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and 10 refrigerant and oil collection cdntrol device, which 8h restrain
fhe.occurrence of various troubles when the existing interconnecting
piping is reused by effectively collecting the conta esidua
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15 noi sture, air, wear metal powdefRecidiictatainn s eX|st|ng

i nterconnecting piping together with the refrigerant. CKEREIND ART 20

[ 0002] Since the Freon-based refrigerants have been subject to the

chl orof  uorocarbon control, an HFC-based refrigerant has becone used as an
alternative r efREFRIGERANT TAND QHC-GAIERCT EPN | QRERAM I NG METTHD iNiehl or i ne

atomin the nolecular structure thereof, and therefore, the |ubrication
REFRIGERANT AND OIL COLLECTION CONTROL DEVICE
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TECHNICAL FIELD
[0001] This invention relates to a refrigerant and oil
collection operating method, and in particular, to a
refrigerant and oil collection operating method and
10 refrigerant and oil collection control device, which can
restrain the occurrence of various troubles when the
existing interconnecting piping is reused by effectively
collecting the contaminants of a residual refrigerating
machine oil, oils other than the refrigerating machine oil,
15 moisture, air, wear metal powders, dust and so on in the
existing interconnecting piping together with the
refrigerant.
BACKGROUND ART
20 [0002] Since the Freon-based refrigerants have been

subject to the chlorofluorocarbon control, an HFC-based
refrigerant has become used as an alternative refrigerant.
This HFC-based refrigerant contains no chlorine atom in the
molecular structure thereof, and therefore, the lubrication

25 performance of the compressor is reduced. Moreover, the



25 performance of the conpressor is reduced. Mreover, the -2 HFC based
refrigerant, which structurally has a strong polarity, has the properties
that it dissolves neither nonpolar sludge nor contam nant (mineral oil and
the like) and tends to easily precipitate themin the condensed 5 Iiquid
refrigerant. The precipitate adheres to4he cranped portions of a
Capillary tube, an expansion valve and the |ike, causing clogging. This
consequent|y causes abnornmal stop due to the discharge tenperaturé ri se of

the conpressor and the conpressor failure_due to t 1 I i

expansi on \HiGrdase tedrdpgrantit WEiCF‘eqﬁgFléﬁ‘tﬂtlBagg% gkég%u;#lingsltﬂergjthg()f the
counterneasures. [0003] Mreover, the synthetic oil of ether oil,;8ster

oi | or the gdlexrityenpesyethas REQRATF T atli mlsli-:hi(ﬁ S%??ve?o hi's o

HFC- based refrigerant since nmutual solubility with 15.the refri
becomes onenaripd ygors ludoe haeBcEerFaripant [(BhRGERL Pﬁé ht;klfelg?%{%)

whi ch has a strong polarity therefore has the pro i i
. . Iy, e | ert hat it
di ssol ves tdred rmsiddualtoi npasilyesrRrBERL tHef ttﬁ’%“Y gflpi éE}lgﬁt i %%n;grg%éng

oil and the refrigerant. Therefore, in a refrigeration 2
ri nt. , T 0 ar at
enpl oys a symllnﬂﬂlneﬁrigalsalatrefTrhegé?l%ﬁqldgltEHﬁg:rﬁq%’éﬂiﬁsr ,%?@8 iﬁﬁgl{s}ﬁ’% “
sludge and the like after the_ evaporation of the refrigerant tends _to
easi |y occupoibiens deconpressi bhamechiibies madoneXPaRs £ef of’2 Ffeelaé'tCErF%e

like, causing clogging. This consequently causes abnormal
stop due to the discharge temperature rise of the
compressor and the compressor failure due to the
10 malfunction of the expansion valve, and therefore, it is
required to devise sufficient countermeasures.
'10003] Moreover, the synthetic oil of ether oil, ester
0il or the like is employed as a refrigerating machine oil
for this HFC-based refrigerant since mutual solubility with
15 the refrigerant becomes one of important characteristics.
However, the synthetic oil, which has a strong polarity,
therefore has the property that it easily dissolves the
residual impurities other than the refrigerating machine
0il and the refrigerant. Therefore, in a refrigeration
20 apparatus that employs a synthetic oil as a refrigerating
machine o0il, clogging with sludge and the like after the
evaporation of the refrigerant tends to easily occur in a
decompression mechanism constructed of an electric
expansion valve, and this easily causes a problem that

25 abnormality occurs in the refrigeration cycle.



expansion valve, and this easily causes a problemthat 25 abnormality
occurs in the refrigeration cycle. -3 [0004] It is often the case where the
refrigerant piping is laid in walls in apartnment houses and buildings. In
the case where the refrigerant piping is laid in walls as described
above, the existence of the contam nants of the 5 residual refrigerating
nmachine oil and so on in the existing interconnecting piping energes as a
probl emwhen installing a new air conditioner by renoving the existing

air conditioner. Particularly when the HFC.based, refrd i 46| pyed
as descri beiP®Hdve, ikt iis n dh e Fass r“g}?d‘%?ec{t}hee%eefsrl%ﬁj%é%cﬂo?tlgm ¢

mant s
inthis existing interconnecting piping as nuch_ a 0SS] Accordingly,
there has hieenlaii isormahts okal a%’é‘é‘l‘?%@ kb‘?u"?‘ee?m@?(igﬁtlhfé&glé 7 5t ?%8 %}ér1
condi tioner, thereafter cleaning the existin%& i ntercon ectingaE&BiQ%t()
renove t he case ambeaet sthacl R R he PARIPGUal S efH1Gerdt i R Aachi he oi |
for the securing of <cleanliness and thereafter installin '

condi t i onerde§@0U5d Holever , thige ¥oRiéEMGeO Mt HRE h88n51am&%8§ﬁi%ﬁ\ég’flh{ehe

