodagerafrigerant s
(2A, 2B). Further, the primary refrigerant is depressurized in the

t hr ot t | i ngiPddiengas Bhasy igmEared in Bhe seqand genysyiag igahexchangtinhge
coil (72) of the second conveying heat exchanger (7B). In this conveying
heat exchat®®) cherated) ont kdepuighty 0 Figaregbsant is evaporated to coo
t he cl eaning secondary refrigerant in the gas phase and change it to the
liqui d phase. A¥nathiegtate, thesfphoswaymekrctonyalas(142)yis ehangedint
I's reduced in pressure, which causes the secondary refrigerant in the

| i qui d Sphate thehposibied showneinetberdsedideliingsheft FigunsdhandhatyB)
.while sucking the secondary refrigerant in the gas phase fromthe

separ at or (602 . primaxy mefmiderant refr hdaghamennexatured having passEeil
conveyi ng heat exchanger (7B) returns 36 to the conpressor (41) via the
four-way stheeugh thg\segargtingdigat exchange cgddawb2)epblewssirko dihe
operation. Thereafter, when the entire secondary refrigerant in the liquid
phase fl|owgonvieysngtheatiexchangecyohl (2h) ekdhedoirst comneying eat - way
sel ector vale (42) is changed in its direction of flow In such a case,
for exanplexchapgenofAof hast axrkands, the primary refrigerant is

10 condensed thereintoheat the secondary refrigerant inthe liquid
phase and increase its pressure. Becauseof this pressurerise,
the secondary refrigérant obtains a running force Whilé being
kept in the liquid phase to flow out of the first conveying
heat exchanger (7A) into the preinstalled refrigerant pipes

15 (2a, 2B).

Further, the primary refrigerant is depreséurized in the
fhrotfling mechanism (44) and then flows into the conveying
heat exchange coil (72) of the second conveying heat exchanger
(7B). In this conveying heat exchange coil (72), the primary

20 refrigerant is evaporated to cool the cleaning secondary
refrigerant in the gas phase and change it to the liquid phase.
As a result of this phase change, the secondary refrigerant
is reduced in pressure, which causes the secondary refrigerant
in the liquid phase to be stored in the second conveying heat

25 exchanger (7B) while sucking the secondary refrigerant in the

| gasphasefromtheseparator(50). Then, theprimary refrigerant

evaporated in the second conveying heat exchanger (7B) returns



of the primary refrigerant in the first conveying heat exchanger (7) is
decreased so that the discharge pressure of the conpressor (41) is

i ncreased. Therefore, the outflow of -t h8bsecondary 10 refrigerant is
detected and the four-way selector valve (42) is changed in its direction
of flow Alternatively, when the second conveyi ng heat exchanger (7B) (the
cool i ng-si de heat exchanger) is filled wth the secondary refrigerant in

t he Iiquidt%hgg%,c?mﬁxﬁFFﬂﬁr§4FéfVF§eF§ﬁtfP§r§H@Wé&eﬂﬁF§°Fh§a@dg%r@%%br 15
(41) so that the, discharge tenperature of the conpressor (41) is decreased.
Therefore,Th?hBrbE?FYoﬁe%F ade FRREILS FVTRRBNPPPEAZLPECt ed and t he
four-way selector valve (42) .is changed,in its direction of flow,

Al ternatively, ®hereaftey  vhenothe enbirefecondarycrefyrgerapt in the
cool i ng-si de heat 20 exchanger% is filled with the secondary refrigerant
in the |iqhigupfiRBasenElowsephEl ofr tlsufarst cABVEY A% NGy SFchangario 4
saturated pressure equivalent to a discharge tenperature of the conpressor
(41). Pner E?M e thentoptrvay s afeqtrr B’éé-@nb‘g? y iseghanged dm 15s fdraatckpmind
the four-way selector valve (42) 25 is changed_ in its direction of flow
The changePt #loWe dINTITRA GASS ERTGIxANRL ¢ o HheRount of heat fxghangse
causes the primary refrigerant of high tenperature, . . 37 having passed

t hrough t $hePRiraAFyHREr LgeRaRdncbhe t coBveydRg heat @xe

conveyi ng heat .exchanger (7B) to deliver the cleaning secondary refrigerant
to the prel{hB) adsiderreasedspdhapipedisshargs preggureat theconnnagsor
refrigerant 5 1is evaporated in the first conveyinf?heat exchanger (7A) to

cool the c{éhhi 4§ dBesrased r cThegafofe nifhaetontiiow aft khe seconéary

10 refrigerant is detected and the four-way selector valve (42)
is changed in its directidn of flow. Alternatively, when the
second conveying heat exchanger (7B) (the cooling-side heat
exchanger)isfilledwiththesecondaryrefrigerantintheliquid
phase, the primary refrigerant is sucked into the compressor

15 (41) so that the dischérge temperature of the compressoxr (41)
is decreased. Therefore, the outflow of the secondary
refrigerant is detected and the four-way selector valve (42)
is changed in its direction of flow. Alternatively, whén the
first conveying heat exchanger (7A) (the cooling-side heat

20 ekchanger)isfilledwiththesecondaryrefrigerantintheliquid
phase, the internal pressure of the separator (50) rises to
a saturated pressure equivalent to a discharge temperature of
the compressor (41). Therefore, the outflow of the secondary
refrigerant is detected and the four-way selector valve (42)

25 is changed in its direction of flow.

The change in thedirection of flow of the four-way selector

valve (42) causes the primary refrigerant of high temperature,



first conveying heat exchanger (7A). The primary refrigerant repeats such
an operation to circulate the secondary refrigerant in the closed circuit

(13). 10 Through the circulation &7 the secondary refrigerant in the
l'i quid phase, foreign substance such as lubricating oil, deposited on the
I nner surfaces of the preinstalled refrigerant pipes (2A, 2B), blends in

t he secondary refrigerant and flows into the tank (51) of the sgﬁarator

(50). As dea¥ingepssedcthroughcthe srparatingrheat rchangacoihuiRR bhase
is evaporated _in the tank (51) through the application of heat fromthe
separ at i ngt@ddoveipharkhe sgcondepnveyingnheat exqhanger (ARJeto Ak RrRgl v,
forei gn substance is separated fromthe secondary refrigerant and deposited
on the bot¥heh i akearing t secerdrrysiyefyrdgaramer tahdhe hex iyped
refrigerant in the gas phase passes through the filter (53), foreign

subst ance E@ER1geralbrPEREENG2D; |2B) enFuither : Hhe @aumany nefirigerant s
renoved so that the secondary gas refrigerant beconmes a clean refrigerant.
And, tHe cisaevapesatedy ineftheydiixnat fconweying hpatapsebaggsy i () 250 one
of the conveying heat exchangers (7A, 7B). The secondary refrigerant
repeats suepohntbBperdeppingrisecandaniaryefeigegantnandestoner difghin Hehej ght
gl ass 38 (32) has a_high viscosity when it includes nmuch |ubricating

oi | . HowevEirstieonveringoieat gxchangent () oi IThe@rimary reafrcigruantar y
refrigerant is reduced by the repetitive cleaning operation, the viscosity
of the secbfBR8ayssarch gaopRrajconiocirenlate tbegrecondary defiigeranb
the cl eaning operation is -determ ned dependi ng upon results of nonitoring
of the visébst§§.31°sed circuit (13). '

10 Through the circulation of the secondary refrigerant in
the liquid phase, foreign substance such as lubricating oil,
deposited on the inner surfaces of the preinstalled refrigerant
pipes (2A, 2B), blends in the secondary refrigerant and flows
into the tank (51) of the separator (50). As described above,

15 the secondary refrigerant in the liquid phase is evaporated
in the tank (51) through the application of heat from the
separating heat exchange coil (52) to turn into the gas phase.
Accordingly, foreign substance is separated from the seéondary
refrigerant and deposited on the bottom inside of the tank (51).

20 Further, when the secondary refrigerant in the gas phase passes
through the filter (53), foreign substance such as lubricating
oil blending in the secondary refrigerant is removed so that
the secondary gas refrigerant becomes acleanrefrigerant. And,
the clean secondary refrigerant flows into the above-described

25 one of the conveying heat exchangers (7A, 7B). The secondary

- refrigerant repeats such an operation.

The secondary refrigerant seen through the sight glass



When the cl eaning operation is conpleted, the second step is conplete.
After the conpletion of the cleaning operation, the upper 10 and | ower
connecti ng passages (11, 12) are detachegg fromthe preinstalled refrigerant
pi pes (2A, 2B), thereby completing the third step. Then, outdoor and indoor
units to be newy installed are connected to the preinstalled refrigerant
pi pes (2A, 2B). At the tinme, a newrefrigerant different fromthe 15
secondary (3R)i hesamt highd fimcasicty | whennjtopacindes machd ubricrtingto a
new refrigerant circuit or the above secondary refrigerant may be used for
the new r epilgerBowevercuwhenTbke amoubtl efickubnicabingfoilecincludedi inuit
(4R) for cleaning during the above-nentioned cl eaning operation is as 20
shown i n Fthersecondaryirefitiggranaipg reducgdrianthesrépetthive ¢leqningure
fromthe point Ato B by the conpressor (41), and then thermally changes
from t he poperationg théyikcasitgdfathesdoonder prpfirigenrgnitaiecreasesge
coil (52) to give an amount of heat (=i4-i2) to the secondary refrigerant.
Ther eaf& er Thelmefdke,pr ther ycompleyépant ofhethal |gledmnings dpevatibenpoist C
to Din one of the conveying heat exchangers (7A, 7B) to give an anount of
heat (=i 2-dékermined depemding upsir rgsudhs.of ménitbeing of 8hetvisqos bty y
refrigerant thermally changes fromthe point Eto Ain the other conveying
heat exchaWwhen tH4, cI8antingt eperatimmus complesited ~ithe |§edomdn sbep is
secondary refrigerant. It is to be noted that in Figure 2, 14-i3=i2-il and
| 4-1 2=i 3-i compieBegst abl i shed and each have a thermally bal anced
rel ati onship. The primary refrigerant flow ng through the separating

After the completion of the cleaning operation, the upper

10 and lower connecting passages (11, 12) are detached from the -
preinstalled refrigerant pipes (2, 2B), thereby completing
the third step. Then, outdoor and indoor units to be newly
installed are connected to the preinstalled réfrigerant pipes
(2A, 2B). At the time, a new refrigerant different from the

15 secondary refrigerant used for the cleaning operation may be
charged into a new refrigerant circuit or the abové secondary
refrigerant may be used for the new refrigerant circuit.

The heat balance in the refrigerating circuit (4R) for
cleaning during the above-mentioned cleaning operation is as

20 shown in Figure 2. First, the primary refrigerant is increased
in pressure from the point A to B by the compressor (41), and
then thermally changes from the point B to C by heat.radiation
in the separating heat exchange coil (52) to give an amount
of heat (=i4-i2) to the secondary refrigerant. Thereafter, the

25 primary refrigerant thermally changes from the point C to D
in one of the convefing heat exchangers (7#, 7B) to give an

amount of heat (=i2-1il) tothe secondary refrigerant. Further,



heat exchange coil (52) may be changed in sensible heat only. <Effects of
Enbodi nent 1> According to the present enbodi nent described so far, since
10 the refrigerant pipes (2A, 2B) in the preinstalled refrigerant circuit
can be cleaned, the preinstalled refrigerant pipes (2A, 2B) can be cleaned
with reliability. Accordingly, the preinstalled refrigerant pipes (2A,
2B) can be used for a newy installed air conditioner while being left in
pl ace. Asthe pasimary refrigerant diletmahlypfchanges foonitheprinE ke
sinmplified and reduced in cost. Particularly, when an HFC refrigerant is
used for & niewthe nstheér edonveydagdheatnexchamgkect (7R, oTB) otei gakeulast ance
can securely be prevented. This obviates the clogging of a capillary 20

t ube or tlamdurke off heatby=£Bsiili)nfromet helsemvrnddyy afefithiggexranttondit iiener .
Furthernore, since the preinstalled refrigerant pipes (2A, 2B) can be used
whi | e bei np Ibaf hovedlthad, int Figutel 2pediesiadsyat-d 1shndpipail=df3 il laxeand
ceilings of the building ininstalling 25 a new air conditioner. This

- al l ownsba weigblisiséd|drid i eachfhdve aavherniaLDydhalancedandlatiohshiphe
reliability thereof. In addition, since the preinstalled refrigerant pipes
(2A, 40 2B) The peimagy reifyigexdmeElefimng i tifrolighutheasepairatdmng
resource. Since the secondary refrigerant is conveyed in such a manner that
the two caieatyiexeimfje @ailNGY S Mafbe’ Bhanged 6.n5 senefibles halathendiy.cui t

(4R) for cleaning alternately carry out repetitive cooling and pressurizing
oper at i ONKEfBs@iest o f cEybodiment 1>

According to the present embodiment described so far, since

10 the refrigerant pipes (2A, 2B) in the preinstalled refrigerant
circuit can be cleaned, the preinstalled refrigerant pipes (2A,
2B) can be cleaned with reliability. Accordingly, the
preinstalled refrigerant pipes (2A, 2B) can be used for a newly
installed air conditionerwhilebeing left inplace. Asaresult,

15 the installation of an air conditioner can be simplified and
reduced in cost.

Particularly, when an HFC refrigerant is used for a newly
installed air conditioner, préduction of foreign substance can
securely be prevented. This obviates the clogging of a capillary

20 © tube or thellike, thereby ensuring the reliability of the air

conditioner.

Furthermore, sinée thepreinstalled refrigerant pipes (2A,

2B) can be used while being left in place, it is not necessary
. tostrip part of walls and ceilings of the building in installing
25 a new air conditioner. This allows a prompt installation of

the new air conditioner and ensures the reliability thereof.

