REFRI GERANT RECOVERY SYSTEM AND REFRI GERANT RECOVERY METHOD

TECHNI CAL FIELD 5 The present invention relates to a
refrigerant recovery systemand a refrigerant recovery nethod for
reeovering .a refrigerant in an air conditioner, a

refrigerator or the like. 10 BACKGROUND ART - From t he
reeent years' environnental point of view or the i ke, It has
been proposed to use HFC (hydr of | uorocar bon) alternative
refrigerants insteaggg% ‘2@1 r% 8@&3}& CFC
(hydrochl or of | uoroc ﬁ§§§é§T R%%é 'fi fﬁﬁ£§§ﬁ$ égRAq order to
repl ace conventi onal refrigerants with alternative refrigerants, it

I S necessary B%C?gﬁ%¥éMEE% entional refrigerants.

However, since conventional refrigerant- recovery systens -enpl oy a
suction punp, there is a problemthat the .20 efficiency would inevitably
be poor. ' DI SCLOSURE OF THE | NVENTI ON

TECHNICAL FIELD

5 . The present invention relates to a refrigerant
recovery system and a refrigerant recovery method for
recovering a refrigerant in an air conditioner, a

refrigerator or the like.

10 BACKGROUND ART
From the recent years' environmental point of view
or the - like, it has been proposed to ‘use - HFC .
(hydrofluorqcarbbn) alternative refrigerents instead of CFC
(chlorofluorocarbon) or HCFC (hydrochlorofluorocarbon)
15 conventional refrigerants. In order to replace conventional
refrigerants with alternative refrigerants, it is necessary
to recover conventional refrigerants.
However, since conventional refrigerant recovery
systems employ a suction pump, there is a problem that the

20 efficiency would inevitabiy be poor.

. DISCLOSURE OF THE INVENTION
Therefore, an object of the present invention is

to provide a refrigerant recovery system and a refrigerant



Therefore,s an object of the present invention is to provide a
refrigerant recovery systemand a refrigerant _

- 2- recovery rmethod whi ch are capabl e of recovering
refrigerants with high efficiency. In order to achieve the
above object, the present |nvent|0ﬁ2pTOV|des a refrigerant recovery
system conpri si ng: 5 recovery pi ping; a heat
exchanger for heat exchanging with a refrigerant wi'thin the recovery

pi pi ng; and refrigerant flow regulating ans_ for
regul ating TECOVeLYr| oi%relrr&oﬂlr re(‘f‘ikﬁ of &%fe r &% gﬂi@r%\nt ‘5\% hi Regpgering
recovery 10 I,ping i n one In this refrlgerant
recovery ﬁ??gﬁﬂerﬁﬁés with b hﬂ@hr@&éﬁ&ﬁ@ﬁﬁﬂrnrlthe recovery piping is
heat ed and cool ed by the heat excha er.so that_ a fluid power is
i mparted to t he IMefahdear R . agmiave |thel perwe PRIeehul BhedPreseRE
way by 15 the refrigerant flom/ regul ating means, by which the
refrigerant iavensAoneprevifas operafrigerant WeroverNeSystem compuiaing:
pi ping. Thus, the refrigerant can be recovered from recovery
targetss According t o negoyeanw @ining: by heating and cooling the
refrigerant, the refrigerant can be 20 recovered efficiently.

a heat exchanger for heat exchanging with a

refrigerant within the recovery piping; and
.refrigerant.flow regulating means for regulating
a flowing direction of the refrigerant within the recovery
10 piping in one way.
In this refrigerant recovery system, the
refrlgerant w1th1n the recovery piping is heated and cooled
'by the heat exchanger so that a fluid power is imparted to
the refrigerant. .This fluid power is regulated to one way by
15 the refrigerant flow regulating means, by which the
refrigerant 1is transferred in one direction within the
recovery piping. Thus, the refrigerant can be recovered from
recovery targets. ACcording to this invention, by heating
and .cooling the refrigerant, the refrigerant can be
20 recovered efficiently.
Also, a refrigerant recovery system of one aspect
of the present invention comprises:
recovery piping;
a heat exchanger coﬁnected to the recovery

25 piping; and



Al so, a refrigerant recovery system of one aspect of the present

i nvention conpri ses: recovery piping; a
heat exchanger connected to the recovery 25 pi pi ng; and

- 3- refrigerant flow regulating nmeans for regulating

a flomng direction of the refrigerant WithHin the recovery piping in
one way, wherein t he heat exchanger alternately iterates a

suction 5 operation of sucking in the refrigerant fromthe recovery

pi ping into the heat exchanger ol ing the,gas refrigerant within
t he heat exchanger toreef’?ré&g?}%ﬁrgyaffow rggPE?EgPQ MERRRT i BPF gﬁguiaité&gvery
oper ation of recovering_ . the _liquid _refrigerang fronththe heat
exchanger & of1eWing direeb¥eRyofodths mitahd G gt iR ( BRR GEFINETY
within the | . heat exchanger to-effectuate a pressurization. :

In this refiRGIRMD I HNBFy WRSEREM the heat . exchanger
alternately iterates a suction operation of sucking in the .
refrigerant fromthe r&@nhedt exchanger caliernatelynhiherakefangspchyjon

cooling the gas refrigerant within the heat exchanger to effectuate a
pressu%é redRReYaHON gpf gucking in the refrigerant from the recovery

piping into the heat exchanger by cooling the gas
refrigerant within the heat exchanger to effectuate a
pressure reduction, and a recovery operation of recovering
the 1liquid refrigerant from the heat exchanger to a

10 recovery container by heating the refrigerant within the
heat exchanger to effectuate a pressurization.

In thié refrigerant recovery system, the heat
exchanger alterﬁetely iteretes a- sucrion .oberation of
sucking in the refrigerant from the recovery piping into the

15 heat exchanger by cooling the gas refrigerant within the
heat exchanger to effectuate a pressure reduction, and a
recovery operation of recevering the liquid refrigerant from
the heat exchanger to a recovery container by heating the
refrigerant within the heat exchanger to effectuate a

20 pressurization. Thus,.the refrigerant can be recovered from
recovery targets. According to this invention, by heating
and cooling the refrigerant, the refrigerant can be

- recovered efficiently. |
Also, a refrigerant récovery. system of another '

25 aspect of the present invention comprises:



recovery dperation of recovering the liquid refrigerant from t he heat

exchanger to a recovery container by heating the refrigerant within

t he heat exchanger to effectuate a 20 pressuri zation. Thus, the
refrigerant can be recovered from recovery targets. According to this
I nvention, by heating and cooling” The refrigerant, the
refrigerant can be recovered efficiently. Al so, a
refrigerant recovery system of another 25 aspect of the present

i nvention conpri ses: -4-

recovery piping; recovery PiRheat exchangers connected to the

recovery pi pi ng ., s5uch. that the two exchangers_are parallel to each
other; and 5 two™ heali SXShERIPER r“ecﬁg‘f%cﬁ?% rjfghngl"?orr?%%ﬁ?ﬁi’i ng

a flow ng direction of:ﬁhghr%fri erant withi-n the recover¥ pi ping in
one way, whefefind Suc at theg twhegx 2hGerdr e Peraately §a cpack,
bet ween ..these heat exchangers, a suction operation of sucking in 10
the-refriger&ﬁper?réﬁl he recovery piping into the heat exchangers
by cooli,ng the gas refrigerant within the heat exchangers to

effectudte a pressure FedGdgegANtaddoy regulating megnspdas ixegetating

recovering the Jliquid refrigerant - ) o
a flowing direction of the refrigerant within the recovery

piping in one way, wherein
the heat exchangers alternately iterate, between
these heat exghangers, a suction operation of sucking in
10 the refrigerant from the recovery piping into the heat
exchangers by cooling the gas refrigerant within the heat
gxchangers to effectuate a pressure reduction, . and a-
recovery operation of -recoveriné the 1liquid refrigeraﬁt
from the heat exchangers to a recovery container by heating
15 tpe refrigerant within the heat exchangers to effectuate a
pressurization.
In this refrigerant recovery system, the two heat
exchangers connected in parallel alternately iterate a
suction operation of sucking in the refrigerant from the
20 recovery piping into the heat”exchangers by cooling the gas
refrigerant within the heat exchangers to effectuate a
pressure reduction, and a recovery operatidn of recovering
the 1liquid refrigerant from the heat exchangers to a
recovery container by heating the reffigerant within the

25 heat exchangers toleffectuate a pressurization. Thus, the



fromthe heat exchangers to a recovery container by heating 15 t he
refrigerant within the heat exchangers to effectuate a

pressuri zation. In this refrigerant recovery system the
tweo heat exchangers connected in parallel alternately iterate a
suction operation of sucking in the-refer%rant fromthe 20 recovery

pi ping into the heat exchangers by cooling the gas refrigerant within
t he heat exchangers to effectuate a pressure reduction, and a
recovery operation of recoveri the ljquid refrigerant fromthe heat
exchangers t §®4rigeran echE}yngﬁnt5@&9”@£?quﬁf?ﬂ© t FESPEREYger BRHEIGF B hi n
the 25 heat exchangers to effectuate a pressurization, Thus, the .

-5- | ACePridefanto cERife Fidh2aTemt BRSO ERY ePYStgRgety heating
According to this refrigerant recovery system by-heating and
cooling the@Nflef Gogdridit, thee reérifgepnht &he Befrigerantecsian edoe

efficiently. 5 . . Also, one enbodi nent further conpri ses
a ' degissrigred: efifiicientdat.gi ng the gas refrigerant within
t he recovery contai ner connected to the recovery piping, with the

refrigePant wi-thin theXléeover ¢ngi pi egbeddmedtby furthert hecompriseshanger .

degassing circuit for merging the gas refrigerant within
the recovery container connected to the-recovery piping,
with the refrigerant within the recovery piping cooled by
the heat exchanger.