exi sting interconnecting piping, as described jta;]léove, has a 20 Prrlob%ﬁgthat

it needls mucesidibol areftigerahtndedtRCRRING Her AL atdunt of “Cost T or

the installation of a new air conditioner. n
existing interconnecting piping emerges as a problem when

installing a new ailr conditioner by removing the existing
ailr conditioner. Particularly when the HFC-based
refrigerant is employed as described above, it is required
10 to remove the residual contaminants in this existing
interconnecting piping as much as possible. Accordingly,
there has been the conventional practice of removing the
existing air conditioner, thereafter cleaning the existing
interconnecting piping to remove the contaminants including
15 the residual refrigerating machine 0il for the securing of
cleanliness and thereafter installing a new air
conditioner.
[0005] However, the conventional method of cleaning the
existing interconnecting piping, as described above, has a
20 problem that it needs much labor and time and needs a
considerable amount of cost for the installation of a new

air conditioner.

DISCLOSURE OF THE INVENTION



DI SCLOSURE CF THE | NVENTI ON 4 [0006] This invention has been nade to renove
the aforenentioned conventional drawbacks and has the object of providing
a-refrigerant and oil collection operating nethod and refrigerant and oil
coll ection control device, which is 5 able to inexpensively secure
cleanliness in the existing interconneéting piping and therefore able to
i'nstall a new air conditioner at |low cost. [0007] Accordingly, the
refrigerant and oil collection operating nethod of this invention is
characterized in 10 that, according to a refriger%Pt nd qil él [ on
operating niOREd for W6lS edmYRPtE Aef Midger HARED n BEAG of 19 gdrAM Circuit, a
refrigerant and oil collection operation is carz%ﬁg out i.n a state 3@

5

which the afsfreanprtdmmad qoneentinalefiawRasks 1'% RaitdiSat R Fot
| ower than a tenperature at which contaminants of a refrigeratin ﬁg§hine
oi | and so mmovidine a efefyererant ant@il aﬁ'%ljo‘r“%?tﬂr%/ec@q’?‘ﬁgft%g r % Fger ant .
[ 0008] According to the above-nentioned construction, the refrigerant and
o0i | col | ectdroh mplrigemant sandireiedOkecOR rCeMer &t AV 15 «/\h‘?’%ﬂg{l he®
refrigerant is raised in tenperature to a tenperature not |ower than the
t enper@t ur eabkbd whi cindspercoiitell naacsref alealdMesfer &8 hgene®PFREO?I  in
the refrigerant circuit and so on are dissolved in_the

interconnecting piping and therefore able to install a new

air conditioner at low cost.
[0007] Accordingly, the refrigerant and oil collection
operating method of this invention is characterized in
10 that, according to a refrigerant and o0il collection
operating method for collecting a refrigerant in a
refrigerant circuit, a refrigerant and oil collection
operation 1s carried out in a state in which the
refrigerant is raised in temperature to a temperature not
15 lower than a temperature at which contaminants of a
refrigerating machine oil and so on in the refrigerant
circuit are dissolved in the refrigerant.
[0008] According to the above-mentioned construction,
the refrigerant and oil collection operation is carried out
20 in the state in which the refrigerant 1is raised in
temperature to a temperature not lower than the temperature
at which the contaminants of the refrigerating machine oil
in the refrigerant circuit and so on are dissolved in the

refrigerant, and therefore, cleanliness 1in the 1left



refrigerant, and therefore, cleanliness in the left 5 refrigerant piping
of, for exanple, the existing interconnecting piping can be secured.

[0009] One enbodi ment is characterized in that, in an air conditioner
having a conpressor, a heat source side 5 heat exchanger, a deconpression
mechani sm and a use side heat exchanger,®=a piping heating operation is
Carried out in a heating operation node, and thereafter the refrigerant
and oil collection operation for collecting the refrigerant into the heat
source side heat exchanger is carried out. 10 [0010] Accqrding to this
enbodi nent refirigananitng edPitge pipi ngtRBat i B¥ABREFati S n tHE Hedtd ng
operation node, the refrigerant and oil collection operation can be
carried outintieradraesttddng ipipdfiTIFathd s efeGWHed%nt is rai sed in

tenperature to a tenperature not |ower than the tenperature 15 at, which the
cont ani nant[OaEf9t he r&fe i gubadingnimds neharfctepizdd Aaf rikbantciduit
and so on are dissolved in the refrigerant. Therefore, cleanliness in the
| eft refriager anbngipingeof hadwmexanpt@PIeEs@xi sti MFat nferEsanettFhg

pi pi ng can be secured. 20 [0011] In this enbodinment, it is proper to

conti nile theeatoperahbngefor aa geresnpidesion nmegheat sthankenper@euret@®  the
pi pi ng extended fromthe conpressor to the heat source side heat_ exchanger
becomes equedat oepthhngbey thanpd®@ dreating operation is carried out

in a heating operation mode, and thereafter the refrigerant
and oil collection operation for collecting the refrigerant
into the heat source side heat exchanger is carried out.

10 [0010] According to this embodiment, by carrying out the
piping heating operation in the heating operation mode, the
refrigerant and oil collection operation can be carried out
in the state in which the refrigerant is raised in
temperature to a temperature not lower than the temperature

15 at which the contaminants of the refrigerating machine oil
in the refrigerant circuit and so on are dissolved in the
refrigerant. Therefore, cleanliness in the left
refrigerant piping of, for example, the existing
interconnecting piping can be secured.