In addition, since the preinstalled refrigerant pipes (2A,



this provides a high-reliability conveyance of refrigerant. Further, since
the refrigerating circuit (4R) for cleaning is forned of a single
refrigerating circuit and the refrigerag 10 is conveyed by neans of a
system using a secondary refrigerant, this provides a high-reliability
conveyance of refrigerant with | ow power. Furthernore, since the separator
(50) heats the secondary refrigerant at the separating heat exchange coil
(52) and 13B) capeureysedreltdiss yiealdnss xeeyelingtef §3gh, amexigtent
substance such as lubricating oil can securely be renmoved. Mreover, since
the direct¥esodfceefrigerant circulation in the conveying passage section
(4A) of the refrigerating circuit (4R) for cleaning is changed dependi ng
upon the di schafjacedhe secandasty nekr tgepant dsrcgnvgyed intsugh Axanner
circulation of the cleaning refrigerant can be nade with reliability.
<Enbodi nernthat Rihpur ¢w® stonxegibhgdi heat gmhanmem eqddk, | ABIntion the
wherei n the upper connecting passage (11) is provided with a 25 cooling
means @§81)redrigeratinguweirconhet4Rhgfgrsslapning)altematelipdaith cut
pressuri zing means (82). The cooling nmeans (81) is for cooling a cleaning
refri ger amepetitivearoplingtand presisugdc ing operatlidns o réspesdsivelsy, it
and is supplied with, for exanple, cooling water or the |ike. The
pressuri zithyisecpnovides ashdghpoeddaiiikiteaconyeyanke( 63F) rief rilgentaniot
water or the like is stored, and is designed 5 to pressurize the cleaning
refrigerant, chEngtiiemtsinte thleosefirigeratingiSircyit (4) for cdmaniowd i on
of heat thereby giving

is formed of a single refrigerating circuit and the refrigerant

10 is conveyed by means of a system using a secondary refrigerant,
this provides a high-reliability conveyance of refrigerant with
low power.

Furthermore, since the separator (50) heats thé secondary
refrigerant at the separating heat exchange coil (52) and

15 captures foreign substance at the filter (53), foreign substance
such as lubricating oil can securely be removed.

Moreover, since the direction of refrigerant circulation
in the conveying passage section (4A) of the refrigerating
circuit (4R) for cleaning is changed dependingupon the discharge

20 pressure of the compressor (41) or other factors, circulation
of the cleaning-refrige;ant_can be made with reliability.
<Embodiment 2> |

Figure 3 shows Embodiment 2 of the present invention,
wherein the upper cqnnect_ing passage (11) is provided with a

25 cboling means (81) while the lower connecting passage (12) is
provided with a pressurizing means (82).

Thecoolingmeans (81) is forcoolingacleaning refrigerant



a running force to the cleaning refrigerant kept in the |liquid phase.
Further, a separator (50) is provided in a connecting pipe (34) placed

i nside of the heating tank (83), and is4flesigned 10 to renove foreign
substance such as lubricating oil fromthe refrigerant circulating in the
closed circuit (13). It is to be noted that the separator (50) is not for
turning the refrigerant into the gas phase as in Enbodinent 1 but is

desi gned chargsesl ety dihg alogedretrenibugh3) hbof depressusizectiti,gamnsght in
the liquid phase. Accordingly, the cleaning refrigerant charged into the
cl osed ci riguisugpBied swhthi efoby expmpdieas pdlZding) watex ¢B2theoliiker.ease
its pressure thereby flow ng through one of the preinstalled refrigerant

- pi pes (2A or 2BFhe $ressunizinginean?( 8edisscoBppsedodt a heatding damdnt in
the closed circuit (13) to decrease the pressure thereof, it sucks the
refrigerant8¥) dwi whichr boghwaherporithe dlilke isftiogmdnand je designesB)
fromthe pressurizing neans (82). On the other hand, the refrigerant flows
out of 5t h&acpoessyriganshe &leaning refnigémant 28hairigedsinte dihghcillbsedt her
preinstalled refrigerant pipe (2A or 2B) and then returns to the | ower
connect i ngipassidy (1), thtmagh foiei applibdataoneofsheatvthdrebynygtikrdng
refrigerant by the 42 separator (50) in the | ower connecting passage
(12). Thr @aughnniang fperet tonthé cledning apefuigenant képt ciredhiendiquid
refrigerant, the preinstalled refrigerant pipes (2A, 2B) are cl eaned.

Thus, si nghases. c@whhew), reseparédor § 5dnmiss piovfided inoal cagneediingd

(81) and the pressurizing neans (82), the cleaning refrigerant can be
ci rcul at egpipe (34)gilacehiagiicde pbwdre he@thag tamp|83)t,sand is designed
10 to remove fpreign‘substance such as lubricating oil from the
refrigerant circulating in the closed circuit (13).

It is to be noted that the separator (50) is not for turning
the refrigerant into the gas phase as in Embodiment 1 but is
designed to remové foreign substance through the flow of

15 refrigeiant in the liquid phase.

Accordinglj, the cleaning refrigerant charged into the
closed circuit (13) is heated by the pressurizing means (82)
to increase its pressure thereby flowing through one of the
preinsta_lled refrigerant pipes (2A or 2B). Since the cooling

20 means (81) cools the refrigerant in the closed circuit (13)
to decrease the pressure theréof, it.sucks the refrigerant
flowing through the preinstalled refrigerant pipe (2A or 2B)
from the pressurizing means (82). On the other hand, the
refrigerant flows out of the cooling means (81) by gravity-drop,

. 25 flows through the other preinstalled refrigerant pipe (2A or

2B) and thenreturns to the lower connecting passage (12). Then,

foreign substance is removed from the refrigeraht by the



operations and effects are the sanme as those in Enbodi nent 1. <Enbodi nent
3> Figure 4 shows Enbodi nent 3 of the present invention, 10 wherein the
| ower connecting passage (12) is providd4@d with a separator (50) and a

conveying punp (80). Specifically, the separator (50) is designed, |ike
Enbodi ment 2, to renove foreign substance through the flow of refrigerant
in the I|qU|d phase. The conveying punp (80) constitutes a conveﬁlng means

(40) for HERARAEYL NP heln &he dowan chapedting passqdel (Hdse t he
closed circuit (13). Accordin in Enbodi nent 3, the conveying punp (80)
al | ows t he&chetrepgdidrion ofcﬁuagiuaatcemmatmn@lmtbq cdieaniing refy igenanthei ng
kept in the |iquid phase. Concurrently, the 20 refrigerant captures
f orei gn st pred nistahlgdrefrigerantcpipesr(2fer 2B) gi@edeand 2BThas,it s
way of circulation and the separator (50) renoves the foreign
subst ance sinaentheheonweyiigg meansi (40 heis compdssidho£. the (coaking means |
the preinstalled refrigerant pipes (2A 2B) are cleaned. Thus, 25 since the
conveybng (Bhnhandthei presaspoisdngimeansc(Bpyithe plepanise) retfird genaat ng
refrigerant can be circulated with a sinple structure. O her
st ruct ur esyapbeatimnel atred witheima bl gonveyingmowene Bthémsomponemicsdi nent
1. <Enbodi nent 4> Figure 5 shows Enbodi nent 4 of the present invention,
wherei n t eperakionsnamd tefifeqts sage tHe)same @=obheee viint Emb ol ignerer dt.or
(50), a cooler (84) and a conveying punp (80). Specifically, the separator
(50) is desEBmprdiménke3Enbodi nent

Figure 4 shows Embodiment 3 of the present. invention,

10 wherein the lower connecting passage (12) is provided with a
separator (50) and a conveying pump (80). Specifically, the
separator (50) is designed, like Embodiment 2, to remove foreign
substance through the flow 6f refrigerant in the liquid phase.

The conveying pump (80) constitutes a conveying means (40) for

15 conveying the refrigerant kept in the liquid phase through the
closed circuit (13).

Accordingly, in Embodiment 3, the conveying pump (80)
allows the refrigerant to circulate in the closed circuit (13)
while being kept in the liquid phase. Concurrently, the

20 refrigerant captures foreign substance from the preinstalled
refrigerant pipes (2A, 2B) on its way of circulation and the
separator (50) removes the foreign substance from the
refrigerant in the 1liquid phase. In this manner, the
preinstalled refrigerant pipes (2A, 2B) are cleaned. Thus,

25 since the conveying means (40) is composed of the coﬂveying

pump (80), the cleaning refrigerant can be circulated with a

simple structure. Other structures, operations andeffects are



1, to heat the refrigerant in the liquid phase at the heating part (not
shown) thereby turning it into the gas phase and to renove foreign
substance fromthe refrigerant in the g48 phase 10 at a filter (53)

t hereof . The cooler (84) constitutes a cooling nmeans for cooling the
refrigerant in the gas phase to condense it into the Iiquid phase, and t he
conveying punp (80) is for conveying the refrigerant, having been condensed
in the codihe g@8mg, asithoss ineEmbbdigendntl kept in the liquid phase. Thus,
according to Enbodinent 4, the refrigerant in the liquid phase flows from
one prei nﬁﬂﬁb@im@ti@%rant pi pe (2A) to the other preinstalled -
refrigerant pipe (2B) .through the upper connecting passage (11) by neans of
t he conveyi ng pBiguke H58@howEhEmkddimentingd odptihepresenynisvestdons from
the preinstalled refrigerant pipes (2A, 2B) onits way of flow, and the
separ at or WiEYeimushes dwer efonmectingt pashagge (12¢ phaprofrided whtid a o
gas thereby renoving the foreign substance fromthe refrigerant.

Ther eabt ersepaatoam| ¢50()84)a caaedert hBLH anflr igyecanveydinghgngep t l{80)hase
fromgas to liquid again and to be sucked into the conveying punp (80).
Such a ci rSpecifixably dfhe geyparatadt 80 ) is desilgned, ddkecEmbgdimentpi pes
(2A, 44 2B) to be cleaned. O her structures, operations and effects are
the sane ds, ttdoodeatn thebrefrdgerantBmbchiendiguid phiage at Shenteatdmgy
Enbodi ment 5 of the present invention, 5 wherein the separating heat

exchange gart (Gt |shown)erqimb)bdmmaemg hiet fiintss tdred gaesc@hihscaom@mmg
heat exchange coils (71,
remove foreign substance from the refr;.gerant in the gas phase

10 at a filter (53) thereof.

The cooler (84) constitutes a cooling means for cooling
the refrigerant in the gas phase to condense it into the liquid
phase, and the conveying pump (80) is for conveying the
re‘frigerant_, having been condensed in the cooler (84)_,' with

15 the refrigerant kept in the liquid phase.

Thus, according to Embodiment 4, the refrigerant in the
liquid phase flows from one preinstalled refrigerant pipe (2A)
to the other preinstalled refrigerant pipe (2B) through the
upper connecting passage (11) by means of the conveying pump

20 (80). The refrigerant captures foreign substance from the
preinstalled refrigerant pipes (2A, 2B) on its way of flow,
and the separétor (50)-causés the refrigerant to change thé
phase from liquid to gés thereby removing the foreign substance
from the refrigerant. Thereafter, the cooler (84) causes the

25 refrigerant to'change the phase from gas to liquid again and
to be sucked into the conveying pump (80). Such a circulation

of refrigerant allows the preinstalled refrigerant pipes (2A,



72) in the refrigerating circuit (4R) for cleaning. Specifically, the
refrigerating circuit (4R) for cleaning constitutes a conveyi ng neans (40)
in the formof a single 10 independent ggfrigerating circuit consisting of
a conveyi ng passage section (4A) and a conpression passage section (40).
The conveyi ng passage section (4A) is connected to the conpression passage
section (4C) via a four-way selector valve (42) such that its direction of
refrigera2BY [towhve tdileaspdct dthen streucbupesssoperpidoage aswk eifdfreqial)
can be reversed by the four-way sel ector valve (42). The conveyi ng passage
secti on (4Ye itheosameuasctheset liat Embodinientstl. conveyi ng heat
exchange coi | (71), a tenperature-sensitive first expansion valve
(El), the <Embosdjmenti 8y heat exchange coil (52), a tenperature-sensitive
second expansion valve (E2) and the second conveyi ng heat exchange coil
(72) are connecrFgguresseanes7 showaEnbbddmenitns oifetheprmsent favendd arect i on
(4A), two bypass passages (45). each having a one-way valve (CV) are
connecbed whepeimltise separabihfchéatséxahdngecondlexpansisnintlerpdseEdl,
E2), respectively. Tenperature sensing bulbs (TB) of the first and second
expansi on betwesn the £fE2btaind wenonkdonveyitmg hepecéxakangernsd i k73 ,des
45 of the first and second conveying heat exchange coils (71, 72). The

first and BEpoim ehpanefeigezhtdng Clirdudt coam) i foit ecbhebhingtll i ng
mechani sm (44). The conpressi on passage section (4C) is configured so that

5 anair-cool edspedaifiienalds),atheacfrigsrd i ndg @iveito Y eRgdE e clleaning
di scharge and suction sides of the conpressor (41),
constitutes a conveying means (40) in the form of a single
10 independent refrigerating circuit consisting of a conveying
passage section (4A) and a compression passage section (4C).
The conveying bassage section (4A) is connected to the
compression passage seqtion (4C) via a four-way selector valve
(42) such that its direction of refrigerant flow with respect
15 to the compression passage section (4C) can be reversed by the
four-way selector valve (42).
The conveying passége section (4A) is constructed so that
the first conveying heat exchange coil (71), a
temperature-sensitive first expansion valve (El1), the
20 separating heat exchange coil (52), a temperature-sensitive
second expansion valve (E2) and the second conveying heat -
exchange coil (72) are connected in series. In addition, in
the conveying passage section (4A), two bypass passages (45).
each having a one—wéy valve (CV) are connected in parallel with
25 the first and second expansion valves (El, E2), respectively.