10 In this refrigerant recovery system, the
degassing circuit makes the gas refrigerant within the
recovery container merged with the_refrigerant within the
recqvery piping cooléd by the heat exchanger, by which the
recovery container can be degassed. As a result of this

15 degassing of the recovery container, the refrigerant can be
recovered to the recovery container smoothly, so that the
refrigerant can be recovered efficiently.

Also, one embodiment further comprises a heating
circuit for introducing, and heating, the refrigerant heated

20 by the heat exchanger and thereby formed into hot gas, to
external piping or external equipment connected to the
recovery piping.

In this refrigerant recovery system, the heating
circuit introduces; and heats, the refrigerant heated by the

25 heat exchanger and thereby formed into hot gas, to external



10 3 In this refrigerant recovery system t he

degassing circuit nakes the gas refrigerant wthin the recovery
container nerged with the refrigerant within the recovery piping
cool ed by the heat exchanger, by which theSS recovery container can be
degassed. As a result of this 15 degassing of the recovery contai ner,
the refrigerant can be recovered to the recovery container snDotth,
so that the refrigerant can be recovered efficiently.

Al so, one enbodi nent further c rises a_heatin C|r f
ntroduci ng. PYREPReaF noSX THES b 1S HERRERD em%le%d 5§ fhie} kgbovery
exchanger and,t her eby forned

external equPpRERT: coﬁﬁeét@&sPEEtﬁ %S5 hﬁbéﬁUﬁ?Vi eXte359|IRJ€ gds °to

In this refri overy y heat | n FCUI I nt roduces
bnd heat o. |t FBoTRr PREEQHRE el ERSop*ERENAE b 1D hag: OB eRbEEr L UL HBERE)
formed into hot gas, to external

- 6- BREi rdregiekikt EVARPIRELREmGRnAsHSRctt Bafrboerant ety this
piping. As a result of this, by introducing the hot gas to . cool ed
part oub of PﬁétexFB?n§€fbi-5¢ﬁ3n5rr%§‘@é$¥ﬁélC%Lh%r%@llltate%d t her eby
evaporating condensed refrigerant wwthin this 5 art, the refrigerant
recovery can be facili®3sed. one embodimenf| sofurpher RBRTHERE 2

further conpri ses a
degassing circuit for merging the gas refrigerant within

the recovery container connected to the recovery piping,
with the refrigerant within the recovery piping cooled by
10 the heat exchanger; and

a heating circuit for performing a heating
operation by 1ntroduc1ng the refrlgerant heated by the heat
exchanger and thereby formed into hot gas,- to external
piping or external equipment connected to the recovery

15 piping.

In this refiigerant recovery system, the
refrigerant is transferred in one way by the heat exchanger
and the refrigerant flow regulating means. The recovery
container is degassed by the degassing circuit, by which

20 the refrigerant is recovered to the recovery container
smoothiy. Then, the hot gas derived from the heat
exchanger is introduced to cooled part out of the external
piping or external equipment by the heating circuit, by

which condensed refrigerant is evaporated. As a result of



degassing-circuit for merging the gas refrigerant within the recovery

contai ner connected to the recovery piping, with the refrigerant

wi thin the recovery piping cooled by 10 t he heat exchanger; and
a-heating circuit for performng a_ gegting ~ operation by

I ntroducing the refrigerant heated by the heat exchanger and thereby
formed into hot gas, to external pi pi ng or external equi pnent
connected to the recovery 15 pi pi ng. In this

refrigerant ver e . l.ger [ r anst i n
one way by t%}g%eat )?Eﬁg:%%téfrasm tI’“D“ancf ?%reliegaﬁtgerg%b fl%oéw rg%&l%;{eﬁ%éi

nmeans. The £Fcovgﬁg container is degassed by the degassing circuit,
by whi ch 205 e %¥Tigerant is recovered to the recovery container

snoot hl y. Then, the, ., hot as er,ived. from the heat .exchanger
i s.introduced to coolé%l%%ftogﬁte%gogﬁ@e§§t%Pﬁgker compﬁ?ﬁ?ﬁgféplgéﬁ al
equi pnent by the heating circuyit, .b whi ch condensed refrjgerant i s
esapgrated.yth% g é%qﬂt lﬁy hégt exchanging wf%h a refﬁigeranﬁ

t hese peratjons, the refr%gerant can be_ recovered .
ef ficient|y Within recovery piping BRemeaABSdPfedt NPAFt REFREBAIV ses

fluidizing , . ,
regulating a flowing direction of the refrigerant
in one way by means of refrigerant flow regulating means;
and
recovering ' the refrigerant from a recovery
10 target. |

In this refrigerant recovery method, by
transfer;ing the refrigerant in one way within the recovery
piping by meaﬁs of the heat e%chaﬁger and the fefriéérant.
flow regulating means, the refrigerant can be recovered

- 15 from recovery targets efficiently.

Also, another embodiment further comprises
accumulating the refrigerant sent from the recovery piping
in a recovery container; and

degassing the'recovery container by merging the

20 gas refrigerant within the récovery container, with the
refrigerant within the recovery piping cooled by the heat
exchanger by means of a degassing circuit.

In this'refrigerant recovery method, by degassing
the recovery container by means of thé degassing circuit,

25 the refrigerant can be recovered to the recovery container



the refrigerant by heat exchanging with a refrigerant 5 W thin recovery

pi pi ng by neans of a heat exchanger; regulating a flow ng
direction of the refrigerant in one way by neans of refrigerant flow
regul ati ng nmeans; and ~8 - recovering the refrigerant
from a recovery 10 target. In this refrigerant
recovery met hod, by transferring the refrigerant in one way

wi thin the recovery pi ping by means of the heat exchanger and the
refrigerant 1pow 80U A0 BRANS 41 JeHlil0° 8B CBR DerdEGRURLR
15 fron1recovery argets |C|en 0, ano

enbodi nent %g{tggﬁ conpri ses accunul ati ng the refrlgerant sent
fromthe recdv 3 % B} in a recovery container; and

degassing the recovery ontalner by nergi ng. t he ) refr| r ant
wi-thin the recovery co SPner, °WPth t oai men?efrlﬁﬁéﬁhl wi th R?ﬁ?es

PO PRSIy P, u RIS, TR R

t he recgvery caont ai ner f the de assl i rcuit t he
refri gerant %%ﬁh%%g?ﬁc 23%@5 e f@EH@ ry-it tgFﬁérgas' %o external
- 8-

piping or external equipment connected to the recovery
piping by means of a heating circuit.
In-this refrigerant recovery method, the heating
circuit introduces, and heats, the refrigerant heated by the
10 heat exchanger and thereby formed into hot gas, to cooled
part out of the external piping or the external equipment;
by which condensed refrigerant is evaporated. . Thus, the
refrigerant recovery can be.facilitated. |
Also, one embodiment further comprises
15 accumulating the refrigerant sent from the recovery piping
in a recovery container;
degassing the recovery container by merging the
gas refrigerant 'within the recovery container, with the
refrigerant within the recovery piping cooled by the heat
20 exchanger, by means éf a degassing circuit; and
performing .a heating operation by introducing the
refrigerant heated by the heat exchanger and thereby formed
into hot gas, to external piping or external equipment
connected to the recovery piping,’ by'.means of a heating

25 circuit.



snoothly, * so ,that the refrigerant can be recovered

efficiently. Al so, ' one enbodi nent further

conpri ses : i ntroduci ng, and heating, the refrigerant heated by the
heat 5 exchanger and thereby fornmed into hot gas, to external

pi pi ng or external equipnment connected t0 e recovery pi pi ng by
nmeans of a heating circuit. In this refrigerant recovery
nmet hod, the heating circuit introduces, and heats, the refrigerant
heated by the 10 heat exchanger and fhereby fornmed into hot gas, to
cool ed part out t he TS er MEFLHFSRFRPor ( FRCRYREY nal MeERPRment by
by whi ch condensed refrigerant is evapor ated. Thus, the

refrigerant rEGOFERT bEDR aZiofrigeggnt in one way bypzmeans @fe the
enbodi nment furt her conprises_. 15 accurnul ating the refrigerant sent
B@@Ey r

1

fromthe rec Sighanrger and; the reeExiggranht 8laer regulating means,
degassing the recovery contai ner. by nerging the gas refrigerant
within the r@Bdvdly €8ApasARM, Whehresevery conrtaimeramy wheans wofe the
recover% pi ping cool ed by the heat 20 exchanger, by neans of a degassing
circui t? anddegassing circuitperthe nrefrbgeeant nganpbeatiesoverddttodtié ng
t he refrigerant heated by the heat exchanger and thereby forned
into hot gasrefsigerarhakregoyiery cmantlelynal Bgutpernby introrbhrniens ethéo
the recovery piping, by neans of a heating 25 circuit.

hot gas derived from the heat exchanger to cooled part out

of the external piping or the external equipment by means

of the heating circuit so that condensed refrigerant is

10 evaporated. Thus, the refrigerant can be recovered

efficiently.