20 [0011] In this embodiment, it is proper to continue the
operation for a prescribed time after the temperature of
the piping extended from the compressor to the heat source

side heat exchanger becomes equal to or higher than 30°C or

for a prescribed time after the temperature of the use side

25 heat exchanger becomes equal to or higher than 30°C or for




for a prescribed tine after the tenperature of the use side 25 heat
gxchanger becones equal to or higher than 30C or for 6 a prescribed tine
after the tenperature of the discharged gas fromthe conpressor becones
equal to or higher than 40C. Mreover, the tinme of continuation should
preferably be about ten or nore mnute$-It is to be noted that the 5

Pi ping heating operation can also be continued for a preset prescribed
time. [0012] It is preferable to start the refrigerant and oil collection
operation before the tenperature of the refrigerant is _not |owered ter
the pi pi ng shemtésmy fifedpeinei ofteg ct&eri%%mmé}t#r.%.?%mt fri r?ljasv%}aersgceru bed
time. In practice, the prescribed time is not |onger than 30 _mnutes
[0013] Afteyad hErpinpithg heampngs oper HECOMES| tequal aEPefhbPEIPE cd ‘Vlbut
the refrigerant and oil collection 15 operation in a cooling operation
node or carggecQut MbReoweky i gaeamtimend foidonddinu@dtiiosn Syparlst ivretsraPheat i ng
operation node. \Wen the refrigerant and oil collection operation is
carried outpd nabdet heahi ng mmmanmtnumﬂﬂe,Eﬁ)i%pé@ab?o@%ﬁ%k1ﬁﬁ§h@§?s
needed. Therefore, in addition to 20 the advantage that the operation can

easi |l ysbe carpimg Wedting heperdtigerean akscdue iePniEmpes atire 3 sPET¢e
as it is wthout being cooled, and this enables the further cted

prescribed time.
[0012] It is preferable to start the refrigerant and oil
collection operation before the temperature of the
refrigerant is not lowered after the piping heating
10 operation is carried out, i.e., within a prescribed time.
In practice, the prescribed time is not longer than 30
minutes.
[0013] After the ©piping heating operation, it 1is
acceptable to carry out the refrigerant and oil collection
15 operation in a cooling operation mode or carry out the
refrigerant and oil collection operation in a heating
operation mode. When the refrigerant and oil collection
operation is carried out in the heating operation mode, no
operation mode change 1is needed. Therefore, in addition to
20 the advantage that the operation can easily be carried out,
the refrigerant raised in temperature is collected as it is
without being cooled, and this enables the further
reduction of the residual volume of the contaminants
including the refrigerating machine 0il and the impurities

25 of degraded objects, dust and the like.



reduction of the residual volune of the contam nants including the
refrigerating machine oil and the inpurities 25 of degraded objects, dust
and the like. -7 [0014] Furthernore, the refrigerant and oil collection
operating nethod of this invention is a_refrigerant and oil collection
operating nethod for collecting refrigeﬁaht and oil in a refrigerant
Circuit, the method including the 5 steps of raising the refrigerant in
tenperature to a tenperature not |ower than a tenperature at which a
refrigerating machine oil in a refrigerant circuit is. dissaolVv i,.n the
refrigerant [GiHd lcar r iU hRENQE §ref ERGerSiE 1ISHETS 1229 Pégt icoonlelgepéeﬁa r|bon in
a state in which the 10 refrigerant is raised in te erature, 45&?ﬁﬂl
Accor di ng tape et iximves et | Ohddh Eondt i Rt Bh, 1 S the T Y ant™ and oi |

collection operation is carried out. in_the s %te i.n which .the refrigerant
is raised icolleripamatoperabingt BapRPat fiPE RO G % He e et at ur e
15 at which the refrigerating machine oil in the refri enani circuif is
di ssol ved ioilher esr impteigerater 65E81T ¢l Badl MRISET niPHUPEPE
refrigerant piping of, for exanple, the existing interconnﬁcting 8iping
can bessecuseeps [ 0¥l 6]rCre raptb ddhiere e fird eRanict &pi zEAWPRTERAFSt hE° 20
refrigerant and oil are collected into an indoor heat exchanger,iﬂ the
step of cartyhpgratiiré henoef rigeeantthan a temperature at “whic a
refrigerating machine oil in a refrigerant circuit is
dissolved in the refrigerant and carrying out a refrigerant
and oil collection operation in a state in which the
10 refrigerant is raised in temperature.
[0015] According to the above-mentioned construction,
the refrigerant and oil collection operation is carried out
in the state in which the refrigerant is raised in
temperature to a temperature not lower than the temperature
15 at which the refrigerating machine oil in the refrigerant
circuit 1is dissolved in the refrigerant. Therefore,
cleanliness in the left refrigerant piping of, for example,
the existing interconnecting piping can be secured.
[0016] One embodiment is characterized in that the
20 refrigerant and oil are collected into an indoor heat
exchanger in the step of carrying out the refrigerant and
0il collection operation.

[0017] One embodiment 1is characterized in that the

refrigerant and oil are collected from a service port




oil collection operation. [0017] One enbodi nent is charac i i

phe ~refrigerant and oil are collected froma service porteglésgv:gegh?gr a
't quid shutoff valve in the step of carrying out the refrigerant and oi
coll ection operation. [0018] One enbodinent is characterized by including
Ehe steps of carrying out a piping heé@rhg operation in a 5 heating
operation node and carrying out a collection operation for collecting the

refrigerant and oil into the heat source side heat exchan

ef I _ _ _ ger after the
pi ping heating operation ends in an aJs cqnditioner (e ;
conpr essor pravicsed o @ @i%%éﬁ’tuté’%lcfﬁlg e & r{%@ g\g{cé rr%rfg;%:ﬁrgwlng

mechani sm and a use side heat exchanger. [.0019] According.to this

enbodi ment oWy tar meifiig IRHATHER D &%eﬁq]{}?é)%ﬁé’reﬁait&%q'n the heating
operation node, the refrigerant and oil_collection_ operation bgn
carried out[00L8) he Sne eeMbediinent the FRAFRGEPAMECHSOVAIES Uidci%%S ©
tenperature to a tenperature not |ower than the tenperature

refrigerat igtpgmchifnecar FYLngt Ml efr i BEPARE  RE3ITUIG Pgeaiags'}%fnv\gghfﬂa : EZ

refrigerant. Therefore cleanliness in the left refri i pi

erefore, cl _ ] er ant i ng. of, for
exanpl®, theatedigt iompratirwomteds i PP giagr CHid bé’%’ngL?r ed?cpjige(fgb%] ne
enbodi ment is characterized in that the collection operation ich is
carri ed outopdtaridmefprpicodlecting the refrigerant gnd oi? 'into the

heat source side heat exchanger after the piping heating
operation ends in an air conditioner, which has a
compressor, a heat source side heat exchanger, a