Temperature sensing bulbs (TB) of the first and second expansion '

valves (El, E2) are provided on the respective downstream sides



respectively. The air-cool ed condenser(4e)is for suppressing a pressure
rise of the high-pressure refrigerant on the discharge side of the
conpressor (41), and is designed to dri¥p an 10 air-cooling fan (4f) when
the pressure of the high-pressure refrigerant on the discharge side of the
conpressor (41) beconmes equal to or above a predeterm ned val ue, because
the pressure of the high-pressure refrigerant on the discharge side of the
conpr essorof £he firshcandsmtand canveying beadi exchasgeacobhs 1671 pi72)he
primary refrigerant is reduced. The refrigerant, having been discharged
fromthe @mprébest @nd)secondoecpagmsiam vwakves r (Ebpl B2) connstddutetd and
concurrently condensed in one conveyi ng heat exchange coil (71 or 72), then
heat s t he tHoraktlbiyg reéchgniam (i44)t.he separati ng heat exchange coil (52)
and is 20 evaporated in the other conveying heat exchange coil (71 or 72).

I n the conpr essThe qupsress ten nassgeCpeck ionw 4€psisuconfdgumed( $9 )t hat
provi ded on the suction side of the conpressor (41), while a high-pressure
sensor 5( PAn aid-aovdedaranderns se(de) &5d aplR)cumel ptovi(ddé) are provdideshar ge
side of the conpressor (41). On the other hand, in a connecting pipe (34)
of a cl eammgthetdischaegel andassagiof3bides lofivthessompressonut({4dr)gssure
46 swtch (LPS) is provided on the downstream si de of the separator (50).
Whent hel owsgsack boal hes Uthe aisi-deaidibconfieasear ( 4el)l )is vt suppdess iy
| ow pressure sensor (Pl), beconmes equal to or below a predeterm ned val ue,
t he four-wepresbsurearisambidahe hidRypiresshnxegeefrigerantioncscheé dischargey so
that the direction of refrigerant flowin the conveyi ng passage section
(4A) is side of the compressor (41l), and is designed to drive an
10 air-cooling fan (4f) when the pressure of the high-pressure
: refi'igerant on the discharge side of the compressor (41) becomes
equal to or above a predetermined value, because the pressure
of the high-pressure refrigerant on the discharge side of the
compressor (41) is increased when the amount of condensation
15 oftheprimaryrefrigerantisreduced. The refrigerant, having
been discharged from the compressor (41), is condensed in the
air-cooled condenser (4e) and concurrently condensed in one
conveying heat exchange coil (71 or 72), then heats the secondary
refrigerant in the separating heat exchange coil (52) and is
20 evaporated in the other conveying heat exchange coil (71 or
72).
In the compression passage section (4C), a low-pressure
sensor (Pl) is provided on the suction side of the compressor
(41), while a high-pressure sensor (P2) and a temperature sensor
25 (T2) are provided on the discharge side of the compressor (41).

Oon the other hand, in a connecting pipe (34) of a cleaning

interconnection passage (30), a low-pressure cut-out pressure



changed. More specifically, when one conveying heat exchanger (7A or 7B) is
filled wth the secondary refrigerant in the liquid phase, the anount of
heat exchange of the primary refrigeranggl0 is decreased so that the
suction pressure of the conpressor (41) is reduced. Therefore, the four-way
sel ector valve (42) is changed in its direction of flow Further, the
closed circuit (13) is designed such that the secondary refrigerant flows
from t he lsotiick ¢BRS)t imProy istat ogetlie Aowns trraapsdideseofiltthalseparator
gas-refrigerant pipe (2B) and circulates to the preinstalled

| i qui d-r ef(S@er afthen phe 124)p1éssuyt onehe ppet iomsede pliglpnsompregsodr. As
shown in Figure 7, the cleaning interconnection passage (30) is provided

with a hot(4bp, sedsaged 1F) thedlow-presisiuare) sehsome(Pilder hetopess eqa@dl) f or
charge ‘and recovery of the secondary refrigerant. The hot gas passage (15)
is for supfp pinbelbw aqomedktermihedgealwe, dfhe ifgurt-ergye sellectcansraiivgh
pressure to the preinstalled refrigerant pipes (2A, 2B) after the

“conpl ebi on( &%) isf thangedningbpsréirectihdhoof eflwe rsonghiadr Ehieddakreictiion
secondary refrigerant in the preinstalled refrigerant pipes (2A, 2B) by
evapor at i @f rEfrigsrages fibowabe {tHé)cosvéey inghpdssagé/seatdonwg4@gr tis on
its influent side. Two influent ends of the hot gas passage (15) are

connect ed dhmarmpred . ofMqrae epleeli fiasddges wheh, obé )cd oy nly hreatthexchhngent
side of the conveying heat exchangers (7A, 7B), respectively, while the

ef fl uent WA 6rt7By deffikl edmiddt thetsequndary relfe igemasdt inghe pdqaid
| ocated on the effluent side of the conveying heat exchangers (7A, 7B)
phase, the amount of heat exchange of the primary refrigerant
10 is decreased so that the suction pressure of the compfessor
(41) is reducéd. Therefore, the four-way selector valve (425

is changed in its direction of flow.

Further, the closed circuit (13) is designed such that
the secondary refrigerant flows from the lower connecting

15 passage (12) to the preinstalled 'gas;refrigerant pipe (2B) and
circulates to the preinstalled 1iquid-refri§erant pipe (2;)
through the upper connecting passage (11).

As shown in Figure 7, the cleaning intercdnr_lection passage

(30) is provided with a hot gas passage (15) and an auxiliary
20 refrigerant passage (90) for charge and recoveryof the secondary
refrigerant.

The hot gas passage (15) is for supplying the secondary
refrigerant of high temperature and high pressure to the
preinstalled refrigerant pipes (2A, 2B) after the completion

25 of thecleaning operation and for recovering the residual liquid

secondary refrigerant in the preinstalled refrigerant pipes

(23, 2B) by evaporation. The hot gas passage (15) is branched



I n addi ti onone-way valves (CV) are provided on both the influent sides of
the branch point of the hot gas passage (15), respectively, and a first
shut-of f valve (V1) is provided at the §pnfluent 10 part on the effluent
side thereof. The auxiliary refrigerant passage (90) includes a refrigerant
bomb (91) and four auxiliary passages (92-95). The first auxiliary passage
(92) is fornmed so that an effluent-side portion thereof is branched into
two parts imtentwe partgeon-itgcdinbluent side« i @wa Hafdgtent Bnds off §bet end
of the first auxiliary passage (92) is brought into fluid conmunication
with the heftr ggerpassageabl XD) arephaected o pirt whparadd elhpasshgese
connected to the branched parts of the hot gas passage (15) downstream of
t he one- wd\6lvalblds Xaated capethevingluenitn sidle aftli thenconveyingl heat- si de
main portion of -the first auxiliary passage (92) is provided with a second
shut - of f esichander)s WAL e Mo efébpeativiedy ,breintbedtper tef fheerbf eade
provided with one-way valves (CV), respectively. The second auxiliary
passagk (Nerevftismonneteed o partisf thedcohpeectiingi pipe {84 )elocgtednt
bomb (91), is connected at the other end to part of the main portion of the
first auxion the efifbagnt (£Rje lodfchhedconveyingdedt exdiengexe (FhTB)Gf f
val ve 48 (V2), and is provided with a third shut-off valve (V3). Thus,
the first JTanaddEtbon, ame-viagr vabues {@W) 4192 provjidedonbothdfhe hafhnenthed
parts of the hot gas passage (15) forma chargi ng passage (9S) for charging
t he seconsddes ef thedrarich pointiod the hoterhscpassage((15))., féspebtively,
auxiliary passage (94) is communicated at one

and a first shut-off valve (V1) is provided at the confluent

10 part on the effluent side thereof.

The auxiliary réfrigerant passage (90) in.cludes a
refrigerant bomb (91) and four auxiliary passages (92-95). The
first auxiliary passage (92) i.s formed so that an effluent-side
portion ther'eofl is branched into two parts from an influent-side

15 main portion thereof. The influent end of the firsti auxiliary
passage (92) is brought into fluid communication with the
refrigerant bomb (91), while the two effluent ends thereof are
connected to the branched parts of the hot gas passage (15)
downstream of the one~way valves (CV), respectively. In

20 addition, the influent-side main portion of the first auxiliary
passage (92) is provided with a second shut-off valve (Vv2),
while the effluent-side branched parts thereof are provided
with one-way valves (CV), respectively.

The second auxiliary passage (93) is communicated at one

25 end thereof with the refrigerant bomb (91), is connected at
the other end to part .of the main portion' of the first auxiliary

'passage (92) located downstream from the second shut-off valve



end. thereof with the refrigerant bonb (91), is connected at the other end

to part of the connecting pipe (34) |located downstream fromthe second

conveyi ng heat exchanger (7B), and 10 i 48provided with a fourth shut-off

valve (V4). The fourth auxiliary passage (95) is connected at one end

thereof to part of the confluent part of the hot gas passage (15) | ocated

upstream fromthe first shut-off valve éil I's connected at the other end
b

to part of(¥Zler @didhigoprpwiderl whthfa rthi huteargf Halatge (¥3) « 9Thusocat ed
upstream fromthe second shut-off valve (V2), and is provided with a fifth
shut - of f Velley LB | and'BrGoR@caunil iazydpassrGERSa 92 i 93) pads read (0,
95) forma recovery passage (9R) for recovering the secondary refrigerant
to the refihigdranchesipards ofOther hotrgas passage (k) Samm & chaggding
Enbodi rent 20 1. <Cleaning for Preinstalled Refrigerant Pipes (2A, 2B)>
Next, a clpaasage of?8htfon chiargingbthe-secendasy pefz igezamtng ndepdhe us
for the preinstalled refrigerant pipes (2A, 2B) will be described together
wi th abpi pelagehint hipcwdth¢d3)25 1t is to be noted that the basic part of
the cleaning operation is the same as in Enbodinent 1. First, in the first
step, the two prhenthardeduxiliangyr passagedQ9di)pds CemmudBcatres @dnoast ed
to the upper connecting passage (11) and the cleaning interconnection
~passage (334 dfheheof owithctheeseifng gersgdydoqnl) (9her ebs Conmecgedd @tosed
circuit (13). Then, while the first, fourth and fifth shut-off valves (V1,
5 V4, V5)thaehommen Engurto 7part Ioéptthﬁb osennecbenge@:me a634) hilodadted - of f
val ves (V2, V3) are opened. This opening of these
‘downstream from the second conveying heat exchanger (7B) , and
10 is provided with a fourth shut-off valve (V4). The fourth
auxiliary passage (95) is connected at one end thereof to part
of theconfluent part of the hot gas passage (15) located upstream
from the first shut-off valve (Vl1), is connected at the other
end to part of the main portion of the first auxiliary passage
15 (92) located upstream from the second shut-off valve (V2), and
is provided with a fifth shut-off valve (V5). Thus, the third
and fourth auxiliary passages (94, 95) form a recovery passage
(9R) for recovering the secondary refrigerant to the refrigerant
bomb (91). Other structures are the same as those in Embodiment
20 1.
<Cleaning for Preinstalled Refrigerant Pipes (2A, 2B)>
Next, a cleaning operation of the above-described pipe
cleaning apparatus for the preinstalled refr.igerant pipes (2A,
2B) will be described together with a pipe cleaning method.
25 It is to be noted that the basic part of the cleaning operation
is the same as in Embodiment 1.

First, in the first step, the two preinstalled refrigerant



val ves allows the secondary refrigerants, one-in the liquid phase and the
other in the gas phase, to pass fromthe refrigerant bonb (91) into the
first and third auxiliary passages (92, 4§4), 10 respectively, and then flow
t hrough the hot gas passage (15) and into the closed circuit (13). As a
result, the secondary refrigerant, which serves as a cleaning refrigerant,
I's charged into the closed circuit (13). Subsequently, the operation
proceeds tpipd®e (2RORBktaye ddnnecthdchot bheruppegecannagtdnge paissaye® for
cleaning in the | ower connecting passage (12) is driven with the first

t hrough fi¢f11) and théfclednvisg (vikefomeseion lpassdye (30)dof tle lower
conpressor (41) is driven to circulate the primary refrigerant. In the

ref ri ger atcormnect ing tpasdgge (129 therepy foempnignargldded efirageitanil3gf. hi gh
tenperature and hi gh pressure, having been discharged fromthe conpressor
(41), fl owhem} awhniibe dfthé heixwny efougtheahdefifshgshati-bEf( values/ N1,

t hrough the air-cool ed condenser (4e) and the four-way selector valve (42).

It is bowwys oms9eshbanbigi Mighieedkane Rieptnchosbda thatseddnd haid thkrd
cl eani ng secondary refrigerant in the liquid phase is stored in the first

conveyi ng smt-eKE healiees ( (X2 ,| ¥39t atre@ropdwed | githis épgning7ofndhdye
cl eani ng secondary refrigerant 50 in the.gas phase is stored in the
second conxgiwey abbdwsxthengectondBry acsfiriyexrants, | ehé in Eheulddgaid n

this state, the four-way selector valve (42) is changed into the position
shown in tpltas®hnd the@ethelr fn ¢lvecgds phadet to padwefpomthe re€¢riigeeant of
hi gh tenperature flows into the conveyi ng heat exchange coil (71) of the
first contmmimgoflgalinto the first and third auxiliary passages (92, 94),

10 respectively, and then flow through the hot gas passage (15)
and into the clé)sed circuit (13). As a reéult, the secondary
refrigerant, which serves as a cleahing refrigerant, is charged
into the closed circuit (13). |

Subsequently, the operation proceeds to the second step,.