BRIEF ]-DESCRI'P'I"IO‘N OF THE DRAWIi\IGS
Fig. 1 is a refrigerant circuit diagram showing
15 - an embodiment of the refrigerant recovery system according
to the present invention; and
Fig. 2 is a refrigerant .circuit diagram for
recovering the refrigerant of a refrigerator with the
refrigerant recovery system of the above embodiment.
20 |
BEST MODE FOR CARRYING OUT THE INVENTION
Hereinbelow, the present invention is described
in detail by way of embodiments thereof illustrated in the
accompanying drawings. |

25 (First Embodiment)



-9- : _ In this refrigerant recovery met hod, by

transferring the refrigerant in one way by neans of the heat
exchanger and the refrigerant flow regul ati ng neans, and by
degassing the recovery container by means 8f t he 5 degassing circuit,
the refrigerant can be recovered to the ~ refrigerant recovery

snmeot hly. Further by introducing the hot gas derived fromthe heat
exchanger to cool ed part out of the external piping or the external
equi pnment by neans . _of eating _cir Ult so that con enseq%
refrigerant is 10 eJ%ﬁBrat d rL"‘F’hus é SFef r§ the

recovered .ef ficient BRIEF DESCRlPTICN OF THE DRAW NGS
Fig. 1is a FEEFI§SFaRE cﬁééﬂveq¥zxﬁ¥ﬁﬁ%$om?ﬂﬁ°r45ng ar% meRFe8EREhe
refrigerant recov ry system acc rdln o the present invention; and
Fig. 2is a Tt cHPeuie 5FHS%QHFf5@c°V3rY $¥§%¥Er1nd‘%h%qU1pped
refrigerant of refrl erator with the refrigerant recovery system
of the above%d eanipg recovfRyr GIHCWAER @ARRYARG tiFsTHEL ealERT| ON
Her ei nbel ow, the present i nvention is described in detail by way of
enbodi nent s ERECFSEY | IGdNPdtted 4/n tthe cleaning refrigerant, which 1is

composed of R22, is circulated to clean existing connecting
piping which comprises a gas line 3 and a liquid line 5.
Moreover, the cleaning recovery circuit 2 can also be
capable of recovering the refrigerant contained in the
10 circuit.
This cleaning recovery circuit 2 has a pipe 6 for
_directly'connecting a valve'l3 provided at an end of the
gas line 3.and a valve 14 provided at an eﬂd of the liquid
line 5 to each other, a pipe 10 connected between a valve
15 16 provided at the other end of the liquid line 5 and a
valve V2 provided at an inflow port of a cleaning recovery
unit 7, and a pipe 12 connected between a valve 15 provided
at the other end of the gas line 3 and a valve V6 provided
at an outflow port of the cleaning recovery unit 7.
20 The cleaning recovery unit 7 is provided with an
oil separator 17, and a liquid refrigerant is introduced
into the o0il separator 17 throudh an introductory pipe 18
connected between the o0il separator 17 and the valve V2
placed at the inflow port. Also, the introductory pipe 18

25 is provided with a check wvalve 20 which permits a



acconpanying draw ngs. 25 (First Enbodi ment)

- 10- Fig. 1 shows a first enbodinent of t he

refrigerant recovery system according to the present i nvention. The

refrigerant recovery system1l is equippggll_ with a cleaning recovery

circuit 2. In this cleaning 5 recovery circuit 2, a cleaning

refrigerant, which is conposed of R22, is circulated to cl ean

exi sting connecting pi pi ng which conprises a gas line 3 and a liquid

line 5. rerMPLERURL. £1BE FLEANLAG LRGOLELY &lf CH Arcanlhstdie 17,
g the refrig n e 0 t

capabl e of recove rigerant contained circul
Thi I i ' it.2. h i 6_f Iy t| .
et o' Nof PIBLERMELERY. bibe' % 38 Sinfedeha ot o plibOHY o pice

I 14 | ded & ~end.qf the liquid qald 51 t h
pipe. 10 connéetE oo Bsh 8ida vebaratricil sk hy WS ndr A Bt ne

liquid line 5 apnd a val ye, V2 prqvided. at an inflow port of a cleaning
recovery Vergﬁ??179eﬁﬁﬁra°%iEBelglaﬁnW@g}ed bet ween a val ve 15 provi ded
at the other end of the gas . line 3 and a valve V6 .praovi ded at _an

outflowport of the cl&d iHdlréﬁﬂﬁﬁﬁFQFn}?7haszol% lower parfheachedf ng

recovery unit 7 is provided with an . . ) .
exchanging coil 21, and this heat exchanging coil 21 is

connected to a later—desctibed. heat pump circuit. With
this heat exchanging coil 21, the 1liquid refrigerant
introduced from the introductory pipe 18 is evaporated.
10 Also, an upper liquid level sensor 22 and a lower liquid'
level sensor 23 are attached on a side wall at upper and
lower positions of the c¢oil 21.- These-upper liquid level
sénsor 22-and.lower liquid'level sensor 23'are_impleménted'
by float switches.
15 The oil separator 17 has a filter 24 fitted
thereto at a position élightly below a'top plate thereof
and above the connecting point of the introductory pipe 18.
When the refrigerant evaporated by the coil 21 passes
through the filter 24, foreign matters in the refrigerant
20 are removed by thé passage. Further, a discharge valve V7
is set at the bottom of the oil separator 17, so that oil’
accumulated at the bottom can be discharged through this
discharge valve V7.
. A pipe 29 1is connected to the top plate_of the

25 olil separator 17, and this pipe 29 is branched into pipes



oi |- separator 17, and a liquid refrigerant is introduced into the oi

separator 17 through an introductory pipe 18 connect ed between the
oil separator 17 and the valve V2 pl aced at the inflow port. Al so,
the introductory pipe 18 25 S provigzg_with a check valve 20
which permts a refrigefant flow fromthe valve V2 to
the oil separator 17. The introductory pipe 18 is connected at a
point of a side wal | of the oiI separator 17 slightly upper t han t he

tor

ertical cen as,
' L owar par @58 sk 08 'S 4 o, ke Fpnngaten ta g fapPHEEE @ cﬂaﬁbrﬁg °
coil 21 is necte to at er - descri ed heat U|t
this heat ex&?ﬁﬁlgsc% g C?’r?é‘%lauﬁ Fer TR Pl ¢ |?1 r@duﬁ%ﬂoFflom
t he i ntroductor e .18 e apor at e AI 0, .an | eve
senspr 22 ;n& éﬁ%ﬁﬁ% ?ﬁxgh nge¥egér $ERDE thge&ﬂé gf %gpg% gae
posi tions of Lhe coi | 21. These upper

wal | at upper %Uld
| evel ?PQ‘HY E?eﬁﬁHrFO\ﬁ@lnslqquﬁ'b PEQER §§n§(§°"f3 the itep %do

by float. swtches. Qil separator 17 has a filter
24 fitted the PH&reFSPQFaEOSOSF?ron $isght | Fhisel BEPESt 0B Op¥ at 89BherEBf
provided with check wvalves 30, 31, respectively. These

check wvalves 30, 31 permit refrigerant flows from the oil
separator 17 to the transfer heat exchangers 25, 26,
respectively.
10 The transfer heat exchangers 25, 26 have heat
exchanging coils 32, 33, and the heat exchanging coils 32,
'~ 33 are connected to a later-described heat pump circuit
206. Tﬁeﬁ, pipes 35, 36 are connected to bottoms of the
transfer heat exchangers 25, 26, respectively, and these
15 pipes 35, 36 are connected to a cleaning use merged pipe 40
and a recovery use merged pipe 301 via check valves 37, 38
(forward directed toward the valve V6 placed et rhe outflow
port), respectively. The cleaning use merged pipe 40 is
connected via a valve V1 to the valve V6_placed at the
20 outflow port. Also, the recovery use merged pipe 301 is
connected to an exit wvalve V3 via a check valve 78 (forward
directed toward a refrigerant cylinder 71) and a solenoid
valve SV4. The exit valve V3 is connected to a refrigerant
expelling line 73 having a valve 77 and.extending to within

25 the refrigerant cylinder 71. The refrigerant expelling



and above the connecting point of the introductory pipe 18. When t he
refrigerant evaporated by the coil 21 passes through the filter 24,
foreign matters in the refrigerant 20 are renoved by the passage.

Furt her, a discharge valve V7 Is set,_at the bottomof the oil
separator 17, so that oil accurmul afé® at the bottom can be di schar ged
t hrough this di scharge val ve V7. A pipe 29 is
connected to the top plate of the 25 oil separator 17, and this pipe 29

I s branched int ) pe s . . . -12 - -
29A and 29B sloqrgespz% :Esé RERHRY: £+ §egdiBg fbs: §16pning, rr&frlgeran%t 59T er
heat exchang 25.and. a top plate of segcon transfer heat
exchanger ZG?Jr}eesBéE?F(/els)?.co‘pr‘ﬁle thans hggag exchanqgess p%gssg’@e tendbe 27
provi ded above the t%ptpl ate o 75 the oil separator 17. Also, the
pi pes 29A, 1ogren cyll_n;ﬁ{%'w/i ded with check valves 30, 31, .
respectively. These ,check valves 30, 31 permt refrigerant flows
fromthe oil seped atts 17efplgaEant ap¥ldndrEat’ lex @t geprnesteds a
respect i5vely. ﬁo, The transfer heat exchangers 25, 26 have
heat GG coi | s FESWPPL¥ind t hel &t exchbhgi ng cehfls 32, a

33 are connected to a | ater-descri bed heat pun:? circuit 200. Then,
pi pes 35, 36PHSTHRFRPARr SuGHELRT 1ire 74.

The refrigerant resupply line 72 is piping for
resupplying the cleanihg refrigerant to the first, second
transfer heat exchangers 25, 26. The refrigerant resupply

10 line 72 is connected to a connecting lpoint Pl via a valve
79, a valve V4 and a solenoid valve SV3. To this
connecting point Pl, .are connected a pipe 302 which is.
connected to a dowrnxstrea-m'of' the check vélve 30 on. thé
branch pipe 297, and a pipe 303 connected to a downstream

15 of the check valve 31 on the branch pipe 29B. The pipe 302
has a check wvalve 75 (reversé directed toward the
refrigerant cylinder 71), while the pipe 303 has a check
valve 76 (reverse directed toward the refrigerant cylinder
71) .