10 decompression mechanism and a use side heat exchanger.
[o019] According to this embodiment, by carrying out the
piping heafing operation in the heating operation mode, the
refrigerant and oil collection operation can be carried out
in the state in which_ the refrigerant is raised in

15 temperature to a temperature not lower than the temperature
at which the refrigerating machine oil in the refrigerant
circuit is dissolved in the refrigerant. Therefore,
cleanliness in the left refrigerant piping of, for example,
the existing interconnecting piping can be secured.

20 [0020] One embodiment is characterized in that the
collection operation, which is carried out after the piping
heating operation, is carried out in the cooling operation
mode.

[0021] According to this embodiment, the refrigerant and

25 0il can be collected into the outdoor heat exchanger with



heating operation, is carried out in the cooling operation node. [0021]
According to this enbodinment, the refrigerant and 25 oil can be collected
into the outdoor heat exchanger with -9 good workability by a punp-down
operation for collecting the liquid refrigerant into the outdoor heat
exchanger through the cooling operatioPwith the closed liquid shutoff
valve. 5 [0022] A refrigerant and oil collection operating nethod of this
invention includes the steps of switching an operation node to a heating
operation node, operating a conpressor at a maxi numrotating speed,

st oppi ng t ok owprkabalifyr Dr e3seBPegoam QRS AL kN efol |pkedFing 10
prescribed tine, switching the operation node to a cooling operation node
and cl osi ng-hee | Ldgaiuddshuedfigendne aimto cdlheecpiihgdoarr dieagerethangeoi |
into a heat source side heat exchanger by operating the conpressor. [0023]
Accor di ng ttdhachigh erfodi mamtlindhe quigiatgdreatwiidy IHeoperlmdash chigwied
carried out in the heating operation node, and the refrigerant and oi

col | ecti on sdperctfi orelcem. be carried out in the cooling operation node with
good workability. [0024] A refrigerant and oil collection control device
20 of 3 his [joo2ailt i on Aadfmlgeram@aiand andi teadnercthison mperating method

of this invention includes the steps of switching an
operation mode to a heating operation mode, operating a
compressor at a maximum rotating speed, stopping the
compressor for pressure equalization after a lapse of a
10 prescribed time, switching the operation mode to a cooling
operation mode and closing a liquid shutoff wvalve and
collecting a refrigerant and oil into a heat source side
heat exchanger by operating the compressor.
[0023] According to this embodiment, the piping heating
15 operation can be carried out in the heating operation mode,
and the refrigerant and oil collection operation can be

carried out in the cooling operation mode with good

workability.
[0024] A refrigerant and oil collection control device
20 of this invention controls an air conditioner having a

compressor, a four-way changeover valve, an outdoor heat
exchanger, a decompression mechanism, an indoor  heat
exchanger and a liquid shutoff valve sequentially through
the steps of switching the four-way changeover valve to a

25 heating operation mode, operating the compressor at a



conpressor, a four-way changeover valve, an outdoor heat exchanger, a
deconpressi on nechani sm an indoor heat exchanger and a |liquid shutoff

val ve sequentially through the steps of swtching the four-way changeover
valve to a 25 heating operation node, operating the conpressor at a -10
maxi num rotating speed, stopping the cd essor after a |apse of a
prescribed tine, switching the four-way changeover valve to a cooling
operation node, closing the |Iliquid shutoff valve and operating the
conpressor, whereby 5 a collection operation of a refrigﬁrant agg oil_into
the outdodBXidaln exehahgRs (SPeafhri 6§OBRLNI[ Jo¥] CREPSFESHS BT thk
above-nentioned construction, the refrigerant and oil ca bezgollected by
the punp- ddwepseopedfiti an PHeERE 19est e Fillanhi chivt e +Reri §g‘reant QW Ysed 10
in tenperature to a tenperature not |ower than the tenperature at which
the refri gafmrigrpuescialevei £oi A IR0 iTeF roRRFahtor| Pedrt CeOFi 8SoIWEd in
the refrigerant, and cleanliness in the refrigerant piping of, for
exanpl e, tHe quid sthukpihteakomneedi ABSERBLAY CAR SOTCEQFSF, 1P BRF
DESCRI PTI ON OF THE DRAW NGS [0026] Fig. 1 is a refrigerant circuit diagram
during the coollegtbper apesatébnarmfaiz ceAdiigrsast, anst ekpl dbfndhe

refrigerant and oil collection operating nethod according
outdoor heat exchanger is carried out.

[0025] According to the above-mentioned construction,
the refrigerant and oil can be collected by the pump-down
operation in the state in which the refrigerant is raised
10 in temperature to a temperature not lower than the
temperature at which the refrigerating machine 0oil in the
refrigerant circuit is dissolved in the refrigerant, and
cleanliness in the refrigerant piping of, for example, the

existing interconnecting piping can be secured.