15  in which the refrigerating circuit (4R) for cleaning in the
lower connecting passage (12) is driven with thé first throucjh
fifth shut-off valves (V1-V5) closed. 1In other words, the
compressor (41) is driven to circulate the primary refrigerant.

In thé'refrigerating circuit (4R) for cleaning, the primary

20 refrigerant of high temperature and high pressure, having been
discharged from the compressor (41), flows into one of the
conveying heat exchange coils (71 or 72) through the air-cooled
condenser (4e) and the four-way éelector valve (42).

It is now proposed to begin the description with a state

25 that the cleanihé secondary refrigerant in the liquid phase

is stored in the first conveying heat exchanger (7A)- located

on the right in Figure 7 and the cleaning secondary refrigerant



exchanger (7A). As a result, the primary refrigerant is partly condensed
therein to heat the secondary refrigerant in the |liquid phase and increase
its pressure. Because of this pressure pse, 10 the secondary refrigerant
obtains a running force while being kept in the liquid phase to flow out of
the first conveying heat exchanger (7A) into the preinstalled refrigerant

pi pes (2A, 2B). In this case, the secondary refrigerant first flows through
t he prei nsimathedyagphaskrisg stomredpipdshe2spcond coneey ing htiatnexchaagert hen
flows intothepreinstalled liquid-refrigerant pipe (2A) of snmaller dianeter

. through t HEBj)ppecaedeani bhepleftgan( Figureurt.her, the prinmary
refrigerant, having passed through the first conveying heat exchanger (7A),
flows into the 2O thhispatatiengthe fiourcadmgngeleator $d)lvef (42 isephaaged (50)
t hrough the bypass passage (45) to evaporate the secondary refrigerant in
the |iqui dntitathesposddiiom shewnaihk thé)solidhkisepaohitRigyi™®)L so that
Thereafter, the condensed primary refrigerant is depressurized by the
secondd expdres i primaty ereE2igerdnft! @f high femperatorecyiluwshehhtexthange
coil (72) of the second conveying heat exchanger (7B). In this conveying
heat exchawgsreyning et edtvhangeraoil ¢1li)gefanhe fiesapoonveying healt t he
cl eani ng 51 secondary refrigerant in the gas phase and change it into

t he |iqui exdleasyerA{ 74 )r.esAbta alestdlits pheger bhanyeefihibyerantda partly
refrigerant is reduced in pressure so that the secondary refrigerant in the
i quid phandenssdthdreintitcheat @ik seconfiany refhibperant handgss 1 iqR)idwhi | e
the secondary refrigerant in the gas phase is sucked fromthe separator
(50). Themhdseapdiimonease its pressure. Becauseof this pressurerise,

10 the secondary refrigerant obtains a running force while being
kept in the liquid phase to flow out of the first conveying
heat exchanger (7A) into the preinstalled refrigerant pipes
(2R, 2B). In this case, the secondary refrigerant first flows
through the preinstalled gas-_refr,igerant pipe (2B) of larger

15 diameterandthenflows intothepreinstalledliquid-refrigerant
pipe (2A) of smaller diametér through the upper connecting
passage (11).

Further, the primary refrigé:&ant, having passed through
the first conveying heat exchanger (7A), flows into the

20 separatingheat exéhange coil (52) of the separator (56) through
the bypass passage (45) to evaporate the secondary refrigerant
in the liquid phase stored in the tank (51) of the separator
(50). Thereafter, the condensed primary refrigerant is
depressurized by the second expansion valve (E2) and flowé into

25 the conveying heat exchange coil (72) of the second conveying
heat exchanger (7B). Inthis conveyingheat exchangecoil (72),

the primary refrigerant is evaporated to cool the cleaning



refrigerant evaporated in the second conveyi ng heat exchanger (7B) return
to the conpressor (41) via the four-way selector valve (42). The primary
refrigerant repeats such an operation. %§ Thereafter, when the second
conveyi ng heat exchanger (7B) is filled with the secondary refrigerant in
the liquid phase, the four-way selector vale (42) is changed in its
direction of flow Specifically, when the amount of heat exchange of the
primary refeqqndary neﬁrmesanbnuncmegamgahm and ichanpge (ifg)imt® jthe
decreased, the anpunt of throttling is increased because of control of the
super heat ilrﬂggwﬁsyrpéaﬁew olgh at hesudtonf thxisuphase vllangg Erhe Secoadany t he
| ow pressure on the suction side of the conpressor (41) is decreased. \Wen
this | ow prefsigeramt edisedreéguced |iow pressure sshsthatPihéecsecondanyl to
or 20 bel ow a predeterm ned value, the four-way selector valve (42) is
changed i irefisigérant iionthé lfigquid phaselisngtoredtinthersandnd convieydngf

the four-way selector valve (42) causes the primary refrigerant, having
been dﬁscﬂwagﬂecémhangéle (GEpwhider thélsecondarpwefitbgehanteinrthe gas
conveying heat exchanger (7B) to deliver the secondary refrigerant to

t he prei nghddedis educkedafirom kdse (parBor F(30her , Thér, ptheaprimary
refrigerant passes through the separating 52 heat exchange coil (52) and

is then evsgfirigexant erapératedciomihe sgcomsd convieyrigwr h€ah) exchanglent he
secondary refrigerant and store it in the first conveyi ng heat exchanger
(7A). The(7B) neeturrefte geharcomppessers(4h)aviapthet fonrt-way sellesttont he 5
secondary refrigerant in the closed circuit (13). This secondary
refrigerantalve (&2)l.i qFfhe phisarylrefyrigerant repeats such an operation.

10 Thereafter, when the second conveying heat exchanger (7B)
is filled with the secondary refrigerant in the liquid phase,
the four-way selector vale (42) is changed in its direction
of flow. Specifically, when the amount of heat exchange of the
primary refr_igerant in i:he second conveying heat exchanger (7B)

15 is decreased, the ainount of throttling is increased because
of control of the superheating degree through the second
expansionvalve (E2). Therefore, thelowpressureonthesuction
sideof the compressor (41) is decreased. When thié low pressure
detected by the low-pressure sensor (Pl) becomes equal to or

20 below a predetermined value, the four-way selector valve (42)
is changed in its direction of flow.

The change in the direction of flowof the four-way selector '
valve (42) causes the- primary refrigerant, having been
discharged from the compressor (41), to fiow into the second

25 conveying heat exchanger (7B) to deliver the secondary

refrigerant to the preinstalled refrigerant pipes (2A, 2B).

FPurther, the primary refrigerant passes through the separating



t hrough the preinstalled refrigerant pipes (2A, 2B) so that foreign

substance such as lubricating oil, deposited on the inner surfaces of the
preinstalled refrigerant pipes (2A, 2B),540 blends in the second
refrigerant. The second refrigerant is evaporated in the separator (50)

by heating fromthe separating heat exchange coil (52) so that foreign
substance is separated and deposited in the tank (51). Further, when the
secondary hefati gxchangaseeslt (B2dghndhdsf ithesy eB@qrdtedi im thesfanst 15
such as lubricating oil blending in the secondary refrigerant is renoved
and the secomyvawingheagcexchangewns(1A) dcotdeohlihesdeondapydrefivigéraht
conveyi ng heat exchangers (7A, 7B). The secondary refrigerant repeats such
an oper at i and Btogrenityingtheefiestndanyeydng hea&nexchhngerh¢ 7annunTh20

of condensation of the primary refrigerant is reduced, the high pressure on
t he di schapgdmainieref riiigerasriprepeart s( $tiihi anioprmrdsion tWhenrchilatie ghe
pressure, detected by the high-pressure sensor (P2), becones equal to or
above abpr sdeomddnedeftigerant anr theokilogddmrirfyit s(IB)ven. As a
result, the primary 25 refrigerant of high tenperature and high pressure is
partly condensedrhis t Eecandaxyol selif rbgerantr iMejhe oltignidi rphaddeflows
refrigerant partly in the gas phase and partly in the liquid 53 phase.
Thi s t wo- plthyeugh e preéingeahbedf refy iigeramneipes 2K pN2BYi 8g bhat
exchange coils (71 or 72) via the four-way selector valve (42). The
condensat i dorefignmeybstange redchgasadubiricitd gy roidoo| dspasitedsen the)
causes a pressure 5 drop in the high-pressure primary refrigerant. In the

t hird stepinneanstuir€aclesaof nche preinsimal ked agfirigekrant pipes (2A, 2B),

10 blends in the second ref;igerant. The second refrigerant is
evaporated in the separafor (50) by heating from the separating
heat exchange coil (52) so that foreign substance is separated
and deposited in the tank (51). Further, when the secondary
refrigerant passes through the filter (53), foreign substance

15  such as lubricating oil blending in the secondary refrigerant
is removed and the secondary refrigerant flows into the
above-described one of the conveying heat exchangers (7aA, 7B).
The secondary refrigerant repeats such an operation.

In conveying the secondary refrigerant, when the amount

20 of condensation of the primary refrigerant is reduced, the high
pressureonthedischargesideof thecompressor (41) is increased.
When this high pressure, detected by the high-pressure sensor
(P2), becomes equal to or above a predetermined value, the
air-cooling fan (4f) is driven. As a reSult, the primary

25 refrigerant of high temperature and high pressure is partly
condensed in the air-cooled condenser (4e) to turn into the

refrigerant partly in the gas phase and partly in the liquid



the first shut-off valve (V1) is closed so that the primary refrigerant of
“high tenperature is supplied to the closed circuit (13). Specifically, in
t he conveyi ng heat exchanger (7A or 7B) 530 that increase the pressure of
the secondary refrigerant by heating, the secondary refrigerant has the

hi ghest tenperature and pressure i medi ately before the four-way sel ector
valve (42) is changed in its direction of flow. This secondary refrigerant
in the gaPhree Fhis giwo-phrsatprimany refrigerasd £1oys jiqteeangeadd to
the preinstalled refrigerant. pi pes (2A, 2B) through the hot gas passage
(15). Thi $heaaneeyingheaje exghangeiemilenpbl Q17 ) Wigo tinee fouiye-way
secondary refrigerant in the liquid phase remaining in the preinstalled
refri ger argelggier ( 2rales) . (4R) - Thehercoademsatitarn e afhe thier sprismagnd
and third shut-off valves (V1, V2, V3) shown in Figure 7 are kept cl osed,
the fourt lrefxidgerant sinithef aivateood ed\doniensere( 4p eansdiia pressiung of

t hese val ves allows the secondary refrigerants, one in the |iquid phase and
t he ot Rer dwpp hin gtlke phigh-prespugse primayy 2=frigerantd and fourth

auxi liary passages (94, 95), respectively, and then flow through the first
auxi li ary passagethe2hhirdistepe when tberdlmaming bperatdion s completeskur e.
In this manner, the 54 secondary refrigerant is recovered. Then, the
upper and thmefixstnebutngffavedyes (VL) ik)ckosediesachbatf tbm prdmary
preinstalled refrigerant pipes (2A, 2B). The heat bal ance in the

ref ri ger attefrigexant of4rgh bemperiatareays supplg edieo theclosed cdrenit

cl eaning operation is as shown in Figure 2. First, the primary refrigerant
is increasEkB). Specifically, in the conveying heat exchanger (7A or 7B)

10 that increase the pressure of the secondary refrigerant by
heating, the secondary refrigerant has the highest temperature
and pressure immediately before the four-way selector valve
(42) is changed in its ciirection of flow. This secondary
refrigerant inthegas phaseof high temperatureand highpressure

15 is delivered to the preinstalled refrigerant pipes (2A, 2B)
through the hot gas passage (15). This secondary refrigerant
of high temperature evaporates the secondary refrigerant in
the liquid phaseremaining in the preinstalled refrigerant pipes
(2, 2B).