20 Furtherf the.pressurizing/depressurizing line 74
is connected from the connecting point Pl to a valve VS via
a solenoid valve SV2, and extends from this valve V5 via a
valve 80 to within the refrigerant cylinder 71.

| Also, bypass lines 305 are coﬁnected to the pipes

25 302 and 303 in the upstream of the check valves 75 and 76.



transfer heat exchangers 25, 26, respectively, and these 15 pi pes 35, 36
are connected to a cleaning use nerged pi pe 40 and a recovery use
merged pi pe 301 via check valves 37, 38 (forward directed toward the
val ve V6 pl aced at the outfl ow port), respectively. The cl eani ng
use nmerged pipe 40 is connected vit%a valve V1 to the valve V6

pl aced at the 20 outflow port. Also, the recovery use nerged pi pe 301
S connected to an exit valve V3 via a check valve 78 (forward

directed toward a refrigerant cylinder 71) and sol enoi al ve SVv4.
The exit val vBe§8 | %%s¥30§|49%qég?gﬁpﬁer Vl%aéh§?¥n§a Wﬁ?'%%

having a valve 77 and extending to within 25 the refrigerant cylinder
71.  The refﬁpgeﬁgmtngxgqqngonnected to a downstream of the wvalve V1

-13- : line 73 is piping for feeding the cleaning refrigerant from .
the first, seBokbet FExFgee MHER 4&@(0@%@6?@95,85293576n9hé‘ S°len°lr<%f‘qug‘éfP ant
cylinder 71. To this refrigerant cylinder 71, are
connected a SV&. refrigerant resupply l'ine 72 and
a pressurizing/ depressurizing |line 74. ) . The
refrigePant resupply | The Pipes piQdng3P3r - the connecipingipginhe Pdl eand ng
refrigerant to the first, second transfer heat exchangers 25, 26.
The refriger &he r@guﬁmq¢izing/depressurizing line 74 constitute a
degassing circuit 306. This degassing circuit 306 enables
the refrigerant cylinder 71 as a recovery container to be
degassed.

10 Also, the pipes 302, 303, the bypass line 305 and
the pipe 85 constitute a heating circuit 307. This heating
circuit 307 allows -hot "gas - within the transfer heat
exchangers 25, 26 to be introdﬁced into the pipe 12 so that
heating can be achieved.

15 Further, a pipe 308 having a solenocid wvalve SV5
connects the degassing circuit 306 and Ehe heating circuit
307 to each other. This pipe 308 is connected between a
point P2 upstream of the solenoid wvalve SV2 of the
degassing circuit 306 and a point P3 upstream of the

20 solenoid valve SV1 of the heating circuit 307. The pipe
308, the pressurizing/depressurizing line 74, the bypass
line 305 and the pipes 302, 303 constitute a pressurizing
line 310.

Meanwhile, the heat pump circuit 200 has piping

25 46 for connecting a compressor 41, a heat exchanger 42, a



10 line:72 is connected to a connecting point Pl via a val ve 79,

a valve V4 and a solenoid valve SV3. To this connecti ng
point Pl, are connected a pipe 302 which is connected to a
downstream of the check valve 30 on the branch pi pe 29A, and a pipe
303 connected to a downstream 15 of th&Scheck valve 31 on the branch
pi pe 29B. The pipe 302 has a check valve 75 (reverse directed
toward the refrigerant cylinder 71), while the pipe 303 has a check

val ve 76 (reverse directe% qwar d tg;rrefriger nt cyl i nder 71$. 20
Further, 1hefBPEsyas » FHGEAINSss Tidieng 43me BAE  E1E5% o apatehd P63
t he connecti ng Bgint P1 to a_valve_ V5 via ? sol.enoi d val ve SV2, and
extends fronPERNENGRrVe2R5 e 2011 serpnafeBolY o . it ACCRBYr FFRREF SRt
cylinder 71. _ - Al so, bypass lines 305 are connected to the
pi pes 25  Beatanexchangert kb upshceafhPBE VAR HEbKCRERYedaiyeaind376. 20
- 14- These bypass |ines 305 join together via check valves 81
and 82, and acsvayARESTedd? o amdMobhst reampLgssde ¢adl vinvthis ordarihe A
mer ged pipe 40 by a pipe 85 having a sol enoid valve . SV1. 5
The pi pés 30ROtYT3OoPERE tedn dansyPoivalvy 49dis provided on a pipe 47
pressuri zi ng/ depressurizing line 74 constitute a
for connecting the first transfer heat exchanger 25 and the
0il separator 17 to each other, and a check valve 51
(forward directed toward the oil separator 17) is provided
on a pipe 50 which bypasses this motor-operated expansion
10 valve 48. The motor-operated expansion valve 48 is
controlled in degree of openness with a signal derived from
a heat sensing cylinder 54 attacﬁed‘to a pipe 53 placed on
a side opposite to the motor-operated éxpansion valve 48
with respect to the first transfer heat exchanger 25.
15 Also, a motor-operated expansion valve 56 is provided on a
pipe 55 which connects the oil separator 17 and the second
transfer heat exchanger 26 to each other, and a check valve
58 (forward directed toward the oil separator 17) is
provided on a pipe'57 which bypasses this motor-operated
20 . expansion valve 56. The motor-operated expansion valve 56
is controlled in degree of openness with a signal derived
from a heat sensing cylinder 61 attached to a pipe 60
placed on a side opposite to the motor-operated expansion

valve 56 with respect to the second transfer heat exchanger

25 26.



degassing circuit 306. This degassing circuit 306 enabl es t he -

refrigerant cylinder 71 as a recovery container to be degassed. 10
Al so, the pipes 302, 303, the bypass |line 305 and t he pi pe 85
constitute a heating circuit 307. This heatd ng circuit 307 allows
hot gas wthin the transfer heat exchangers 25, 26 to be

I ntroduced into the pipe 12 so that heati ng can be achieved. 15
Further, a pipe 308 having a sol enoid val ve SV5 connects the

degassing circuit 306 afd, df(%%ﬂ/veen ﬂlgéscsl.drcéll EenFOEZ I3107 Lo &4 %P“'l}%hd]eén a

This pipe 308 is connecte o tPedm o

d I f t a t
pstream of RS sidf Bipe %%F%‘é‘és%ﬂ%%é%%éfheﬁf.w%‘?%sreu pAbgature,
F: P\g 305 énd %néomepg? %gal 4 n 'ff%?«rfleill g’%esggﬁ %ﬁ’\g e $n8%13
(I\:/gﬁg\rl\glslsgr 4ff.sa§at F gﬁc‘l rcmt&g)ogpéas gm&':ggsor a1, 46 for connecting a

-15- ur svm th{ vaI ve 43, the first transfer heat
exchangesr 25, @'fﬁ? ' t he second transfer

Next, operation of cleaning the piping with the
refrigerant- recovery system of this construction is
explained. First, while the four-way switching valve 43 of
the heat pump circuit 200 is in a state shown by solid line

10 in Fig. 1, the compressor 41 is operated, by which a
refrigerant is transferred from the compressor 41 to the
first transfer heat exchanger 25 via the heat exchanger 42,
lThen, the first transfer heat exchangér 25 serves as a
condenser. In addition, the heat exchanger 42 plays a role

15 of controlling the refrigerant temperature by making the
heat of the refrigerant dischargéd out to a specified
amount at a preceding stage of the first transfer heat
exchanger 25. This heat exchange amount of the heat
exchanger 42 can be controlled by turning on/off a fan 42a.

20 Also} the degree of openness of ﬁhe motor-operated
expansion valve 48 is changed depending on the level of the
temperature detected by the heat sensing cylinder ' 54
attached on the pipe 53, so that the temperature of the
refrigerant that flows into the ‘o0il séparator 17 is held

25 within a specified temperature range. With a small degree



heat exchanger 26, the four-way switching valve 43, an accumnul at or
45 and the conpressor 41 in this order. A b5 not or - oper at ed expansi on
valve 48 is provided on a pipe 47 for connecting the first transfer
heat exchanger 25 and the oi | separﬁ or 17 to each other, and a check
val ve 51 (forward directed toward The oil separator 17) is provided
on -a pi pe 50 which bypasses this notor-operated expansion 10 val ve 48.
The notor-operated expansion valve 48 s controlled in degree of

openness wt | gnal_ derpv fro a ,heat sensing cylinder, 54
attached to 21) fgio}eeq'gffspﬁ a%td%g‘ﬁ morgor?psﬁr(feted%p%fr’?’ésf‘gnt Xf@lﬁfﬁt 048?'0pEP8t ed
expansi on valve 4 ' i th respe t.o e first transfer heat exchanger
25. 15 AI?&OQﬁﬁmﬁBr;ﬁgkﬁgﬁgangxgéﬁﬁ(#ib%fvgrgﬁi ¢ rBYPaEd SHREe 58

pi pe 55 mhich.cogpecaéﬁ%ﬂgd%hé¥se arator 17 and the second _. transfer

heat exchangdit®&hS e Jndinfe i At \geparatongl T tingreases.
directed toward the oil_separator 17) is " provided on a pipe 57 which
& I

bypasses this notor-opet@led bthe &rfxdgrsantal idhals. hape doveresher iked
Ger vedS ' CoRpGHA UReat LREASTRG TR | FUEFC oL ransdstodient acpchangsT 55
pl aced on a sjide opposite to the notor-operated expansion val ve 56
wi th respect fl@Wshdndecdhe heaiseschamiing dnidgdl @6 the@il separator
- 16- 17, where the refrigerant heats, and thereby evaporates,
the cleaning refrigerant that has flowed into the oil
separator 17 by passing through the introductory pipe 18
10 via the valve V2. |
The refrigerant that has been further cooled by
having - passed through.the oil separator 17 subsequently
passes through the motor-operated expansion valve 56 or the
bypass pipe 57, and flows into the heat exchanging coil 33
15 of the Second transfer heat éxchanger 26.' Then, this
second transfer heat exchanger 26 serves as an evaporator.
In addition, the degree of openness of the motor-operated
expansion valve 56 is changed, larger or smaller, depending
on the level of the temperature detected by the heat
20 sensing cylinder 61 attachgd on the pipe 60, so that the
temperature of the refrigerant that flows into the second
transfer heat exchanger 26. is held within a specified
temperature range. In the case where the four-way

switching valve 43 has been switched over to the broken-

25 line position, with a small degree of openness of the



Besi des, a pressure sensor Pl is attached on a suction-si de pi pe of

the conpressor 41, while a tenperature sensor T2 and a pressure
sensor P2 are attached on a di scharge-si de pi pe of the conpressor
41.- 5 (d eani ng Operation) -18- Next, operation of cleaning
the piping with the refrigerant recovery system of this
construction 1is explained. First, while the four-way swtching

val ve 43 of the heat punmp circuit 200 is in a state shown by solid

line 10 [ e r LS, operated by | a
refrigerant #S%P?aﬁg%gﬁF%%Ffr%%%%%§i§%hpr§é%g% 41g?6 thEhe &mbﬁﬁFst of
transfer hea 2 La -heat._exchanger 42. Then, the

first transfg?%%gggggﬁéhagaéF 2gﬁgggve§r§g'a%ﬂ% Se%ﬁﬂﬂkﬂﬁﬁﬁgsf%Fad%??Fon

t he heat exchgnger 42 plays.a role 1 of controlling the refrigerant

t enper at ur e ggcgéEFﬁé ?ﬁglnto éhﬁ%ﬂlgfs?ﬂﬁr?g?rig rgﬁg Jﬁﬁﬂﬁ%&ﬁé%cﬁ&p?o a
specified 7 .ampunt _at a preceding stage of the first transfer heat '
exchanger 2?. R §aSkEat exchange anount of the heat exchanger
42 can ge controlled b% turni on/of f a fan 42a. Al so, . the  degree