15
BRIEF DESCRIPTION OF THE DRAWINGS
[0026] Fig. 1 is a refrigerant circuit diagram during
the cooling operation of an air conditioner, for explaining
a refrigerant and oil collection operating method according
20 to an embodiment of this invention;

[0027] Fig. 2 is a Mollier diagram during the cooling
operation, for explaining the operating state of the above
alr conditioner;

[0028] Fig. 3 is a refrigerant circuit diagram during

25 the heating operation of the air conditioner, for



20 to an enbodinment of this invention; [0027] Fig. 2 is a Mdllier diagram
during the cooling operation, for explaining the operating state of the
above air conditioner; [0028] Fig. 3 is a refrigerant circuit diagram
during 25 the heating operation of the air conditioner, for -11 explaining
the refrigerant and oil collection oper]a%'l‘ ng nethod of the enbodi nent of
this invention; [0029] Fig. 4 is a Mdllier diagramduring the heating
operation, for explaining the operating state of the above 5 air
condi tioner; [0030 Fig. 5is a,gra h sho 'na.ihe residual refrigerating
machi ne oi 18%Pdk % nthRe BXf%t Dt oRhdctFAG SF Pty IFRFEA DN to
the presence or absence of the refrigerant .and qil collection operation
and 10 t h&sathesdiodt dihe @H%&diwtoﬁef?atﬁ% 1VEaNd-19%9031] Fig. 6 is a
timng chart for explaining the refrigerant and oil collection operating
met hod of tIf®2%9nbodifdsht Hf i6his Mabbher oflagitdn cdz2ing; §he7 hed @ ng ow
chart of the refrigerant and oil 15 collection processing operation
carri ed outchewddriothe e r¥plabtinhetoneporabéhvcetaferrd. theadPaisy. 3.
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON [ 0033] Concrete enbodi nents of the
refri dgerantaigngagiditioner;

[0030] Fig. 5 1is a graph showing the residual

refrigerating machine o0il content in the existing

interconnecting piping in relation to the presence or

absence of the refrigerant and oil collection operation and

10 the immediately preceding operating state;

[0031] Fig. 6 1is a timing chart for explaining the

refrigerant and oil collection operating method of the

embodiment of this invention; and

[0032] Fig. 7 is a flow chart of the refrigerant and oil

15 collection processing operation carried out under the

control of the control device of Fig. 1 and Fig. 3.

BEST MODE FOR CARRYING OUT THE INVENTION

[0033] Concrete embodiments of the refrigerant and oil
20 collection operating method and refrigerant and oil

collection control device of this invention will be

described in detail next with reference to the drawings.

[0034] First of all, the present inventor paid attention

to the refrigerant and oil collection operation (pump-down

25 operation) and examined how the residual refrigerating



20 col l ection operating nmethod and refrigerant and oil collection control
device of this invention will be described in detail next with reference
to the drawings. [0034] First of all, the present inventor paid attention
to the refrigerant and oil collection operation (punp-down 25 operation)
and exam ned how the residual refriger 41g -12 machine oil content changed
by this refrigerant and oil collection operation. This residual
refrigerating machine oil becones a contam nant for a new air conditioner

together with oils other than the refrigerating machi ne 5 oil, rrai soﬁ.’g{e,
air, wear mechinsovee}scomientanghaRieh. LY Fy &SRS hd Aol

refrigerant and oil collection operation, as shown in Fig“ 1, in.an air
condi ti onercald eatiosh eperdtiafer anthis reapidnal cgrérigerading e ng
the di scharge side and the suction side of a conpressor, 1 10 to the prinary
ports of a didur bemprEsangeoenAIEE af@®r séri AW Edine COMY BrPT6Ut door
heat exchanger 3, an electric expansion valve 4 and an indoor heat,
exchanger Todeihdre wetbndzids pothsrofthaie ftde - Al tHaryether REfRE®,
this operation is to carry out a cooling operation in a 15 state in which a
| i qui &b shutaiflf, vabietbres clissedwaad meskileckewdedri ddretrigpst aff iHMo the
out door heat exchanger 3. In Fig. 1, reference nunerals 7 and 8 denote
i nt er connectiimyg yiepgsl £ iorireprivier tiawnadn wafinioaRran tangh o1l collection
operation, as shown in Fig. 1, in an air conditioner in
which a refrigerant circuit is constructed by connecting
the discharge side and the suction side of a compressor 1
10 to the primary ports of a four-way changeover valve 2 and
serially connecting an outdoor heat exchanger 3, an
electric expansion valve 4 and an indoor heat exchanger 5
to the secondary ports of the four-way changeover valve 2,
this operation is to carry out a cooling operation in a
15 state in which a 1liquid shutoff valve 6 is closed and
collects liquid refrigerant into the outdoor heat exchanger
3. In Fig. 1, reference numerals 7 and 8 denote
interconnecting pipes for connecting an outdoor unit 10
with an indoor unit 11, and the pipes are usually laid in
20 the walls or ceiling surfaces in apartment houses,
buildings and the like. Then, it was examined that, after
the refrigerant and oil collection operation as described
above was carried out, the extent to which the

refrigerating machine oil remained as a residual

25 contaminant in the interconnecting pipes 7 and 8.



Wi th an indoor unit 11, and the pipes are usually laid in 20 the walls or
ceiling surfaces in apartnent houses, buildings and the like. Then, it was
exam ned that, after the refrigerant and oil collection operation as
descri bed above was carried out, the extent to which the refrigerating
machi ne oil remained as a residual 25 k¥ntaninant in the i nterconnecting
pipes 7 and 8. -13 [00351 The results are shown in Fig. 5. In the f igure,
the residual refrigerating machine oil content in the interconnecting
pipes 7 and 8 is shown by conparison between the case where t
refrigerantlOR3®loi | JHY @SS Fifer PR 18 té?ri d 0‘3?1 ratgl the cade

where the operation is not carried out. In addition, the resi I
refrigerat ithg nackiideadi | resrigRFaEINghoRACBY 8 orph iéﬁyt%%fmgéﬁ (S case