20 Thereafter, while the first, second and third shut-off
valves (Vl, v2, v3) shown in Figure 7 are kept closed, the fourth
and fifth shut-off valves (V4, V5) are opened. This opening
of these valves allows the secondary refrigerants, one in the
liquid phase and the other in the gas phase, to pass through

25 the third and fourth auxiliary passages (94, 95), réspectively,
and then flow through the first auxiliary pass'age (92) and into

"the refrigerant bomb (91) of low pressure. In this manner, the



In pressure fromthe point Ato B by the conpressor (41), and then
thermally changes fromthe point Bto F by heat radiation in the air-cool ed
condenser (4e). Then, the primary refriggrant 10 thermally changes from
the point Fto Cin one of the conveying heat exchangers (7A or 7B).
Thereafter, the primary refrigerant thermally changes fromthe point Cto D
I n the separating heat exchange coil (52). Further, the primary refrigerant
t her mal | y sgeondary mefirigepanntiscregonened.he Themar themppenand diower
exchanger 15 (7A or 7B). Other operations are the sane as those in
Enbodi nentcoriféeting plasmdges (dd, 52) Aqenddiaghed fhem hhespreiasttadilesht
described so far, since the primary refrigerant, part of which has been
condensed nefrigevant opipks (@AveRB)g heat exchangers (7A or 7B), is
further condensed by the separating heat exchange coil (52), a sufficient
amount of heat The heassbalancg time ther arefarigerdtingr aircodt {dRYedored.
This allows the secondary refrigerant to be circulated in the closed
circui b (1eamimg rdir gl the . alXwe-mentionpdr tileaning bpertdtd arsdsofasan
HFC refrigerant as the secondary refrigerant, some HFC refrigerants have
t enper at urshawmdneRiguretd. r FSpedt, thet peinmarparefrigercabttisdncirieased
saturat ed 55 liquid Iine and the saturated vapor line in the Mllier
di agram Trempafessure ffidne tdhoegeoigst iZ0rtd @rpgr dher eompridssqay i(4dr)y, and
refrigerant is constant, the pressure of the secondary refrigerant
evapor at i rithem tthernseliby athandes) Jf roac diires pbdndr BSto Habyt hatatofradiation
secondary refrigerant flow ng out of the conveying heat exchanger(7A or
7B). As dam theldir+beotedauirignserf r(idggr.ahhenantlve primartyaredrilgedant
closed circuit (13) with

10 thermally changes from the point F to C in one of the conveying

heat éxchangers (7Aor7B). Thereafter, theprimaryrefrigerant
thermally changes from the point C to D in the separating heat
éxchange coil (52). Further, theprimaryrefrigerant thermally
changes fromthepoint Eto A in theother conveying heat exchanger
15 (7Aor 7B). Other operations are the same as those in Embodiment
1.
<Effects of Embodiment 5>
According to the present embodiment described so far, since
the primary refrigerant, part of which has been condensed in
20 one of the conveying heat exchangers (7A or 7B), is further
condensed by the separating heat exchangecoil (52), asufficient
amount of heat for pressurizing the secondary refrigerant can
‘'be secured. This allows the secondary refrigerant té be
circulated in the closed circuit (13) with reliability.
25 In particular, for the use of an HFC refrigerant as the
secondary refrigerant, some HFC refrigerants have temperature

gradients with respect tothe isobaric linebetween the saturated



reliability. Further, since the conpressing passage section (4C) is 10
provided with an air-cool ed condenser (4e), condensation and heat radiation
can be made on the primary refrigerant gth reliability. This securely
prevents an excessive rise in the pressure of the high-pressure refrigerant
in the refrigerating circuit (4R) for cleaning. 15 Furt hernore, since
the secondary refrigerant is passed into the preinstalled
| i qui d-r efldiqydidahinpiand the) saturatiedevapionising ihrte Mod Liesi diagiriamnd
gas-refrigerant pipe (2B) of larger dianeter, the secondary refrigerant can
be ci rcul athetrefiateut i€x Edvedi ogndehsatjonhdrenperaenre Adcdrhié nprimatriye 20
secondary refrigerant can be circul ated while being kept in the liquid
phase, t heredinigeantes sisng constdaxtr cadhe npiressarmaniofy thei cseaondary
Mor eover, since the hot gas passage (15) is provided, the residual
secondar y nefiriigerant evapdreapinagninalthed sefdaragenan(S5Q@) pepemef2ApweR) at
the conpletion of cleaning can securely be evaporated and recovered. In
addi ti bn, thamcethat atfxitlergecehdagyr aef miapscagyet ( 9Ddwingb®uts efotheed,
charge and recovery of the secondary refrigerant can be nade with
reliabiliiconveyiaig hebtcéschangebe Huoe 2B) | haee ai resudbbglitimnsedondary
<Enmbodi nent 6> 5 Figures 8 and 9 show Enbodi nent 6 of the present
i nvent i on refrdigerant raad ibe cdiricul atied dint thér rlasedacireglitc ¢iBgnwidh
valve (EV) are provided in the refrigerating circuit (4R) for

reliability.

'Further, since the compressing passage section (4C) is

10 provided with an air-cooled condenser (4e), condensation and
heat radiation can be made on the primary refrigerant with
reliability. This securely prevents an excessive riée in the
pressure of the high-pressure refrigerant in the refrigerating
circuit (4R) for cleaning.

15 Furthermore, since the secondary refrigerant is passed
into the preinstalléd liquid-refrigerant pipe (2A) of smaller
diameter from the preinstalled.gas-refrigerént pipe (2B) of
larger diameter, the secondary refrigerant can be circulated
without expanding halfway therebetween. Accordingly, the

20 secondary refrigerant can be circulated while being kept iﬁ
the liquid phase, thereby suppressing the decrease in the
cleaning efficiency.

Moreover, since the hot gas passage (15) is provided, the
residual secondary refrigerant in the preinstalled refrigerant

25 pipes (2A, 2B) at the completion of cleaning can securely bé
evaporated and recovered.

In addition, since the auxiliary refrigerant passage (90)



cleaning, in place of the first and second expansion val ves (El, E2)

provi ded i n Enbodi nent 5. 10 More specifically, the conveyi ng passage
section (4A) of the refrigerating circuisg (4R) for cleaning is provided
with the rectification circuit (47) and a one-way passage (48). The .
rectification circuit (47) is fornmed into a bridge circuit including four
one-way val ves ( Two of four_ connecting 15 points of the bridge circuit
are conneci®dnavi orﬂahavme et apequy ofh ¢ hen s esomdanyws efaigananty

poi nts are connected to the first and second conveyi ng heat exchange coils
(71, 72), ¢awpeetnadpywith wed ighility plthee efifpctsharsetheasang amt
exchange 20 coil (52) and the expansion valve (EV) are connected in the
order frorthesertanEmboddwentr dam si des. The pressure sensing bulb (TB) for
t he expansion valve (EV) is attached to the influent side of the
accunul at ofExiaedim@nt 6*e- way passage (48) is connected to a differential
25 pressure control passage (49) including a shut-off valve (SV). The

differdntial pr@igurescdmnd? show Bgpboddfents6 orff theqreseptiaviesitian h t he
separating heat exchange coil (52). such that 57 the primary refrigerant
can bypasswhéreiepar zechd flicatt ionc kaingm toi (47 p2and The sihgileofexpaaisior SV)
I s adapted, for exanple, to open or close at specific intervals to stop the
condensat ivalwé (ER) mrieprovigled gar dite ine fitigyexgaing ignrdiekt @Rhdae
coil 5 (52), i.e., the.evaporation of the secondary refrigerant, at
speci fi c icleandhg,t her plpcécofedhienfitat pand saeconfl ekpansiondralves
refrigerant in the separator (50).

(E1l, E2) provided in Embodiment 5.

10 ~ More specifically, the conveying passage section (4A) of
the refrigeréting circuit (4R) for cleaning is provided with
the rectification circuit (47) and a one-way passage (48). The
rectification circuit (47) is formed into a bridge circuit
including four one~way valves (CV). Two of four connecting

15 points of thebridgecircuit are connected to the one~way passage
(48), and the other two connecting points are connected to the
first and second conveying heat exchange coils (71, 72),
respectively.

In the one-way passage (48), the separating heat exchange

20 coil (52) and the expansion valve (EV) are connected in the
order from upstream to downstream sides. The pressure sensing
bulb(TB)fortheexpansionvalve(EV)isattachedtotheinflﬁent
side of the accumulator (46).

The one-way passage (48) is connected to a differential

25 pressure control passage (49) including a shut-off valve (8V).

The differential preséure control passage (49) is arranged in

parallel with the separating heat exchange coil (52) such that



On the other hand, as shown in Figure 9, the auxiliary refrigerant passage
(90) has two ports connecting to the 10 refrigerant bonb (91)unlike

Enbodi nent 5. In addition, unlike Enbodgpent 5, the first auxiliary passage
(92) is connected at two effluent ends thereof directly to portions of the
paral | el passages (61, 61) |located on the influent sides of the conveying
heat exchangers (7A 7B), respectively. The fourth auxiliary 15 passage
(95) is cdrmeprdmaga n\eﬁnlgﬁe‘an@tcgabmgbe(aQam’qlngdleat sxchande ary
passage (92). In addition, a fifth auxiliary passage (96) is provided in

pl ace ofIdﬂikeﬁﬁhﬁ-aﬁﬁéishqm1g£§a931v93]sﬁn Esbadapted,5 forhexample,
auxiliary passage (96) is provided with a sixth 20 shut-off valve (V6), is
connect ed to open endcloee adf specidiitc dhtenwvafllsi td stop [tie gopdensad: i)

| ocat ed downstream fromthe fourth shut-off valve (V4), and is connected at
t he ot her ehdheoppimarypfrefieigeranpoin the sépanatingsheatnexchangeassidge
(92) located downstream fromthe second shut-off valve (V2). 25 Thus, the

first auxi (52) y passageh¢ SNaperatioh ofiethéi secandaryargfrigeagmy,94)t and
the fifth auxiliary passage (96) form a chargi ng passage (9S) for charging

t he secondspecifié8interivgdsanthénebyt kdecrezssichgi thei tpriekBurd-uofhdthe t he
third and fourth auxiliary passages (94, 95) and part of the first

auxi | i ary s=semdeery OPefribgerantedny dhe poegsarptd®R)50pc recovering the

secondary refrigerant to the refrigerant bonb 5 (91). O her structures are
the same as t hoém theEobbdrmband,. asClstoowmgin of idaeenst athed aRfidiiganant
Pi pes (2A, 2B)> The cl eaning operation of the above-described pipe
refrigerant passage. (90) has two ports connecting to the
10 refrigerant bomb (91) unlike Embodiment 5. In addition, unlike
Embodiment 5, the first auxiliary passage (92) is connected
at two effluent ends thereof directly to portions of the parallel
passages (61, 61) located on the influent sides of the conveying
heat exchangers (7A, 7B), respectively. The fourth auxiliary
15 passage (95) is connected bétween the hot gas passage (15) and
the first auxiliary passage (92).
In addition, a f_ifth auxiliary passage (96) is provided
in place of the second auxiliary passage (93) of Embodiment
5. The fifth auxiliary passage (96) is provided with a sixth
20 shut-off valve (V6), is connected at one end thereof to part
of the third auxiliary passage (94) located downsfream from
the fourth shut-off valve (V4), and is connected at the other
end to part of the main portion of the first auxiliary passage
(92) located downstream from the second shut-off valve (V2).
25 Thus, the first auxiiiary passage (92), part of the third

auxiliary passage (94) and the fifth auxiliary passage (96)

form a charging passage (98) for charging the secondary



cl eani ng apparatus for the preinstalled refrigerant pipes (2A 2B) is
simlar to Enbodinent 5. However, in charging the 10 refrigerant in the
first step, the second and sixth shut-of8 valves (V2, V6) are opened with
the first, fourth and fifth shut-off valves (V1, V4, V5) closed. This
openi ng of these valves allows the secondary refrigerants, one in the

| i quid phase and the other in the gas phase, to pass fromthe refrigerant
15 bonb @eEfrigexanhdrnio sthexcdosed kixneuit {2 )pas Fagdhero2 thesthird
respectively, and then flowinto the closed circuit (13). As a.result, the
secondar y ansl rfiqgurthtguxihl tary cpassagesa(84eadbngandf pagsr afit thies farsrtged
into the closed circuit (13). In the second step, the operation is the sane
as in 20 Evouidiisry Ppasiskge h¢93)cefrmn at haecoweryr i pasyagef r(QRY afor
circulates through the rectification circuit (47) and the one-way

passage( 4@ecovémioverthen sdvendabydieEnigenanthto- bhé rvefvégesdnti bomke
differential pressure control passage (49) is opened or closed, for
exanpl &, A9kpeciother stencdures arefther samglas thoskeisnEnbodimentes.

primary refrigerant in the separating heat exchange coil (52), i.e.,
evapor at i si€leanimy sboonPreynstaililgdr Refrigeramp®iped ¢R2R¢i 2By>i nt erval s.
As 59 a result, the tenperature of the secondary refrigerant in the

separat or (50) Thederkesmsimgsopdrtidme miesthee aboveedescaridwed/ pipe
refrigerant is reduced. Therefore, the pressure of the secondary :

ref ri ger actleanine appaaratius £650thé qometiass talbed ttefir idetant pfApdadiq 2A,
secondary - refrigerant in one of the conveying heat exchangers (7A or 7B)

t hat del i \2B) isespmidary tefEnbedimenly Sor esBowevari orin @insegimgt the a
differential pressure between
0 refrigerant in the first step, the second and sixth shut-off
~valves (V2, V6) are opened with fhe firsi:, fourth and fifth
shut-off valves (V1, V4, V5) closed. This opening of these
valves allows the secondary refrigerants, one in the liquid
phase and the other in the gas phase, to pass from the refrigerant
15 bomb (91) into the first and fifth auxiliary passages (92, 96),
respectively, and then flow into the closed circuit (13). As
a result, the secondary refrigerant, which serves as a cleaning
refrigerant, is éharged into the closed cifcuit (13).
In the second step, the operation is the same as in
20 Embodiment 5 with the exception that the primary refrigerant
circulates through the rectification circuit (47) and the
one-way passage (48). However, iri this embodiment, the shut-off
valve (8V) in the differential 'pressure control passage (49)
is opened or closed, for example, at specific intervals.
25 Accordingly, condensation of the primary refrigerant in the

separating heat exchange coil (52), i.e., evaporation of the

secondary refrigerant, is stopped at specific intervals. As



t he one conveyi ng heat exchanger (7A or 7B) and the separator (50) is
ensured, which circulates the secondary refrigerant 10 with reliability. In
recovering the refrigerant in the thirdggtep, the fourth and fifth shut-off
val ves (V4, V5) are opened with the first, second and sixth shut-off val ves
(V1, V2, V6) closed. This opening of these valves allows the secondary
refrigerants, one in the 15 |iquid phase and the other in the gas phase,

t o pass tlar weghlithethe teémpedatuane bfathel secyondasryagefrigeérad®d) in the
respectively, and then flowinto the | ow pressure refrigerant bonb (91)

t hr ough t befarattorn(%0))iis gepacasge §@92hat! the pressamecof theseeconddayy
refrigerant is recovered. O her operations are the sane as those 20 in
Enbodi nentrefrigsfant isafedindmdll Phetrefori;cohd pressuteefiirssatondaey nent
described so far, since the differential pressure control passage (49) is-
provi ded thefuigierdntchin tcheorsepayatet r { @) abécbypasioewerhehaapthat bof 25
heat exchange coil (52), the pressure of the secondary refrigerant in the