BePr ke Th IS getant Ehak, e RAS RS APTahah iRy

of opefiness -of the

dependi ng on the | evel of the t enperat ure detected by the heat

sensi ng cyl i A§EPNE, transfey heate exghapgen)idfh ettery thmEdHEdIakRr Adr e
of the refrigerant that flows_ into the oil separator 17 is held 25

within a spelifi dd& chPd¥ 2WaY e SWARGRINGW YL Ve sARI |angbgEhereafter, in a
gaseous state, returns to the compressor 41.

By such operation of the heat pump circuit 200,

10 the cleaning refrigerant that has been flowed in from the

valve V2 placed at the inflow port of the cleaning recovery

qnit 7 first flows into the oil separator 17, where the

éleaning refrigeraﬁt ié.evapérétéd by the lowér-parﬁlheat

exchanging coil 21, thereby separated from oil, and foreign

15 matters'are removed from the cleaning refrigerant by the

upper-part filter 24. Then, the cleaning refrigerant at a

gaseous state goes up through the pipe 29.

At this place, the second transfer heat exchanger

26 is in sucking operation, while the first transfer heat

20 exchanger 25 is in discharging operation. Therefore, the

cleaning refrigerant flows from the pipe 29 toward the pipe

29B, and cooled by the heat exchanging coil 33 of the

second transfer heat exchanger 26, thereby being

transformed from a gas refrigerant into a liquid

25 refrigerant and accumulated within the second transfer heat



-17 - . .of openness of the notor-operated expansion valve 48, the
anmount of refrigerant that flows fromthe bypass pipe 50 via the
check valve 51 into the oil separator 17 increases. Then,
the refrigerant that has Ilowered in 5 tenperature through the
first transfer heat exchanger 25 Tﬁgﬁb I nto the heat exchangi ng coi
21-of the oil separator 17, where the refrigerant heats, and thereby
evapor at es, the cleaning refrigerant that has flowed into the oi

separat o 17 gt 487 Uahpllie | NEGHUCLALY WRSP OinoMB Rear

val ve V2. ‘The reffigerant that has cool e
Chrough he. SACUPIEE, 081 4%0a eToRty o boee i  poaula-phags "T85 R1pac
ond 1Tovs | g Agehent CXEA AR S0 Aprar], 4 SERISMRRT L
ot o - oper at GHCKE " 13ER . theyn GAIREIRPT « Phrandeilisiag gehlier ShAFhaFge
Sensi ng Pyl | HAIPBRUHE b FHROBPBEbBOA L0 Hawearire with 't nperutfre

of the refri ?{ant thg& flows_ into the second transfer heat

exchanger 2603t the PeieFied Geupetripeg of the temperature sensor T2

lowers below a specified temperature. Then, a controller

100, receiving a signal from the temperature sensor T2,

switches the four-—way switching valve 43 to the broken-line
10 position.

Then, the refrigerant flowing direction of the
heat pump .circuit 200 is switched over, so that the first -
transfer heat exchaﬁgeiV'ZS performs 'a coeling .oberation
while the second transfer heat exchanger 26 performs a

15 " heating operation. As a result of this, the cleaning
refrigerant in the gaseous state derived from the oil
separator 17 flews into the first transfer heat exchanger
25, and cooled so as to be transformed into a liquid
refrigerant and accumulated within the first transfer heat

20 exchanger 25; Meanwhile, in the second transfer heat
exchanger 26, the liquid refrigerant accumulated by the
preceding cooling operation is heated and increased in
pressure, and sent out to the pipe 36.

Then, subsequently, wheéen the.liquid refrigerant

25 is accumulated and filled up in the first transfer heat



tenperature range. In the case where the four-way swi t chi ng

val ve 43 has been switched over to the broken- 25 line position, wth a
smal | degree of openness of the _

- 18- not or - operated expansi on al ve 56, the anount of
refrigerant that flows from the secohd transfer heat

exchanger 26 into the oil separator 17 via the bypass pipe 57

i ncreases. Then, the refrigerant that has passed through

Vs the foufs%éﬁgs%?c%%er O T T ea e L frt e ptpdles
state, returgy i hgoxg,ggggsﬁouﬁlso hat. the ?ontroﬁ £ 451300R8s AL LgD of

t he heat punp citcCui t he clfeaning re erant that has

fl d f h h th

cl caning rechYery the  fougiHas Ko ReRiRg, dalvE L "Ehparinbifyine
where the eani.ng refrigerant is evaporated b the ower - part, .heat
exchangi ng CBPFlEionthé+ 555§Féyéﬁgfr6hlo F?ngﬁd f%# m% Rnai?%ﬁs

are remved ron1th% cl eanin gjrigerant by the upper-part filter
24. Then, theSPPEARITHYSr EFPPREr afftr at a - gaseous state goes up

t hrough the pipe 29. ace, fhe secand tra sfer
heat exchanger 38 jddhtiorki dg: %Eﬁat Ve WHESSTIRE 10Pvst 1Er A% er

heat
been arranged that the four-way switching valve 43 is

switched over when the discharge temperature of liquid of
the compressor 41 has lowered by the refrigerant flowing
10 | from a transfer'heat exchanger fhat performs the cooling
operation to the compressor 41. Otherwise, the four-way
switching wvalve 43 may also be'switchgd over by detecting -
with the pressure sensof P2 tﬂat the diséharge pressure of
the compressor 41 has increased by the liquid-phase
15 cleaning refrigerant having flowed out from the transfer
heat exchanger that performs the heating operation so that
the heat exchange_amount of the refrigerant on the pump
circuit side hés lowered.. Furthermore, the four-way
switching valve 43 may be switched over when the internal
20 pressure of the o0il sebarator 17 detected by the low
pressure sensor 27 hés increased to the discharge
tempefature equivalent saturation pressure of the
compressor 41 by the liquid-phase c¢leaning refrigerant
being filled in the transfer hedt excﬁanger that performs

25 the cooling operation.



20 © exchanger 25 is in discharging operation. Therefore, the

cleaning refrigerant flows fromthe pipe 29 toward the pipe 29B, and
cool ed by the heat exchanging coil 33 of the second transfer heat
exchanger 26, t her eby bei ng trapsformed from a gas
refrigerant into a liquid 25 refrigerant and accunul ated within the
second transfer heat -19-

exchanger  26. Then, when the second transfer heat exchanger
26 is filled with the b&quhﬂephﬁigl%leaﬂbﬁﬂtlon ofefl thaeraght 'Pemp as
punp-side refrigerant, as it is coo ed sucked into the conpressor

41, causing a@gcqllgggaraﬁﬁ,tve, nkewaer gf_“ﬁéa 9" ahlie GRITPI £gR0G 41n0 4 oger

with the resul the enperatur tenperat ure

sensor T2 't SRELU P RATP L IO A difeg IR e COPLLALRGT

100, receivi ng a S rom ure sensor

L RIS S PR ol O, hetosor

Then, the refrige W ng t punp ciTclui
nsf er, q?eat

' i t ched h h
:oZr ;‘5 \cl)mr trr§ S C %\ég o SS ?Xp te?]a’% ?’%Jnte f2 %??]édw\% ¥ &r%:d ?%?é%%r %%‘ggtlbéfc hgﬁ ger
connecting plplng, soOLhaEh%%e iaylng

26 perfornms a_ 15 heatin eratlon As a result
cl eani ng reuse the ex1gt

work can be simplified to a great extent.

It is noted that all the solenoid valves SVI,

Sv2, Sv3, sv4 and_SVS are kept closed in the above basic
10 operation.
(Refrigerant Recovery Operation After Piping Cleaning)

Next, refrigerant recovery operation after the
piping dleanihg. is explained. Upon' completidn of .the
cleaning of the piping, the valve V1 1is closed and the

15 solenoid wvalve 8SV4 is opehed. . Thus, the cleaning
refrigerant derived from the transfer heat exchangers 25,
26 can be recovered from the refrigerant expelling line 73
to the refrigerant cylinder 71 via the recovery use merged
pipe 301. During this operation, the wvalve V4 and the

20 valve V7 are kept closed. |
(Degassing of Refrigerant Cylinder on Refrigerant Recovery
Operation)

Next, degassing operation 0of the refrigerant
cylinder 71 upon the above refrigerant recovery operation

25 is explained.