where the i mediately preceding operatign node is the cooling operation
mode and t Heteasonitatte itche PiPegodd | 80EheBhekt i n%‘?i’ﬁér iﬁ or?%?a%.l en,

the followwing facts were discovered fromthe figure. First, if tqg

ref ri ger antoetiwkai | thel besei vhesperdid ore f51gaF# ed2Bdt 014t A 14~ 1¥5i dual
refrigerating machine oil is largely decreased regardl ess of the operation
node. Seconsferatifora is conpaefiserti anfaderdetarRnWhRESC APEHE-TBbl i ng
operation node and the case of the heating operation node, then Ige
residual refsigewdti nganataiine ®Ht. cont ekt j @ddition,  the = residual

refrigerating machine oil content is shown by comparison
between the case where the immediately preceding operation
mode is the cooling operation mode and the case where the
10 mode is the heating operation mode. Then, the following
facts were discovered from the figure. First, if the
refrigerant and oil collection operation is carried out,
then the residual refrigerating machine oil is largely
decreased regardless of the operation mode. Secondly, 1f a
15 comparison is made between the case of the cooling
operation mode and the case of the heating operation mode,
then the residual refrigerating machine oil content is
largely decreased in the heating operation mode in either
of the case where the refrigerant and oil collection
20 operation is carried out and the case where the operation
is not carried out. These facts make it clear that the
residual refrigerating machine oil content and impurities
decrease most when the immediately preceding operation mode
is the heating operation mode and the refrigerant and oil

25 collection operation is carried out.



| argely decreased in the heating operation node in either of the case
where the refrigerant and oil collection 20 operation is carried out and
the case where the operation is not carried out. These facts nake it clear
that the residual refrigerating nachinﬁ oil content and inpurities
decrease nost when the i medi ately prec ﬁTng operation node is the heating
operation node and the refrigerant and oil 25 collection operation is
carried out. -14 [0036] Next, it was exam ned why the residual

refrigerating machi ne oil content decreased. when t gcedi ng

e | di at :

oper ati on 8las t AEXTeati A oP@fat i BRATOYES Ff@%¥ c#ggﬁl, é%?%#ﬁ?
cooling operation 5 node, the outdoor. heat gxchanger functi a
condenser, %ﬁﬁ¥%9ﬁ¥qqiﬂ§brIﬁﬁgFHE%ch%hberC%nfﬁﬂ ti ﬁgrégsgﬁ g@%%bri?%?. At
this tine, in the interconnectjng pipes 7, and 8, as is apparent_ fr.amthe
Mol |ier di ageeadicitediyy. Izr,e%edlrfb‘gm%ﬁ%’é?‘é’c%e Bade| i Yara- %%%tu?‘eeet%- hase
flow flows 10 through the interconnecting pipe 7 Iocateg.on th%gﬁ¥f§n si de
of the i ndowreraiorexendfger BirEhdC4 | Weﬁﬁmﬁﬁﬁwgoo 3880 Tt viger ant

flows through the interconnecting pipe 8 |ocated gn %he gutlet side:aCh
the other heode, i nth¢e OHEHPPHY tat | BHEHRREET as® shOWASTFAPRe A8t ri%er ant
circuit 15 diagran1of05%g. 3 and the Nblli%r diagr%nlo%dﬁé%igkse%s an
hi gh- t enperecondensgise refei §pAapt healhs SERPERGRLL Re
evaporator. At this time, in the interconnecting pipes 7
and 8, as is apparent from the Mollier diagram of Fig. 2, a
low-temperature gas-liquid-mixture two-phase flow flows
10 through the interconnecting pipe 7 located on the inlet
side of the indoor heat exchanger 5, and a low—-temperature
gaseous refrigerant flows through the interconnecting pipe
8 located on the outlet side. On the other hand, in the
heating operation mode, as shown in the refrigerant circuit
15 diagram of Fig. 3 and the Mollier diagram of Fig. 4, a
high-temperature gaseous refrigerant flows through the
interconnecting pipe 8 located on the inlet side of the
indoor heat exchanger 5 that functions as a condenser, and
a high-temperature liquid refrigerant flows through the
20 interconnecting pipe 7 located on the outlet side.
[0037] The refrigerating machine oil has a property that
it easily dissolves in the refrigerant at a higher
temperature than a lower temperature and more easily

dissolves in the liquid refrigerant than in the gaseous

25 refrigerant. Therefore, when the heating operation has



i nterconnecting pipe 8 |located on the inlet side of the indoor heat
exchanger 5 that functions as a condenser, and a high-tenperature liquid
refrigerant flows through the 20 interconnecting pipe 7 |located on the
outlet side. [0037] The refrigerating nmachine oil has a property that it
easily dissolves in the refrigerant at—®ohi gher tenperature than a | ower
tenperature and nore easily dissolves in the liquid refrigerant than in
t he gaseous 25 refrigerant. Therefore, when the heating operation has -is

been carried out inmediately before the refrigerant d oil _.callect.i
oper ati on, beegr earer esmowtt gmaddmticder KOG & R TGO TRAS Bogh O