separ ab or thEls ecandaey lrefyigrerdwt infuie of thesconeepingheatf exkghaagerisn one
of the conveying heat exchangers 60 (7A or 7B) that delivers the primary

refrigeranqtzaby gy esmBly | zelhabn. déhiveessuthe a plhiinferentrefrpgesante bgt ween
t he conveyi ng heat exchanger (7A or 7B) and the separator (50) with
reliabilipressumizasidon, ttenseguently,adifferentiadpressambetyvekea
circulated. QOher effects are the sane as those in Enbodi nent 5. <O her
Enbodi nentthe one conveying heat exchanger (7A or 7B) and the separator
(50) is ensured, which circulates the secondary'refrigerant
10 with reliability. |
| In recovering the refrigerant in the third step, the fourth
and fifth shut-off valves (V4, V5) are opened with the first,
second andsixthshut-off valves (V1, V2, V6) closed. This opening
of these valves allows the secondary refrigerants, one in the
15 1liquid phase and the other in the gas phase, to pass through
the third and fourth auxiiiary passages (94, 95), respectivély,
and then flow into the low-pressure refrigerant bomb (91) through
the first auxiliary passage (92). 1Inthis manner, the secondary
refrigerant is recovered. Otheroperationsarethesameasthose
20 in Embodiment 5.
<Effects of Embodiment 6>
According to the present embodiment described so far, since
the differential pressure control passage (49) is provided
through which the primary refrigerant bypasses the separating
25 heat exchange coil (52), the pressure of the secondary

refrigerant in the separator (50) can be lowered than that of

the secondaryrefrigerant inoneof the conveying heat exchangers



In Enbodi nents 1 and 4 shown in Figures 1 and 5, respectively, the
separator (50) has been constructed so that the tank (51) 10 accommbdates
the separating heat exchange coil (52) aggl the filter (53). However, the
filter (53) may not necessarily be provided. Specifically, for exanple,
when foreign substance is lubricating oil, the liquid refrigerant is
evaporated inside of the tank (51) so as to be concentrated with the
l'ubricati ng785 oal | ABjer dtyasepdelbiveygst héhleubprdatanry atefriderantesbit,
by sinply heating the refrigerant by the separating heat exchange coil
(52), forepyessussiizattions Hyis enstrdshambbfierent ialsppessureFbgtween,
the separating heat exchange coil (52) and the two conveyi ng heat
exchanger stheAcofileyiBy heat éxehangeyi (2A on 7Bl andghe separgeoat (50
circuit (4R) for cleaning. However, the separating heat exchange coil 252)
and the twsitbnre}inbildily .ex@saageesul¥s), ti8)seryndangtié i egepdnyi dxal
refrigerating circuits. Further, the separating heat exchange coil (52) may
be a héeati sgcpaeflyobear igicaxiiatiend 25 drdmsrereffedte dx&ethé Ns&mid osls MERbs 8

shown in Figure 3, the cooling nmeans (81) has been provided at the upper
posi tion, whi EmboddmendsSwizing 61 nmeans (82) has been provided at the
| ower position. However, the cooling nmeans (81) may not necessarily be
provi ded akOtheruEmbodisternpisst ti on and nmay be at some mi dpoi nt above the:
-pressurizing neans (82). 5 The present invention may be applied to
abandon the cl darEmodtihengsriaandidshbwninfPiguoss 1uEd 8) Gfespsdt B6ely,
| ubricating oil is blended after the cleaning work. In this case, the
separ at i ngthe separator (50) has been constructed so that the tank (51)
10 'accommodates the separating heat exchange coil (52) and the
filter (53). However, the filter (53) may not necessarily be
provided. Specifically, for example, when foreign substance
is lubricating oil, the liquid refrigerant is evaporated inside
of the tank (51) so as to be concentrated with the lubricating
15  o0il thereby separating the lubricating oil. As a result, by
simply heating the refrigerant by the separating heat exchange
coil (52), foreign substance is separated.
In Embodiment 1 shown in Figure 1, the separating heat
exchange coil (52) and the two conveying heat exchangers (7A,
20 7B) have been provided in the single refrigerating circuit (4R)
for cleaning. However, the separating heat eicchange coil (52)
and the two conveying heat exchangers (7A, 7B) may constitute
individual refrigerating circuits. Further, the separating
heat exchange coil (52) may be a heating part of an electric
25 heater or the like.

In Embodiment 2 shown in Figure 3, the cooling means (81)

has been provided at the upper position, while the pressurizing



means such as the separator (50) may not necessarily be provided. In the
above enbodi nents, the cleaning of the preinstalled 10 refrigerant pipes
(2A, 2B) has been described. It goes wgfhout saying that the present

i nvention may be applied to clean newy installed refrigerant pipes (2A
2B) as well as the preinstalled ones. The secondary refrigerant to be
charged into the closed 15 circuit (13) of the present invention is not
limted t means 82 ) basi heeanpravddedy abetheylowéri pesihionui t Bbvevear,

cl eaning. The two conveyi ng heat exchangers (.7A, 7B) in Enbodi nent 1 of
Figure 1 rdee coodnindhawansx (8dNgmay hot heeeseagiidnyibeg prioy iskerbadathe
refrigerant in the closed circuit (13) and the 20 primary refrigerant in
the refri g@ppeximastci positipaRiarnidr mayedre ngt Juwaw fmidpbintt ebaoavEheng
heat exchanger (7A, 7B) may include various kinds of heat exchangers such
“as a | am patests i irex aheamyer (8R)at e t ype heat exchanger), a flooded system
heat exchanger and a doubl e- pi pe heat exchanger. In other words, 25 the
conveybng heat Pheparegentnayvdret hop maydie appiidedaro abhanddnitieschéhnting
secondary liquid refrigerant for cleaning to the refrigerant pipes (2A . 2B)
t hr ough t refapigeraait dm whibhaforeigfiZksubet ahceswribad habricatdmy oddt ed
to the refrigerant circuit in which two preinstalled refrigerant pipes (2A,
2B) are prisbhlendediafibear theeddlassing worhy, I[helyirsccasée, itheeseparatingal so
be directed to a refrigerant circuit including three 5 or nore

prei nst al mednses$uchersabhe Eeper (Y, (8D). ndy nbtanedessaribpdiepodyided .H-C
refrigerant has been applied as a cleaning refrigerant. -However, an HC.
refrigerant In the above embodiments, the cleaning of the prelnstalled

10 refrigerant pipes (2A, 2B) has been described. It goes without
saying that the present invention may be applied to clean newly
installed refrigerant pipes (2A, 2B) as well as the preinstalled
ones.

The secondary refrigerant to be charged i-nto the closed

15 circuit (13) of the present invention is not limited to a clean
refrigerant and may be any refrigerant suitable for cleaning.

The two conveying heat exchangers (7A, 7B) in Embodiment
1 of Figure 1 may be any heat exchangers for heat-exchanging
the secondary refrigerant in the closed circuit (13) and the

20 primary refrigerant in the refrigerating circuit (4R) for
cleaning. Specifically, the conveying heat exchanger (7A, 7B)
may include various kinds of heat exchangers such as a laminated
heat exchanger (plate type heat exchanger), a flooded system
heat exchangeranda doublé-pipe heat exchanger. I n.other words,

25 the conveying heat exchanger may be any heat exchangér 'that
drives off the secondary liquid refrigerant for cleaning to

the refrigerant pipes (2A, 2B) through the application of heat.



or an FC refrigerant nmay be applied as an alternative cleaning refrigerant.
10 In addition, it goes w thout saying that the cleaning refrigerant
of the present invention is not necessagialy the sanme as newy charged into
a newrefrigerant circuit constituted by the cleaned refrigerant pipes (2A
2B). 15 Industrial Applicability As described so far, the pipe cleaning

nmet hod and the pipe cleaning apparatus for a refrigerating apparatus
according to therabevie embodimentiss arefdireated &g pfrhe eefriggrant
refrigerant pipes for a renewed air conditioner while being 20 left in

pl ace, anc¢ipsutiitc imnamwiyichuittmb ipe efiors tdlcl ed eref r bgerictr pipege(aA, 2B)t he
like in place of a conventional CFC or HCFC refrigerant.- 63 CLAIMS 1. A
pi pe cl eaniregpneyvidddf.or Hawewkri,greediags dpp &agt u s hienpuksentr bhvegtiant
pipes (2A, 2B) in a refrigerant circuit is cleaned, 5 the nethod

conpri sesmay ailset bet@prettédr hongy refiigerant osidcuitcimelidipgbyhzee
connecting passage (12) for cleaning and the refrigerant pipes (2A, 2B) in
the redri oer motreciprainstyl tedneefrigerhntcpipest i(2A p2BRge (12) to at

| east one ends of the refrigerant 10 pipes (2A, 2B) and charging a
refrigerant intin ttisechbeve embodimentid), ansBEOndefirdgerant caas nheehe
refrigerant pipes (2A, 2B) by circulating the refrigerant in the closed
circuit (applied asta idieareing gefaiigenarnte HopeverphaseHC| vefrigevagk t he

or an FC refrigerant may be applied as an alternative cleaning
refrigerant.

10 In addition, it goes without saying that the cleaning
refrigerant of the present invention is not necessarily the
same as newly charged into a new refrigerant circuit constituted

by the cleaned refrigerant pipes (2A, 2B).

15 Industrial Applicability
As described so far, the pipe cleaning method and the pipe
cleaning apparatus for a refrigerating apparatus according'to
the present invention is useful in using preinstalled
refrigerant pipes for a renewed air conditioner while being
20 1left in place, and particularly suitable for the use of an HFC
refrigerant or the like in place of a conventional CFC or HCFC

refrigerant.



15 refrigerant pipes (2A, 2B) by neans of conveying neans (40) provided in

t he cdﬁﬁéctrﬂg‘paggggg\éié); and a third step of after the cleaning step,
det achi connectin assage (12) fgpmthe refrigerant pipes (2A, 2B)
20 2. m M Iﬁm‘ nethod for a refrigerating apparatus of Caim1,
char act er ' ” e second step includes circulating the refrigerant
in the closed circdit *(13) and concurrently separating foreign substance
fromthe refrigerant by separating nenmwid$®0). 25 3. The pi pe cl eaning

met hod for a refrigerating apparatus of Claim2, characterized in that

t he second step includes heating a liquid refrigerant by the separating
means (50) during the passage of the refrigerant through the connecting

passage (12) hApipjwoleahliagietitod Forcepefirdgeratiing ppgdeatuberwiich
separating foreign substance from5 the refrigerant, cooling the gas

refri ger ale fird g&itiie plipesp2A9 ZHFHQ0A e DM PaBan® dilrtii Tt dgatDeanad,t hen
delivering the liquid refrigerant to the refrigerant pipes (2A, 2B) by the

conveyj ng tiAetil -cdfpréisdde pi pe cleaning method for a refrigerating
apparatus of Claim 2, characterized in that the second step includes: a

first separating opaatdeep Of Ratnibgtdesingllé dclseddeishiby (189 by
separating neans (50) during the passage thereof through the connecting

passage (JaZhoiaiedﬂx@S@matg@ REpp oY efedd g | A thé Or&ppigbeanky
separating foreign substance fromthe refrigerant; a second separating
oper ati on pdfpes@Ni2x,) @B § Nen fEREI ﬁéfii@é&'&&ﬁe dir@iithewafonnecting the
connecting passage (12) to at least one ends of the refrigerant
10 pipes(ZA,ZB)andchargingairefrigerantintotheclosedcircuit
(13); |
a second stéplof cleaning the refrigerant pipes (2A, 2B)
by circulating the refrigerant in the closed circuit (13) so
that the refrigerant in the liquid phase flows through the
15 refrigerant pipes (2A, 2B) by means of conveying means (40)
provided in the connecting passage (12); and

a third step of after the cleaning step, detaching the

connecting passage (12) from the refrigerant pipes (2A, 2B).

20 2. The pipe cleaning method for a refrigerating apparatus of
Claim 1, characterized in that
the second step includes circulating the refrigerant in
the closed circuit (13) and concurrentiy separating foreign
substance from the refrigerant by separating means (50).
25
3. The pipe cleaning method for a refrigerating apparatus of

Claim 2, characterized in that



refri ; gas refrigerant to change the phase fromgas to
liquid h s delivering the liquid 20 refrigerant to the

refri gH mmLmEuJﬁHﬁnl28) by the conveyygng means (40). 5. The pipe

cl eani w Ofs asrefrigerating apparatus of Claim3 or 4,
characterized in that the conveying neans (40) 25 in the second step
perfornms a cooling operation of cooling the gas refrigerant, having been
changed .i n phas&heyseronseptiept ingludessh¢atingta Tiquied rdfr phasent ey eof
fromgas to liquid again and a conveying operation of delivering the .
liquid refthgeeparatingmeats i(§Onadur pngeshd passiige cﬁ.tﬂ'd?&emm?éﬂ'ml ng
nmethod for a refrigerating apparatus of 5 Cdaimb5, characterized in that

t he conveythgoughnshe¢ ¢onnectimy passageo(12yi thy chedigethbapligse thdredB)
each provided at sone m dpoint of the connecting passage (12) and connected
in paral | efromthiguil bohgas thdrbbyvseparue)iingg foawii gx Fdaeitcd Fron B)
alternately 10 carry out a repetitive cooling operation of cooling the gas
ref ri gér anthe hmfimigydsmnt: cbonddmhg thehkprerbyrigeragrataidhihgeens gite (O
change the phase thereof fromgas to liquid and a repeti tive pressurizing
oper ati on thepeefsirow gag tdd ilquiid dgaghs,i ged aMerbilehédbiriagt EEefl@.‘({]dﬂPr ant
to the extent kept in 15 the Iiquid phase, respectively, so that the
pressuri zi ngfppgenanbnto dilse rdfire dexpnt piglesd qengnRBY bpekieldotresfing t he
refrigerant pipes (2A, 2B). 7. The pipe cleaning method for a refrigerating
appar at us méa® (4Dy.m 1, characterized in that the second step includes
circulating the refrigerant from

10 4. The pipe.cleaning method for a refrigerating apparatué of
Claim 2} characterized in that

the second step includes: a first separating operation

of heating:the liquid refrigerant by the separating means (50)

during the passage thereof through the connecting passage (12)

15 tochangethephasethereoffromliquhdtogastherebyseparating

foreign substance from the refrigerant; a second separating

operation of capturing the foreign substance from the gas

refrigerant; cooling the gas refrigerant to change the phase

from gas to liquid again; and then delivering the liquid

20 refrigerant to the refrigerant pipes (2A, 2B) by the conveying

means (40).