'refrigerant I n the gaseous state derived fromthe oil separator 17

flows into the first transfer heat exchanger 25, and cooled so as to
be transfornmed into a liquid refrigerant and accunul ated within the
first transfer heat 20 exchanger 25.__Meanwhile, in the second
transfer heat exchanger 26, the liquid refrigerant accunul ated by

t he precedi ng cooling operation is heated and increased in

pressure, and sent out to the pipe 36. : Then, subsequently,

when the liquid refrigqﬁfﬁﬁ azﬁighi%ﬂ%ﬁ?ﬂgfegf%%éﬁ%%f%gg%ﬂeu&éf}fagiéﬂﬂwﬂ

transfer heat

exChanger 2o dgr' P 4P b  HRIBIEOME PEyRIRBSES L ra1gk8 WS
el "Sert e b S oper O el B
ooy s AP BB e byl e o RS AR ARTE R A er
rorTigorhnt fHowi Y 16he f ASAEENEFIMERER hoGLeaRLREng S TR R or mTene
cool i ng operation to-the conpressor 41. O herw se, .the faur-way

swi t chi ng val"\REHOsHAN G| ¥8UE shPfchRe RRIURRYetld@® nghe refrigerant

expelling line 73 to the refrigerant cylinder 71. When a

float. switch 91 attached to the refrigerant cylinder 71
indicates that the refrigerant cylinder 71 has been filled
10 up, the refrigerant cylinder 71 should be replaced. When
the refrigerant expellinér operation is disébled with the
float switch 91 not indicating a full, the controller 100,
deciding that the. internal pressuré of the iefrigeraht
cylinder 71 has been increased, performs the degassing
15 operation of the refrigerant cylinder 71. In this case, it
is also possible to directly measure the internal pressure
of the refrigerant cylinder 71 to verify that the internal
pressure has been increased. Further, with the provision
of a pressure sensor for detecting the internal pressure of
20 the 'refrigerant cylinder 71, the degassing opération for
the cylinder may be automatically carried out by means of
the controller 100 by detecting that the internal pressure

of the refrigerant cylinder 71 has increased.
As to the above degassihg opefation, the solenoid

25 valve SV2 is kept opened for a specified time period (e.qg.,



with the pressure sensor P2 that the discharge pressure of _ t he
conpressor 41 has increased by the |iquid-phase 15 cl eaning refrigerant

having fl owed out fromthe transfer heat exchanger that perforns the
heati ng operation so that - the heat _gxchange anount of the refrigerant
on the punp circuit side has Io ed. Furthernore, the

f our - way swi tching val ve 43 may be swi tched over when the interna

20 pressure of the oil separator 17 detected by the |ow

G val ont a3y oot iidn 0 A BE, pdfe bEoend 2RIy i SERERCTYC

| i qui d- phase ;¢l ean| reftigerak heing fill ILn the_ transfer. heat
exchanger thalt(:\S pgg'%grﬁ%%aﬁjgg gﬁéhco%ﬁ’ﬁ’%ﬁ éb%’?%?f i é’?d ;:?"et BranS#er® neat
-21- asic r the he
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Forced y ol PRY St CRRFBUSHLYERe %! olini 7 Che Uemassial, Giraiit 206.
Accordi@gly, it becones fgaihble t reuse, t he_exi sting connecting
pi pi ng, “so0 t St & HEEFUYT ng 1s, RIFPIRUET 71T f L 2Bt d4a SGEIRS B ent .

' oted that all the solenoid valves SVi, ) _
't isn depressuriéing line so that the gas refrigerant within the

refrigerant cylinder 71 can be expelled via the solenoid

valve SV2 serving as a pressure-reducing valve toward a

cooling-side heat' exchanger .out. of the transfer heat
10 exchangers 25 and 26.

By such a degassing operation for the refrigerant
cylinder 71, the cleaning refrigerant "can be recovered
smoothly from fhe cléaning' recoﬁery circuit '2 via the
recovery use merged pipe 301 to the refrigerant cylinder

15 71, and the refrigerant recovery efficiency can be
improved.
(Heating of Piping on Refrigerant Recovery Operation)

When the pressure in the o0il separator 17 is
higher than the pressure in the gas line 3 or the liquid

20 line 5, or when the liquid reffigerant'has'been accumulated
in the gas line 3 és a result of the phenomenon that the
refrigerant within the gas line 3 evaporates by itself,
causing the temperature of 'tHe gas line .3 to lower and
resultantly causing the liquid refrigerant to be attached

25 on the wall surface, the cleaning refrigerant comes to flow



SV2, SV3, :SV4 and SV5 are kept closed in the above basic 10 operation.
(Refrlgerant Recovery Qperation After Piping C eaning)
Next, refrigerant recovery operation after the piping cleaning is
expl ai ned. Upon conpletion of the _ cl eaning of the piping, the
valve V1 is closed and the 15 sol enoi d““valve SV4 is opened.
Thus, the cleaning refrigerant derived fromthe transfer heat
exchangers 25, 26 can be recovered fron1the refrigerant expelling
line 73 er I er ry, u

! 1e5Q ¢ ?ﬁo&@fli iy ! iRl %@%%%@t %%%Q%r&' 8?3 {:/gSare

pi pe 301. During IS0 at on, ~the va
kept cl osed. difficu &Fﬁgﬁéﬁhﬁgﬂpf Refrlgerant Cylinder on Refrigerant

Recovery era Next, degassing operation of the
refrigerant cyli der L%hppon %g%eebo%g reirlgeﬁ%ggsﬁ%ggggéxsogeraglon

25 I s expl ai ned.
W T PR £ RS S Tedfl gy Bnee o a}sﬁy' LRS! s tengia
%o the L PR L P e MR o By bR (SRS 1B
refrigerant, econds) so that hot gas is expelled from upper parts in a
heat exchanger that is under the pressurizing operation out
of the first transfer heat exchanger 25 and the second
transfer heat exchanger 26, and then makes this hot gas led
10 from the pipe 12 to the gas line 3 after sequentially
passing the pipe 302 or 303, the bypass line 305 and the
pipe 85. As a result of this, the first or second transfer
heat'exchanger.25, 26 can.be preésure;reducéd and moreover
the 1liquid refrigerant within the gas line 3 can be re-
15 evaporated. Accordingly, the cleaning refrigerant can be
made to flow more smoothly from the gas line_ 3 and the
liquid line 5 toward the o0il separator 17, thus allowing
the refrigerant to be recovered from the recovery use
merged pipe 301 to the refrigerant cylinder 71 with higher
20 efficiency. | |
Also, when the low pressure sensor 27 is operated
at shorter intervals than a specified time period, the

controller 100, deciding that the liquid refrigerant is not

left in the gas line 3 or the liquid line 5, closes the



refrigerant would not be returned fromthe refrigerant expel i ng
line 73 to the refrigerant cylinder 71. Wen a float swtch 91
attached to the refrigerant cylinder 71 i ndi cates that the
refrigerant cylinder 71 has been filled up, the refrigerant cylinder
71 shoul d be replaced. Wen the T®frigerant expelling operation is
di sabled with the float switch 91 not indicating a full, the
controller 100, deciding that the internal pressure of the
refrigerant . er S bee |ncre rg%rforns %he ass ng

15 operatiﬁﬂlgflo%ﬁ @fvegerﬁ r eyl é’rg71 eIn F&9E58R! very

al so possible to diirectly neasure the internal pressure - of t he _
refrigerant BHFFAEEPET1 to verify that the |nternal pressure has been
i ncr eased. Further mnth t.he provision a_pressure sensar for
detecting the i nt er nal BréggﬁFg°8f bfosetFHQgrepﬁlﬁéP&HH Off ORFSLnEL thehe
degassi ng operation for cylinder may be automatically_ carried out
by means of S°1en°%ﬁevééﬁﬁr§vﬂeFQMﬁ)?ﬁm%ﬁge% |ﬁ@lFﬁaﬁthevpﬁtiPﬁmfour’
pressure of the refrigerant cylinder 71 has increased.

As to the ab¥3¥ 8¥ihsBiRg ¥pdvat iddn, hafe ¥aF R doe2bakepapye @i lies Ghept
opened for a specified tine period (e.g

-23- heatiBgcgps smretsfsaxrmpmrtbar trensfies mgat gexehenggri AGeror71

26 is at a maximum. Thus, the refrigerant flow can be
further facilitated.
(Refrigerant Recovery for Refrigerator (Updated

10 Refrigerator) | |

Next, operation for recovering the refrigerant of
a'refrigerater-401.to the refrigerant cylinder 71 by means
of the refrigerant'recovery ehit 7 of the above embedimenﬁ.
is explained with reference to Fig. 2.

15 : First, the pipe 10 is connected to a valve 16 of
the refrigerator 401, and the pipe 12 is connected to a
valve 15. This valve 16 communicates with the liquid iine
of the refrigerator 401, while the wvalve 15 communicatee
with the gas line of the refrigerator 401.

20 Next, the valves .Vl, V4) V7 are closed, the
solenoid wvalves SV1, SV2, SV3, SV5 are closed, and the
solenoid valve SV4 is opened.

Next, by operating the compressor 41 and thereby
making the heat pump circuit 200 work, the refrigerant can

25 be recovered from the refrigerator 401, by passing through



I's communicated with upper parts of the transfer heat exchangers 25,
26 via the valve V5, the sol enoid val ve SV2 and the check val ves 75,
76 of the degassing circuit 306. 5 As a result of this, the
pressurizing line 74 serves as a d essurizing line so that the gas
refrigerant within the refrigerant <yTi nder 71 can be expelled via
the sol enoid val ve SV2 serving as a pressure-reducing valve toward a
cool ing-side heat exchanger out of the transfer heat 10

exchangers 25_.,and 26. . By such a degassjng operation for the
refrigerant i PIRR i dfer the Oodfe S%P@ﬁﬁpﬂﬁ rggfigEP nt*t p&econd
recovered spoot hly from.the cl eani_ng recovery circuit 2 via the
recovery useqﬁﬁﬂﬁﬂg iB§g§OP%QPqWE§§%f?bge@ﬂﬂ tei kFgeevery usq megged
the refrigerant .§ﬁovery efficieng can

ho

be | mproved.
(Heating of AR 4 rtheraplengt v%?}vﬁp%yétﬁﬁﬁ)furgger through thgen -
the pressure in the oil separator 17 is ' hi gher than the €ressgre I n
the gas |ine BFidetant expelbing |Lige 573 ofo t Fefrigerant ecyvildadent
has been accunul at ed in the gas line 3 as a result of the phenonenon
that thee  7lrefrigerant within the gas line 3 evaporates by itself,
causing the tenperature of the gas Iline 3 to |ower and . resultantly
causi-ng the |{RpFaPFEIF| gefanRefyigerantackadimier oburihegwaRefsigezent
the cleaning refrigerant conmes to fl ow
Recovery from Refrigerator)
Operation of the cleaning recovery unit 7 in the
degassing operation for the refrigerant cylinder 71 during
10 the refrigerant recdvery from the refrigerator 401 is
similar to the "Degassing of Refrigerant Cylinder on
"Refrigerant Recovery Operation After Piping Cleaning" as
described above. By this degassing operation, the internal
pressure of the refrigerant cylinder 71 is lowered, so that
15 the refrigerant derived from the refrigerator 401 can be
recovered to the refrigerant cylinder 71 smoothly.
(Heating of Refrigerator on Refrigerant Recovery from
Refrigerator)
When the pressure in the o0il separator 17 is
20 higher than the pressure in the refrigerator.401, or when
the 1liquid refrigerant has been accumulated in the
refrigerator 401 as a result of self-evaporation of the
refrigerant within the refrigerator 401, the refrigerant

comes to flow less smoothly, making the refrigerant

25 recovery operation difficult to achieve.