dissolved in the refrigerant than when the cooling operatio
. . . _ ! n has .heen
carried outcollieertdfosr eopPSTEkileny ef? | &Sy ﬁﬁ@Hpge‘gflWQ§§ﬁﬂq§ﬁ§¥§9thh
the refrigerant and oil collection operation, and this _ con %Pentl
reduces t henacsindualilr éfad doem idigsrctifchdroithe dafitemesan &S‘ N when
i nterconnecting pipes 7 and 8. The follow ng enbodiments are based on the
know edge ashe 16odésngi bakmbivian heESr teEnhEGrFERL) ¢0B381 B ETPiS on
wi Il be first nade on the assunption that the air conditioner shown in
Fig. I5and tHip Zdfrideratedist imariome Widn def ryiag Sthed hé' et r i RF ant
and oil 15 collection operation of the existing air conditioner, the
refrigerant and o0il collection operation, and this
consequently reduces the residual refrigerating machine oil
content in the interconnecting pipes 7 and 8. The
following embodiments are based on the knowledge as
10 described above.
(First Embodiment)
[0038] Description will be first made on the assumption
that the air conditioner shown in Fig. 1 and Fig. 3 is the
existing one. When carrying out the refrigerant and oil
15 collection operation of the existing air conditioner, the
four-way changeover valve 2 is first switched to the
heating operation mode, and the heating operation (piping
heating operation) is carried out. As shown in Fig. 6,
this heating operation is carried out for about 10 minutes
20 to 20 minutes. When the heating operation is started, the
temperatures of the indoor heat exchanger (use side heat
exchanger) 5, which functions as a condenser, and the

interconnecting pipes 7 and 8 around it gradually rise.

Then, a state in which the temperature of the indoor heat

25 exchanger 5 becomes equél to or higher than 30°C is secured




four-way changeover valve 2 is first sw tched [ [

_ _ st to the heating operation
ggde,h and the heating operation (piping heating operation) ?s garried out .
S shown in Fig. 6, this heating operation is carried out for about 10
mnutes 20 to 20 minutes. Wen the heaﬁ)éng operation is started, the

tenperatures of the indoor heat exchangéer (use side heat exchanger) 5

whi ch functions as a condenser, and the interconnecting pipes 7 and 8

around it gradually rise. Then, a state in which
. : , the t
i ndoor heat 25 exchanger 5 becorr%s equal enperature of the

-16 for tdiptor tRBr eOH MRS, MR “Fiie h%%?t et lﬂie%r&glhgt 820 dhs ecured

. i Ng” oper at
descri bed above, the state in which.the tqﬁp ; jon is ended. As

. er of; 1 he,u or at
exchanger &dgtones AqualeSF L6 hidfiear® t han eSOagC?Jalhge t hleI{ ssﬂak%i;&ign J\C/\}/E?ch t he

refrigerant s tenperature is raised to a tenpe r

t enper at ureeRRe LR ERE tHe FRE riREA ik?'n‘at;j"“tf‘ra‘%}l%ﬁgi'[ll}—"ell;%]%j in%gé%lﬁﬁ%fé%%%?gﬁn@nant s
inthe refrigerant circuit are dissolved in_ the.refrigeran TQSP the
refri ger andr ahiigher tdeln ext’CordSopetait $HATEs 18t éf’rhtlé%l iHSa rs%%a% as early as

10 possible before the refrigerant tenperature . is nat | Lt hi
_ 0
for exanpleemperatwoe ed Saf¥aFsethetend of SFRPSATHES: iy o%@?’g i otrgnT\rll\%E h: 2

the cooling operation is <carried out in_a,state.in mhhﬁp t he f. ur-ﬁ@y
e

changeover tempévatares awi teHEd t bheher ebbFRE2 bhaY attsh Wsde Cand £

other contaminants in the refrigerant circuit are dissolved
in the refrigerant. Then, the refrigerant and oil
collection operation is started in a stage as early as

10 | possible before the refrigerant temperature is not lowered,
or within, for example, 30 minutes after the end of this
heating operation. That is, the cooling operation is
carried out in a state in which the four-way changeover
valve 2 is switched to the cooling operation mode and the

15 liquid shutoff valve 6 is closed, and the refrigerant is
collected into the outdoor heat exchanger (heat source side
heat exchanger) 3. This refrigerant and oil collection
operation, which is similar to the well-known pump-down
operation, is carried out for about 1 to 20 minutes.

20 [0039] Fig. 7 is a flow chart of the refrigerant and oil
collection processing operation to be carried out under the
control of the control device 12 shown in Fig. 1 and Fig.
3. In step S1, the four-way changeover valve 2 1is switched
to the heating operation mode. In the above case, it 1is

25 desirable to turn off an indoor fan (not shown) and turn on



is liquid shutoff valve 6 is closed, and the refrigerant is collected into
t he outdoor heat exchanger (heat source side heat exchanger) 3. This
refrigerant and oil collection operation, which is sinmlar to the

wel | - known punp-down operation, is carried out for about 1 to 20 m nutes.
20 [00391 Fig. 7 is a flow chart of thelVefrigerant and oil collection
processi ng operation to be carried out under the control of the control
device 12 shown in Fig. | and Fig. 3. In step SI, the four-way changeover
valve 2 is switched to the heating operation node. In the above case, it

i s 25 desi raableitdoeur hanf inak SHOS -f ad Y ndiek hodn) taﬁdcpmme&ﬁo.rﬁ an
outdoor f an (not shown) . In step S2, the conpressor 1 is Qpenﬁ%eqi I n
the above casepdmatmdier Iho thet aboyeofcaste ifepdidgredosidftie ofd tHe Ti%ui d
by meking the refrigerating mnmachine oil easily dissolve in the ,

refri ger antsepsensidil esBatheadfi $heaxliiiwied by Bpkingi frget HeeToRRISHI 1 at
a maximumrotating speed. In step S3, it is deternmned whether ten or
nore m nut esadigires ebapsedisinya dtaselve iwhithe t Kefrégpspatur SOISHNE

i ndoor heat exchanger 5 becones equal to or higher than 300C. As a result,
if ters 10 Qied®r € 91 nukemibade kyapseeratheq ttihe pcegpassiosw lprdkedts to
step S4. In step S4, the conpressor 1 is tenporarily stopped for pressure
equal i zat i amax s totatiofy t Bpeednpr edsor steshdd d pief dFabdgtEninedhi n,

e whether ten or more minutes have elapsed in a state in
which the temperature of the indoor heat exchanger 5
becomes equal to or higher than 30°C. As a result, 1if ten

10 or more minutes have elapsed, then the program flow
proceeds to step S4. In step S4, the compressor 1 is
temporarily stopped for pressure equalization. This stop
of the compressor 1 should preferably be within, for
example, 30 minutes so that the refrigerant temperature

15 should not be lowered. In step S5, the four-way changeover
valve 2 1is switched to the «cooling operation mode.
Moreover, the liquid shutoff valve 6 is closed. In step
S6, the compressor 1 is operated to collect the refrigerant
and oil into the outdoor heat exchanger (heat source side

20 heat exchanger) 3, and thereafter, the refrigerant and oil
collection operation is ended.