5. The pipe cleaning method for a refrigerating apparatus of
Claim 3 or 4, characterized in that the conveying means (40)
25 in the s.econd step performs a cooling operation of cooling the
gas refrigerant, having been changed in phase by the separating

means (50), to change the phase thereof from gas to liquid again



con neans 40) to the liquid-refrigerant pipe (2A) through the
gas re " [tl" lwle in the refrigerant circuit. 25 8. The pipe
cleanl efrlgeratlng appgpatus of Caim 1, characterized in

t hat the firs step i ncludes charging the refrigerant into the cl osed
circuit (13) froma refrigerant bonmb (91) through a charging passage (9S)
and the third step includes recovering the refrigerant to the refrigerant
bonb (91) &ndm coawvegyisyy operatrion pf(del iveringhthe rkiqvid ywrefasbyepali®R)
and then detaching the connecting passage (12) fromthe refrigerant pipes
(2A, 2B). ®o the pefirigesamtngpipasof2Apr2B)cefrigerating apparatus of 10
Claim1l, characterized in that the refrigerant for cleaning charged into
the closed circuit (13) is the same as charged into a new refrigerant
circuit constituted by the cleaned refrigerant pipes (2A, 2B). 15 10. The
pi pe cl eané ngThvetpipefcleaningrmgthatli figrappzefrigerfatmy Ampparatus of
characterized in that the refrigerant charged into the closed circuit (13)
i s one %of @haHRCS), ebhagacter,ized HH rieat gerant and an. FC refrigerant. 20
11. A pipe cleaning apparatus for a refrigerating apparatus in which
refrigerant pipehe( 2onedying meanl' i 080 pntineludest ttée eba®egdng heat
conprising: a connecting passage (12) for cleaning which i's connected to at
| east one exchangerbe (77X, i IB) aphchi pAovided 28 isondemPIpoehti oF athe
circuit to constitute a closed circuit (13) together .

connecting passage (12) and connected in parallel with each

other, and the two conveying heat exchangers (7A, 7B) alternately

10 carry out a repetitive cooling operation of cooling the gas

refrigerant, having been changed in phase by the separating

means (50), to change the phase thereof from gas to liquid and

a repetitive pressurizing operation of pressurizing the liquid

refrigerant by heating the refrigerant to the extent kept in

15 the liquid phase, respectively, so that the pressurizing
operation causes the liquid refrigerant to be delivered to the

refrigerant pipes (2A, 2B).

7. The pipe cleaning method for a refrigerating apparatus of
20 claim 1, characterized in that
the second step includes circulating the refrigerant from
the conveying means (40) to the liquid-refrigerant pipe (2A)
through the gas-refrigerant pipe (2B) in the refrigerant
circuit.
25
8. The pipe cleaning method for a refrigerating apparatus of

Claim 1, characterized in that



Wi | t pipes (2A, 2B); and conveying nmeans (40), provided in
t hymmmmmlmgmage (12), for applying a running force to the
ref ki geran into the closed cirggit (13) so that the refrigerant
circulates in the closed circuit (13) and the liquid refrigerant cleans the
refrigerant pipes (2A, 2B) by the flow thereof through the 5 refrigerant

pi pes (2A, 2B). 12. The pipe cleaning apparatus for a refrigerating -

appar at us of C thenflilystisdege iocilndes ahanginghehe arefcigenaphsiodye thEe) is
provided with separating 10 neans (50) for separating foreign substance
fromthe rc¥fosefbraintcuitcdt)i firom a heefrigedanitr dhontb ((B)) tBrolgh @ pe
cl eani ng apparatus for a refrigerating apparatus of C aim 12, characterized

in that lihargingd lpassage 98y, mmhthethivdpstepeintindegnrecbyeainegg from
the refrigerant by capturing the forei gn substance during the passage of

t he refrigdreantefimiddwant guo delphasefthgeeahtobghb {91)Tieom pheckclasiedy
apparatus for a refrigerating apparatus 20 of Caim 12, characterized in
that tbe seipmnait (d39abhrdétgh a rdooissry pasaalge( PIR)faxd tthen detakdingqui d
refrigerant having circulated in the closed circuit (13); and a heating
part (52),theconneet tngi pasbageanid2)5fronf atheeviegtr bgéngnthpibeegui(@a,
refrigerant in the tank (51) by heating 25 to separate foreign substance

t herefrom2B)a. The pi pe cl eaning apparatus for a refrigerating apparatus

9. The pipe cleaning method for a refrigerating apparatus of

10 Claim 1, characterized in that
| the ref_rj.-gerant for cleaning charged into the.closed
circuit (13) is the same as charged into a newrefrigerant circuit

constituted by the cleaned refrigerant pipes (2A, 2B).

15 10. The pipe cleaning method for a refrigerating apparatus of
Claim 1, characterized in that
the refrigerant charged into the closed circuit (13) is

oneof anHFCref rigerant r anHCrefrigerant andanFCrefrigerant.

20 11. A pipe cleaning apparatus for a refrigerating apparatus
in which réfrigerant pipes (2R, 2B) in a refrigerant circuit
are cleaned, comprising: |

a connecting passage (12) for cléaning which is connected
to at least one ends of the refrigerant pipes (2A, 2B) in the

25 refrigerantcircuit toconstituteaclosedcircuit (13) together
with the refrigerant pipes (2A, 2B); and

conveying means (40)-, provided in the connecting passage



of daim1lZ, <characterized in that the separatingneans (50) includes: a
tankJﬂﬂ the liquid refrigerant having circulated in the

cl os m m‘ﬂ'm [m JB};\ heating part (52)p7 accommpdated in the tank (51),

for 5 evépowatungs liquid refrigerant in the tank (51) by heating; and a
capturing part (53) for allowing the flow of the gas refrigerant and
capturing foreign substance in the gas refrigerant. 10 16. The pi pe

cl eani ng aph2) at for fapply ing ra gamating fpomee dtathef réfaiigekrantr chirged
characterized in that the connecting passage (12) is provided with cooling
means (84)ihbo thmkilogedheigesitefl3 jaoabhathtlvé npfirdayerdamngdddul gitese by
the separating neans (50), to change the phase thereof 15 fromgas to

i quid andinetheeclogedheitceqitd(18)rangdr ahe Ldgnbid refirdgergmieaiesndd) .
17. The pipe cleaning apparatus for a refrigerating apparatus of Caim 14
or 15, chathetmsfrbgerant wipe¥ (2A, 2B)hbdycbheeflog tiseinsof AQrawgh itdse out
a cooling operation of cooling the gas refrigerant, having been changed in
phase lyy thefsigerahtngipesny2@ih02B).0 change the phase thereof fromgas to
liquid and a conveying operation of delivering the liquid refrigerant to
the refrigerant pipes (2A, 2B). 25 18. The pipe cleaning apparatus for a
refrigerating apparatus of Claim 11, characterized in that the conveying

nmeans (40)12s Phe @iy icleanimyg cGPParatusifoxilaarefs igeratding appadatept in
the liquid phase through the entire closed circuit (13).

of Claim 11, characterized in that
the connecting passage (12) is provided with separating
10 means (50) for separating foreign substance from the refrigerant

circulating in the closed circuit (13).

13. The pipe cleaning apparatus for a refrigerating apparatus
of Claim 12, characterized in that

15 theseparatingmeans(50)separatesforeigpsubstancefrom
the refrigerant by capturing the foreign substance during the

passage of the refrigerant in the liquid phase therethrough.

14. The pipe cleaning apparatus for a refrigerating apparatus

20 of claim 12, characterized in that
theseparatingmeans(50)includes:aﬁank(51)forstoring
the liquid refrigerant having circulated in the closed circuit
(13); and a heating part (52), accommodated in the tank (51),
for evaporatingtheliquidrefrigerant inthetank (51) by heating

25 to separate foreign substance therefrom.

15. The pipe cleaning apparatus for a refrigerating apparatus



5 1md-eaﬁi—ng apparatus for a refrigerating apparatus of Caim
ci mﬂ hat the conveyi ng neans (40) includes: cooling neans

(81) mz ,#l’!}rst connecti ng paggage (11) for cleaning connected to

t he refri‘getant (2A, 2B), for cooling the 10 refrigerant for

depressuri zation thereby recovering the refrigerant in the |iquid phase;

and pressurizing neans (82), provided in a second connecting passage (12)

for cl eaniofy evimeck2d characterizededanthaitpes (2A, 2B) and pl aced bel ow

at least the cooling nmeans (81), for pressurizing the liquid 15

refrigerant by tikesieparatidrg meansf(80e ihcdudesr:ed tiagek 81 ) £2r sTheipigpe

cl eani ng apparatus for a refrigerating apparatus of Claim 17, characterized

in that tlhecdabuid nefinigédanti hapn.nglctecbuhaaeﬁlInttlm)nflesechglieult
passage(1l)for cleaning connected to one ends of the refrigerant pipes (2A

2B), is pl(asag abheatting pafcti ¢529nt apcommoddted®Bn ther wamks (519 ,| fgui d
refrigerant rising up through the refrigerant pipe (2B) and runs the liquid

refri gér aetvapoadt imyvthe bighidhefrigegantnin thect4AR) (5Y) Gyaheayingrd 25
t he pressurizing neans (82) is provided in a second connecting passage (12)

for cl eaniangt @ne@ptedihg phetot(5d) cfois allowenyefthegeflow of pehe(gas 2B),
is placed bel ow the refrigerant pipes (2A, 2B), recovers the liquid
refri ger amefirigerantiownd hcapdiunirg r dovejyymnisubigteandd) iand thensgake
liquid refrigerant upflow through the refrigerant pipe (2B) by
pressuri zatefuigéraxit. The pi pe cl eani ng apparatus for a refr| gerating
appar at us
10 | 16. The pipe cleaning apparatus for a refrigerating apparatus
of Claim 14 or 15, characterized in that
the connecting passage (12) is provided with cooling means
(84) for cooling the gas 'refrigerant, having been changed in
phase by the separating means '(50)  to change the phase thereof
19 from gas to liquid and delivering the liquid refrigerant to

the conveying means (40).

17. The pipe cleanipg appai:atus for a refrigerating apparatus
of Claim 14 or 15, characterized in that

20 the conveying meané (40) carries out a cooling operation
of cooling the gas refrigerant, having been changed in phase
by the separating means (50), to change the phase thereof from
gas to liquid and a conveying operation of delivering the liquid |
refrigerant to the refrigerant pipes (2A, 2B).

25
18. The pipe cleaning apparatus for a refrigerating apparatus

of Claim 11, 'characterized in 'that



of aﬁy—BHE‘BT‘CTHTnE—&&; 14, 15 and 18, characterized in that the conveying
means“l%u' O conveyi ng heat exchangers (7A, 7B) each provided at
sone m H,ﬁg connecting passagg (12) and connected in parallel

with ehch® ottherm, an etwo conveyi ng heat exchangers (7A, 7B) alternately
carry out a repetitive cooling operation of cooling the gas refrigerant,
havi ng been changed i n phase by the separating neans (50), to change the
phase thereof frie geonveylinguiméansd (40) ais epethiveyimgeump z{80) for
operation of pressurizing the liquid refrigerant by heating the refrigerant

to the exteidrchdptiny tile [vefin igetase, keper bhythdel tguwid nphager through
causes the refrigerant to be recovered and the pressurizing operation cause

the |iqui dthef Enddnentciosd® eercusteq1B89.the refrigerant pipes 20 (2A
2B). 22. The pipe cleaning apparatus for a refrigerating apparatus of C aim
21, characterized in that the heating part (52) of the separatingneans (50)
Is formed 25 of a separating heat exchange coil (52), the separating heat

exchangg caqigl, (['ﬁ&)piﬁeC@IIéSﬁﬁ.ﬁ? &ﬁabathwfeewasém@eﬁatenghapgeratﬁEA,
7B) of the conveying means (40) to constitute a single refrigerating

circuit (4BFf cdais gan rchab@sEedipedMiny thaftr i gerant circul ates separately
fromthe closed circuit (13) so that the primary refrigerant heat-exchanges

with a secondar wliefdopespihgCnearnkaiiaog iimdlrids €|aselling rmeahs(181),and
the refrigerating circuit (4R) for cleaning includes: a conveying passage

section (4providdd CInCRNVEYFSE Hingeting passagrs (1) Er feleaainigng
the primary refrigerant
connected to the refrigerant pipes (2A, 2B), for cooling the
10 refrigeraﬂt for depressurization thereby recovering the
refrigerant in the liquid phase; and pressurizing means (82),
provided in a second connecting passage (12) for cleaning
connected to the refrigerant pipes (2A, 2B) and placed below

at least the cooling means (81), for pressurizing the liquid

15 refrigerant by heating to drive off the liquid refrigerant.