-24- . | ess smoot hly, making the refrigerant recovery operation
difficult to achieve. In such a case, the | ow pressure
sensor 27 operates. Then, the controller 100 makes the solenoid
5 . valve SV1 of the heating circuit 307 ened (e.g., for 15

seconds) so that hot gas is expelled fronfupper parts in a heat
exchanger that is under the pressurizing operation out of the first
transfer heat exchanger 25 and the second transfer heat exchanger 26,

and then makes this hot. gas l.ed 10 framthe pipe 2.10 the gas_lipe 3
after sequentially In’ such &y ciarrq‘ee’pi}f:ét )7l ocfe‘\%ovse,&t °%y€%§s€¥?ﬂﬁg§55
and t he pipe 85. As a result_ of ,thi,s, the first or _second transfer
heat exchang@teafg,e’?‘%‘?:%%eﬁﬁ g?’es e;Fedﬁgeﬁ?‘g’rﬁf({mf:%o regrlgﬁ’éa{:?ﬁui d
refrigerant within the gas line 3 can be re- 1?1 _exzporated. )
Accordi ngly, 40hevERedtihgPiBer.itfer aRY cHRigR the Ofd|SERAFILRF ndrle i
smoothly fromthe gas |line 3 and the liquid line 5 toward the; oi
separator 17Pres§irg1xedusgd while nEheemeffddaiaticr pt0t edsvdraatedons®he
recovery use merged pipe 301 to the refrigerant cylinder 71 with

hi gher 20 thef ciBhey. accumulated liqpido, NgfEriger@ntbw piébdor e Ee@sor

27 is operated at shorter intervals than a specified tine period, the
control |l er 10@frdasrgiter 1401 dse e RNapordteder ahs ix KHesult of |ehisin

.the gas line 3 or the liquid line 5, closes the .
the refrigerant can be made to flow more smoothly from the

rgfrigerator 401 to the cleaning recovery unit 7, so that
the refrigerant recovery efficiency can be enhanced.

10 The operation of the cleaning recovery unit 7 on
the heating operation for this refrigerator 401 is similar
to the operation in "Heating of Piping -on Refrigerant
Recovery Oberation) és'de5cribed above.

In addition, in this embodiment, the first,

15 second transfer heat exchangers 25, 26 have been provided
and made to perform discharge operation and suction
operation alternately, so that the refrigerant is recovered
continuously. Otherwise, it is also possible that only one
of either. the first or the second transfer heat. exchanger

20 is provided, where heating (discharge) and cooling
(suction) are iterated by this one transfer heat exchanger

so that the refrigerant is intermittently recovered.

INDUSTRIAL APPLICABILITY



- 25- - solenoid valve SV4, ending the refrigerant recovery
oper ati on. In addition, by setting the timng of opening
t he sol enoid valve SV1 to a timng of switching over the four- 5
way switching valve 43, hot gas can be taken out while the heat i ng
gas pressure in the transfer heat exchanggﬁ'QS or 26 is at a maxi mum
Thus, the refrigerant flow can be further facilitated.

(Refrigerant Recovery for Ref ri gerat or (Updated 10

Ref ri gerator) : Next, operation for recqvering the
refrigerant of aPF%frq%ﬁﬁﬁihﬁdeﬁp?Yﬁthet?%frFﬁthﬁ?rEQFinHéFOYErMy
means of the refrigerant_recovery unit 7 of the above enbodi nent

i s expl ai ned SWERT &0 refHHigprant repovery method gaaarding 9 peheo
is connected to a valve 16 of the refrigerator 401, and the pipe 12
i s connect edPE&SEnt  invgptjion 5 ang sapﬁlﬂtéagéecoﬁﬁunit@@t esagavrerhe of
liquid |ine . of the refrigerator 401, while the valve 15 conmuni cates
with the gasTefrddsranks rdfyi gexasbingol.refddigerant pipimgxt, anche in
valves V1, V4, V7 are closed, the sol enoi d val ves Svl, SV2,

SV3, SV5 ar Pagtdsedar angefhd in regdlasrioigl vehven®¥éniad opefieiigerants

with alternative refrigerants.



Next, by operating the conpressor 41 and thereby maki ng t he-heat p'urrp
circuirt 200 work, the refrigerant can 25 be recoveredfromt he

refrigerator 401, by passing through \umu“
- 26- the pipe 10, the oil separator 17, t “m“““\\i *\
transfer heat exchangers 25, 26, the recovety use L " 5 pipe 301
and the sol enoid valve SV4 and further through the refrigerant

expelling line 73 to the refrigerant cylinder 5 71. (Degassi ng

of Refriger a%ﬂlﬂ‘n%fﬂgﬂ nl%d?ef rigerant Recovery from
)

Refri gerat or eration of the cleaning recovery unit 7 in
t he degassing o ratf'on for the refrigerant cylinder .71 during 10
the refrigerant recoverfPTFTEHaNthFeqaeEhaYRAGR CARPrising: simlar
to the "Degassing of Refrigerant Cy|linder on Refrigerant Recovery :
Operation After -Pi pi ng XS HY"PRINgG (2) 7 descri bed above. By this
degassi ng operation, the internal pressure of the refrigerant
cylinder 71 is | owered,2 s8e@fkat eXgbangere (i g6 anfodehiopdd PKRohangdng
refrigerator 401 can be , recovered to the refrigerant cylinder 71
snoot hl y?  With @ Jfefiiasrandy migdvigy dhe rqmave e Rinimecter yatidom
Refrigerator) . Wien the pressure in the oil separator 17 is
refrigerant flow regulating means (30, 31, 37,

38) for regulating a flowing direction of fhe refrigerant
within the recovery piping (2) in one way.
2. A refrigerant recovery system comprising:
10 recovery piping (2):
a heat exchanger (25, 26) connected to the
recovery piping (2); and
refrigerant flow regulating méans (30, 31, 37,'
38) for regulating a flowing direction of fhe refrigerant
15 within the recovery piping (2) in one way, wherein
the heat exchanger (25, 26) alternately iterétes
a suction operation of sucking in the refrigerant from the
recovery piping (2) into the heat exchanger (25, 26) by
cooling the gas refrigerant within the heat exchang_er (25,
20 26) to effectuate a preSsure reduction, and a recovery
operation of recovering the liquid refrigerant from the
heat exchanger (25, 26) to a recovery container (71) by
heating the refrigerant within the heat exchanger (25, 26)
to effectﬁate a pressurization. |

25 3. A refrigerant recovery system comprising:



20 hi gher than the pressure in the refrigerator 401, or when t he
liquid refrigerant has been accunulated in the —refrigerator 401 as a
result of self-evaporation of the- refrigerant within the tefrigerator

401, the refrigerant cones to flow [ess sm)oﬂnm '
refrigerant 25 recovery operation diffrcalt to H”ﬂm"rmuniu
-27 - : In such a case, hot gas dertved firom ansf er
heat exchangers 25, 26 is introduced to the refrigerator 401 via the
pi pe 12, by which the oil separator, 17 j5 . pressure-reduced while the
refrigerator 401 is he&ﬁ&ﬁV%%¥ p%?lnqrééa’the accunul ated liquid
refrigerant wthin

result of this, tgﬁﬁ’r%??Fgg;éhggég%g%eﬁ%§dgsgé?%?Valﬁ%ﬁéggﬁﬁﬁfitgé
(1™ L1, o ERESREEMLE Bl Dhn b Mol A s SSehatlee” 3%, UL
operation of the cleaning recovery unit 7 on t he heating operation
for this refPrgePated 1831 tics egichy iodher; and o the operation in "Heating
of Piping on Refrigerant Recovery Operation) as described above.
In addi ®ion, i.n this eFgdgigesantt helowr seguled ingcBeABSt r 6HY eBlhead’/
exchangers 25, 26 have been provided ) ) ' _

38) for regulating a flowing direction of the refrigerant

within the recovery piping (2) in one way, wherein

the heat exchangers (25, 26) alternately iterate,

between these heat exchangers, a suction operation of

10 sucking in the refrigerant from the recovery piping (2)
into the heat exchangers (25, 26) by cooling the gas
refrigerant within the heat. exchangers (25, 26) to
effecfuate'a pressure.feducfion, énd a recovery operation
of recovering the liquid refrigerant from the heat

15 exchangers (25, 26) to a recovery container (71) by heating
the refrigerant within the heat exchangers (25, 26) to
effectuate a pressurization.

4. The refrigerant recovery system according to any
one of Claims 1 to 3, further comprising:

20 a degassing circuit (306) for merging the gas
refrigerant within the recovery container (71) connected to
the recovery piping (2), with the refrigerant within the
recovery piping (2) cooled by the heat exchanger (25, 26).