20. The pipe cleaning apparatus for a refrigerating apparatus
of Claim 17, characterized in that
the cooling means (81) is provided in a first connecting
20 passage(ll)forcleaningconnectedtooneendsoftherefrigerant
pipes (2A, 2B), is placed above the refrigerant pipes (2A, 2B),
recovers the liquid refrigerant rising wup through the
refrigerant pipe (2B) and runs the liquid refrigerant downflow
through the refrigerant pipe (2A) by gravity, and
25 the pressurizing means (82) is provided in a second
connecting passage (12) for cleaning connected to the other

ends of the refrigerant pipes (2A, 2B), is placed below the



thereth t he éonveyi ng heat exchangers (7A, 10 7B),
*gc y

respect1 iﬂﬁ” nnected in series to each other through a
throttli iﬂlﬂumﬁ); a separating gassage section (4B) which is

comuni cated with the *conveyi ng passage section (4A) and in whi ch the
separating heat exchange coil (52) is connected inseries to the discharge
side of the conpressor 15 (41); and selecting neans (42) for changing the
direction vefrégergatampigesow 2, t2B) ¢coneepivegspaheadd qurial i f df¢rahth
respect to the separating passage section (4B) so that repetitive
condensat i §aldndgedapur dhmougli the pefrbggraatr pdpeaq2ay amd tainat ehy
provi ded by the conveyi ng heat exchangers (7A, 7B), 20 respectively. 23.

The pi pe clégnidgrefpdgemant aipflowf thgeughi theapedrdigerait @ pen )
characterized in that the refrigerating circuit (4R) for cleaning changes
the 25 dibgcpressuirizaftiioger ant flow in the conveyi ng passage section (4A)
when the discharge pressure of the conpressor (41) becones equal to or
above & predeterm ned val ue, or when the discharge “tenperature of the
conpressor (41) becomes equal to or below a predeterm ned val ue, or when

the intern2l.prks pipe ofl¢drEing Eppdraguseior d Y Hikfarisi vgl Wpd¥atis
above a predeterm ned value. 5 24. The pipe cleaning apparatus for a

refrigeratofiganppeneatef @falhsihl 2114 £hES anidrligeddrddvérihed bRttt ke par t
(52) of the separatingneans (50) is formed of a separating heat exchange
coil (52), 10 the ddmvepinyaineagshepdo pxihanadesoitwd Sdbnveyiagnared to
exchangers (7A, 7B) each provided at some midpoint of the
10 connecting passage (12) and connected in parallel with each
other,andthetWoconveyingheatexchangers(7A,7B)alternate1y
carry out a repetitive cooling operation of cooling the gas
refrigerant, having been changed in phase by the separating
means (50), to change the phase thereof from gas to liquid and
15 a repetitive pressurizing operation of pressurizing the liquid
‘refrigerant by heating the refrigerant to the extent kept in
the liquid phase, whereby the cooling operation causes the
refrigerant to be recovered and the pressurizing operation cause

the liquid refrigerant to be delivered to the refrigerant pipes

20 (2a, 2B).

22. The pipe cleaning apparatus for a refrigerating apparatus
of Claim 21, éharacterized in that
the heating part (52) of the separating means (50) is formed
25 of a separating heat exchange coil (52),
the separating heat exchange coil (52) is connected to

the two conveying heat exchangers (7A, 7B) of the conveying



t hetwe—conveyi-ng—heat exchangers (7A, 7B) of the conveying nmeans (40) to

co ' | refrigerating circuit (4R) for cleaning where a primary
rermmm‘@ﬂ}@uﬂg ﬁt es separately fromjyfe closed circuit (13) so that the
pr 15 heat - exchanges wth a secondary refrigerant

circulating in the closed circuit (13), the refrigerating circuit (4R) for
cl eaning i ncludes: a conveying passage section (4A) including conveying
refri ger amfegrms @S o/ con&)itdtos redsingldéerepnigerayihgatiecaizngary (7A
20 7B), respectively, for passing the primary refrigerant therethrough, the

separ at i nfdreel eandinyggheeei d prilamntefrikyjeatant odroadhteisssepddhtedy
conpr essi on passage section (4C) including the conpressor (41) and

communi catfxbmvitite il s eyl pachipess echabntid AHr inady Sek€etigegamans
(42) for 25 changing the direction of refrigerant flow in the conveying

passage sé¢mddtreXcdfinygées witds pesécondabe xofpigesant Pascwlat srgtiwrhedO)
so that repetitive condensation and evaporation of the primary

refrigbr adlcied adiedwat e( ¥3p, oshded by the conveying heat exchangers (7A,
7B), respectively, and the conveyi ng passage section (4A) is configured so

that the prinmaryhéeféfgegepatifigcendensed(ar)oferotlkhniagnyavindes heat
exchangers (7A or 7B), flows through the separating heat exchange coil

(52), is rcstivesfing giisisefge edut iidie (WN)otihl whicheedaveyingidefeigerant
evaporated by the other conveying heat exchanger (7A or 7B). 10 25. The

pi pe cl eajdubafer af2b, f 72 rEdr i grading opper aprsmatyC sefiriderant
characterized in that the conpression passage section (4C) has an

ai r-cool edtherethrough are formed in the conveying heat exchangers (7A,

10 7B),'respective1y, and are connected in series to each other

thrdugh a throttliﬂg mechanism (44); a separating passage

section (4B) which is communicated with the conveyinglpassage

section (4A) and in which the sepérating heat exchange coil

(52) isconnected inseries tothedischargesideof thecompressor

15 (41); and selecting means (42) for changing the direction of

refrigerant flow in the donveying passage section (4A) with

respect to the separatingpassagesection (4B) so that repetitive

condensation and evaporation of the primafy refrigerant are

alternately provided by the conveying heat exchangers (7A, 7B),

20 respectively.

23. The pipe cleaning apparatus for a refrigerating apparatus
of Claim 22, characterized in that
the refrigerating circuit (4R) for cleaning changes the
25 direction of refrigerant flow in the conveying passage section
(4A) when the discharge pressure of the compressor (41) becomes

equal to or above a predetermined value, or when the discharge



condenser (4e), provided on the discharge side of the conpressor (41), for
cond | ' y refrigerant discharged from 15 the conpressor (41).
26. ﬂmﬂ“&m"m![ﬂg apparatus for a r#rigerating apparatus of C aim 25,
charaeteri zed n nsthat the air-cool ed condenser (4e) drives an air-cooling

fan 20 (4f) when the discharge pressure of the conpressor (41) becones

equal to or above a predeterm ned value. 27. The ige cl eani ng apgaiat us
for a ref CERPRIAYF & Qfathe SWPRESH 2041 k RecRIes senal tengr bslow

t he refrigeratin Ci r_cuitg‘gR) for cleani n%&ifs configured so that thg

sel ecti ng nﬂéfﬁge?‘@})‘“ld}%ﬁl luge OF r WBEPoRhS: 1ntm|ungth pressune; AL khe
conveyi ng passage section &A} when 74 the suction pressure of the
conpressoﬁepéf)alﬂé’(ﬂ)ﬁﬁ§néq ) thecnmes ednad bPLRfeabovehadprafgterngned,

pi pe cleaning apparatus for a refrigerating apparatus 5 of C ai m 24,
charact er V2d#€+n that the refrigerating circuit (4R) for cleaning is
provided with a differential pressure control passage (49) bypassing the
separa?i ng heat exchange coil (52) and including a shut-off valve (SV). 10
29. The pipe cleaning apparatus for a refrigerating apparatus of Caim 22
or 24, ch2facTheiptEe¢leaninghRPRaKRALES| FT pheffelgaratingprPRRBalURi th a
chargi ng passage (9S) for charging the secondary refrigerant into the 15

cl osed ci pEufdadm ks sharaeteryzedninp$hpt(91) before cl eaning

the heating part (52) of the separatingmeans (50) is formed
-of a separating heat exchange coil (52),

10 the separating heat exchange coil (52) is connected. to
the.two conveying heat exchangers (7A, 7B) of the conveying
ﬁleans (40) to constitute a single refrigerating circuit (4R)
for cleaning where a primary re:l_frigerant circulates separétely
from the closed circuit (13) so that the primary refrigerant

15 heat~exchanges with a secondary refrigerant circulating in the
closed circuit (13),

the refrigerating circuit (4R) for cleaning includes: a
conveying passage section (4A) including conveying refrigerant
passages (71, 72), formed in the conveying heat exchangers (7A,

20 7B), respectively, for passing the primary refrigerant
therethrough, the separating heat exchange coil (52) and a
thrott}ing mechanism (44); a compression passage section (4C)
including the compressor (41) and communicated with the
conveying passage section (4A); and selecting means (42) for

25 changing the direction of refrigerant flow in the conveying
passage section (4A) with respect to the compression passage

‘section (4C) so that repetitive condensation and evaporation



?mﬂ m and a recovery passage (9R) for recovering the secondary
refr

’mum,lcl osed circuit (13) to the refrigerant bonb (91) after
cl eani*ngci sy ut. 20 30. The pi pd3cl eani ng apparatus for a

refrigerating apparatus of Claim22 or 24, characterized in that the
connecting passage (12) is provided with a hot gas passage (15) for ducting
‘the secondary refrigerant of hjgh tenperature and high pressure fromthe
upst ream P¥Hethe Wé-mfé'yco‘?ﬁl%m-gﬁrﬂﬁﬁt aé')?cﬁéﬁféfn\’a‘f?%’ EB?V\%HGH BYedh®g is
conpleted to supply the ducted seconda refrigerant to the downstream si-de
of the corRRYYRAYLAGaheakcREShaNgerm, (T4) TB), 75espectiyedype adkani ng
apparatus for a refrigerating apparatus of Claim 1], characterized in that
the connecting $BEsEGBVEYINY Ba§§ﬁ9|egﬁﬁﬁﬂl§’8 { AR %ﬁé’@?-’bg‘i‘#'gér%ﬁltthat
circulates fromthe conveying neans (40) to the I|qU| d-refrigerant pjpe
(27A)  thr il PREMEY-FefFigerant gspeondspsied drye ong ofgdhehconveying 32,
The pipe cleaning apparatus for a refrigerating apparatus 10 of Caim 11,
char actder i beat exehangenrs CTALHF WP Y efflops Fhrough jde isepanatcing hirat

circuit (13) is the same as charged into a new refrigerant circuit

constit ut eexehange epddntd2)ef iBgrrducedi jaspreasuI® byl $hesthrpidlping

cl eaning apparatus for a refrigerating apparatus of Claim 11, characterized
in that tHeechanig®r f4é)cABdgia eHaporpded d¥edhe ptlier comveawing heat

refrigerant, an HC refrigerant or an FC refrigerant.
exchanger (7A or 7B).

10 25. The pipe cleaning apparatus for a refrigerating apparatus
of Claim 24, characterized in that
the compression passage section (4C) has an air—cooled
condenser (4e), provided on the discharge side of the compressor
(41), for condensing the primary refrigerant discharged from

15 the compressor (41).

26. The pipe cleaning apparatus for a refrigerating apparatus
of Claim 25, characterized in that
the air-cooled condenser (4e) drives an air-cooling fan
20 (4f) when £he discharge pressure of the compressor (41) becomes

equal to or above a predetermined value.

27. The pipe cleaning apparatus for a refrigerating apparatus
of Claim 24; characterized in that

25 the refrigerating circuit (4R) for cleaning is configured
so that the selecting means (42) changes the direction of

refrigerant flow in the conveying passage section (4a) when
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the suction pressure of the compressor (41) becomes equal to

or below a predetermined value.

28. The pipe cleaning apparatus for a refrigerating apparatus
of Claim 24, characterized in that |

the refrigerating circuit (4R) for cleaning is provided
with a differential pressure control passage (49) bypassing
the separating heat exchange coil (52) and including a shut-off

valve (SV).

29. The pipe cleaning apparatus for a refrigerating apparatus
of Claim 22 or 24, characterized in that

the connecting passage (12) is provided with a charging
passage (98) for charging the secondary refrigerant into the
closed circuit (13) from a refrigerant bomb (91) before cleaning
is carried out, and a recovery passage (9R) for recovering the
secondary refrigerant from the closed circuit (13) to the

refrigerant bomb (91) after cleaning is carried out.

30. The pipe Qleaning apparatus fof a refrigerafing apparatus
of Claim 22 or 24, characterized in that

the connecting passage (12) is provided with a hot gas
passage (15) for ducting the secondary refrigerant of high
temperature and high pressure from the upstream side of the
conveying heat exchéngers (7a, 7B) ﬁhen cleaning is completed
to supply the ducted secondary refrigerant to the downstream

side of the conveying heat exchangers (7A, 7B).
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31. The pipe cleaning apparatus for a refrigerating apparatus
of c1aiﬁ 11, characterized_in that

the connecting passage (12) is cohfigured so that the
refrigerant circulates from the conveying means (40) to the
liquid-refrigerant pipe (2A) through the gas-réfrigerant pipe

(2B) in the refrigerant circuit.

32. The pipe cleaning apparatus for a refrigerating apparatus
of Claim 11, characterized in that

the cleaning refrigerani: charged into the closed circuit
(13) is the same as charged into a new refrigerant circuit

constituted by the cleaned refrigerant pipes (2A, 2B).

33. The pipe cleaning apparatus for a refrigerating apparatus

of Claim 11, characterized in that

the refrigerant charged into the closed circuit (13) is

an HFC refrigerant, an HC refrigerant or an FC refrigerant.