5. The refrigerant recovery system according to any

25 one of Claims 1 to 3, further comprising:



and made to perform di scharge operation and suction operation

alternately, so that the refrigerant is recovered — ——eont-nuousTy. ™

QO herwise, it is also possible that onIy one of e t or
t he second transfer heat exchanger f provi djj“l“l mﬁwm%ﬁl

(di scharge) and cooling (suctlon are iter

transfer heat exchanger so that the refrlgerant |s intermttently
recover ed. | NDUSTRI AL APPLI CABI LI TY

- 28- i bed above, th er ant over

system and t he refr|geFanﬂe?§&89er9lﬁ§PﬁBd 5282f t% tol?EEO UCln%Tes%%q

i nvention ar Ilca e to he rec [ r ant in exjistin

refrigerant FEE ﬁn(']:e rﬂ.gegra %pg'}%/a}t(ﬁﬂ a]?yugé ﬁ’ %1% er’%?%?aé'bqeﬁ:g (25,1 "
' I f I f :

“oa. i ona @i&#h%%&% Ehpteamed Into Fob gas, 1q @AteamPiRiRg of 3

systen1conpr|5|ng
5) or external equlpment (401) connected to the recovery

5 piping (2).
6. The refrigerant recovery system aécording to any
one of Claims 1 to 3, further comprising:
a degassing circuit (306) for merging the gas
refrigerant within the recovery container (71)lconnected to
10 the recovery piping (2), with the refriéerant within the
recovery piping (2) cooled by the heat exchanger (25, 26);
and
a héating circﬁit (307) for performiﬁé a héétihg
operation by introducing the refrigerant heated by the heat
15 exchanger (25, 26) and: thereby formed into hot gas, to
external piping (3, 5) or external equipmént (401) connected
to the recovery piping (2).
7. A refrigerant recovery method comprising:
fluidizing the reffigerant by heat exchanging
20 with a refrigerant within récovety piping (2) by means of a
heat exchanger (25, 26);
requlating a flowing direction of the refrigerant
in one way by means of refrigerant flow regulating means

(30, 31, 37, 38); and



recovery piping (2); a heat exchanger (25, 26) .for heat
exchangi ng 5 wth arefrigerant within the recovery piping (2); and

refrigerant flow regulating nmeans (30, 31, 37, ﬁ ng a
flowing direction of the refrigerant vvithinthuml:m!lgp!ﬁ " (2)

in one way. 2. A refrigeranTB?ébovery systenfc i si'ng” 10
recovery piping (2); a heat exchanger (25, 26) connected to
t he recovery piping (2); and refrigerant flow

regul ati ng means (30, 31, 37, . 38).for requlatin flown Lrection

of the refrigerant 15 re’qﬂvteﬂrilrpq htgl%' e %Ve]r({/eiﬁrg:i n%?nﬁ?a ?]F\e ?l‘ée]\:/\gy,ga\ﬁﬂgﬁei n

t he heat excgggg r gﬁﬁ{ 26) alternately iterates a suction operation
h&'’r )

of sucking i dgerant fromthe recovery piping (2) into the
heat exchanger (25, 26) _.b ., _cooling the gas refrigerant within the
hoat exchangdr (25, e Hgrelnigimty, ERPUE cdet | cHtcorOmS abE a
recovery gperation of recovering the liquid refrigerant fromthe :
heat exchang&tadss 7, 26Prthes FeBBY&F{NEont ai ner (71) by heating the
refrigerant within the heat exchanger (25, 26) . to effectuate a
pressurization. 25 @ccumulatings of fheer FRHOSHPOLy s§Rem E&i9BY i sERE:

recovery piping (2) in a recovery container (71); and
degassing the recovery container (71) by merging
the gas refrigerant within the recovery container (71),
with the refrigerant within the recovery piping (2, cooled
10 by the heat exchanger (25, 26) by means of a degassing
circuit (306).
9. The refrigerant recovery method according to
Claim 7, further'comprisingz |
introducing, and heating, the refrigerant heated
15 by the heat exchanger (25, 26) and thereby formed into hot
gas,.to external piping (3, 5) or external equipment (401)
connected to the recovery piping (2) by means of a heating
circuit (307).
10. The refrigerant recovery method according to
20 Claim 7, further comprising:
accumﬁlating the refrigerant sent from the
recovery piping (2) in a recovery container (71);
degassing the recovery container (71) by merging
the gas refrigerant within the ‘recovéry cbntainer (71),

25 with the refrigerant within the recovery piping (2) cooled



- 30- recovery piping (2); - two heat
exchangers (25,” 26) connected to the recovery piping (2) such that
the two exchangers (25, 26) are parall el to each other; and 5
reforigerant flow regulating neans (30, g% 38) for regulating
a flomng direction of the refrigerant mnthrn t he recovery piping (2)
i n.one way, wherein t he heat exchangers (25, 26)
alternately iterate bet ween t hese heat exchangers a suction

operation of in he ref rigerant omthe rec very iping (2)
into the hed ch§%§«5r gex )(y‘r’by 261(isdo {’Xgmetaﬁ’es s @ “degassing

refrigerant wnthrn heat exchangers (25, 26) to ef fectuate
a pressure r §446& 1&n‘52ﬁ8 aaPEEovery operation of recovering the
liquid refrigerant fromthe heat exchangers (25, 26) to a recovery
cont ai ner - (71) by heatFﬁﬁ ormlngtﬁ‘e QﬂRﬁﬂQQﬁrQM%QHrbYtkP¢%@@u@¥@mah@@rs
(25, 26) ectuat e _a pressuri zation. The
refrigerant F§€598F§a§§stgﬁ?5%€cwhﬂrmfhﬁ)zhﬁﬁt exchgngegf 28 ms26) t carxd
further conpr sin a degassing circuit (306) for nerging
the gas® f“’éf"gi’géroéﬁ‘te%ltrrﬁ% hoe paseovdioy eXRmEIalerP{FingcdBnediledor o
the recovery pipin wth the refrigerant within the recovery

pi pi ng (2) cegteanstr eBLipmentex (QHgecoppscted) to the Fecovery Thiping
refrigerant recovery systemaccording to any 25 one of Clainms 1 to 3,
furt her Conprgg,ngy means of a heating circuit (307).

R
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a heating.circuit (307) for introducing, and heating, the refrigerant

heated by the heat exchanger (25,.. . .: 26) and thereby forned into hot
gas, to external piping (3, 5) or external equipnment (401) connected
to:the recovery 5 pi ping (2). 6. " The refrigerant recovery
system accordi ng to any one of Crad*m® 1 to 3, further conprising:

a degassing circuit (306) for nerging the gas _ refrigerant within the
recovery container (71) connected to 10 the recovery piping (2), with

the refri gewélmo% %P&SCLO%%%%very pi ping (2) cooled by the heat

exchanger ( a heating circuit (307) for
perform ng a heating ., operation by introducing, the,refrigerant heated
by the heat 15 exc%rrgfwer% r%?l?l"?%r@ﬁgt?lﬁrﬁﬁdp?ﬂgbdﬁgtW %g‘

to external piping (3,.5),or external equipment (401) conpected -

to the recomvﬁ‘% riFglelz‘)q 2, hea$ eXChangﬁrgefzgi'ge?r%n?n‘%e‘eg@QEyV M¥Sd
conpri si ng: fluidizing the refrigerant by heat exchangi ng
20 with a3%fr3lgerdbt 3Bt hik FeEbleeyant pWvhgriR) the FeEA¥eRY RiPIng Zheat

exchanger (25, 26); regulating a flow ng direction of the
refrigetant 18 heated and cooled by the heat exchangers 25, 26, so that

a fluid power is imparted to the refrigerant. This fluid
power is regulated to one direction by the check wvalves 30,
31, 37, 38, by which the refrigerant is transferred in one
way within the recovery piping 2. Thus, the refrigerant can
10 be recovered from a gas line 3 and a liquid line 5 with high
efficiency. Also, a degassing circuit 306 makes the gas
ref]_:igerant within the recovery container 71 merged with
the refriqerant within the recovery -piping -2 cqc;led by the
heat exchanger 25 or 26, by which the recovery container 71
15 can be degassed. Also, the refrigerant can be recovered to
the reéovery container 71 smoothly, so that the refrigerant

can be recovered:efficiently.



I n one may'by means of refrigerant flow regulating nmeans (30, 31, 37,

38); and :

recovering the refrigerant froma recovery target (3, 5, 401).

8. The refrigerant recovery nethod according to Claim?7,

further conprising: 5 accunul ating the refrigerant sent

from the recovery piping (2) in a recovery container (71); and

degassi ng the recovery container (71) by nerging t he gas refrigerant
er " "With the refrigerpnt within the

recovery pipjng (2) cool 8.

é& t he heat exeghanger (25} 26) by means
g Clrg 6

9. S% Fhe refrigerant.
(e Flﬁ;?, fwr tRef cgbp s ng:

f [ hHoeman et b prt :
of e\ p-Aal | |1
é%ﬁmﬁ— : conrﬂ?aegtltﬁtﬁle rec ;J\!e y.

i ™
g c| rquiz¢ (307). A
aocor giang| to @ \Efﬁﬁﬁg -
)
% ® ll'
Q .

within the rEEbVery cont aFner

of a degassi
recovery ek
i nt roduci ng,

exchanger (2pp
pi ping (3, 5
piping (2) b
refrigerant

_|
>
37

Controller




20 Caini7; further conprising:. ' " accunul ating the

refrigerant sent from the “recovery piping (2) in a recovery
container (71); degassing the recovery container (71) by
mer gi ng the gas refrigerant.within the recovery container (71), 25
with the refrigerant within the recovery piping (2) cool ed '
- 33- by 4 he heat exchanger (25, 26), by neans of a degassing
circuit (306); and L perform ng a heating operation by
i ntroducing {he r: T by the™ heat” hanger (25,
26) and 5 t her eby for®ed> $, to exbernal pipimg (3, 5) or
ext er nal equhgﬂent (4 P recov & ping (2) ~ by
means of a héabping ci > ™ e
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