[0040] The end of the collection of the refrigerant and
0il in the above case is determined on the basis of time

(two minutes to three minutes) and signals that represent

25 the temperature and pressure (vacuum pressure) from sensors



exanple, 30 mnutes so that the refrigerant tenperature 1.5 should not be

| onered. In step SS, the four-way changeover valve 2 is switched to the
cool i ng operation node. Moreover, the liquid shutoff valve 6 is closed. In
step S6, the conpressor 1 is operated %@ collect the refrigerant and oi
into the outdoor heat exchanger (heat Source side 20 heat exchanger) 3, and
thereafter, the refrigerant and oil collection operation is ended. [00401
The end of the collection of the refrigerant and oil in the above case is

determ ned on the basis of time (two mnutes to thre ] ) gﬁﬂ%dy gnal s
that repredént Spsht &S t Snp&PRPEFE AT pTEsUT e @ \Siacéuﬁ?%ér%éﬁsﬁée) rom
sensors -18 13 such as a tenperature sensor and a pressure sensor provided
in a servi dgpurded (04 LSRR o the af orenentioned refrigerant and

oil collection operating nethod, the refgigerant, and,oil cty
operationiE@Qkﬁkiedﬂﬁﬁoﬁqiﬁ%etgtéﬁgi?ﬁ%#%%ﬁﬁ%*ﬁpﬁ%fFFEE?%%?g%gnﬁg%gture
is raised to a tenperature not |ower than. the tenperature i,ch. the
refrigeratigigl ﬁﬁgEﬁﬁEi@PIQ£ﬁf%Qk?%d%?5 ﬁan%gq:?%fll?%ﬁ?ﬁ%e%ﬁ%ﬁéﬁ%cuit
are dissolved in the refrigerant. Therefore, cleanlkgess 1% inth {éﬂt
refri ger antcal kst ororoper ahieR ciiFacaried iHlerBbnhBtt HGTS pds " ahd 8

can be secured. Accordingly, there is no need for cleq?i%%atq§ i nsi de of
t he existinghe refrigerant temperature 1s raised to a temperature noc

lower than the temperature at which the refrigerating
machine oil and the contaminants in the refrigerant circuit
are dissolved in the refrigerant. Therefore, cleanliness
10 in the left refrigerant piping, or 1in particular, the
interconnecting pipes 7 and 8 can be secured. Accordingly,
there is no need for cleaning the inside of the existing
interconnecting pipes 7 and 8 even when a new air
conditioner is installed after carrying out the refrigerant
15 and oil collection operation of the existing air
conditioner as described above, dissimilarly to the
conventional case. The existing interconnecting pipes 7
and 8 can be utilized as they are as interconnecting pipes
for the new air conditioner, and therefore, the
20 installation cost of the new air conditioner can be
remarkably reduced.
[0042] In the above description, the refrigerant and oil
collection operation is carried out after the state in
which the temperature (condenser temperature) of the indoor

25 heat exchanger 5 becomes equal to or higher than 30°C 1is



i nterconnecting pipes 7 and 8 even when a new air conditioner is installed
after carrying out the refrigerant 15 and oil collection operation of the
existing air conditioner as described above, dissimlarly to the
conventional case. The existing interconnecting pipes 7 and 8 can be
utilized as they are as interconnectinglptrpes for the new air conditioner,
and therefore, the 20 installation cost of the new air conditioner can be
remar kably reduced. [00421 In the above description, the refrigerant and
oil collection operation is carried out after the state in which the

t enper at ur sdaoretenter tenperamans) rointtes i nddovePsr hewt thx sieginger B
becones equal to or higher than 30'Cis -19 secured for ten or nore

m nut es. Hoselver tembéhategay d itto 14 hideaéhperrstafiayakilte i 80 i dedlelop the
preferable to detect the tenperature of the refrigerant piping extended
fromthe itdgerdteate exchatiyer refird gelrendgut dopinde&xtetdeahgérod afie 5
provide a state in which the | owest tenperature becones equal to or higher
than 30' C. Riduwdr deddty,eitdhdarsgeractept alile dwtdimtediedthex@mreget Ut ealwd any
portion of the refrigerant piping extended fromthe conpressor 1 to the

i ndoors heatpmxsehdngar State r egarwhiclst ahe iJowdstthtehpet@tdirsecheegemnes
tenperature (presuned tenperature according to a detected tenperature or a
detected pregsilr e g6 aocdi sphahe® than 30°C. Practically, it 1is

acceptable to detect the temperature of any portion of the
refrigerant piping extended from the compressor 1 to the
indoor heat exchanger 5 or regard a state in which the

10 discharge temperature (presumed temperature according to a
detected temperature or a detected pressure of a discharge
pipe) of the compressor 1 becomes equal to or higher than
40°C as an elevated temperature state of the refrigerant.
Furthermore, at the time of service and installation work,

15 it is acceptable to regard a state in which an equivalent
saturation temperature by pressure measurement utilizing
the service port provided for the liquid shutoff valve 6 or
the gas shutoff valve 9 1s not lower than 30°C as an
elevated temperature state of the refrigerant.

20 [0043] In the existing air conditioner to be subjected
to the refrigerant and oil collection operation by the
aforementioned method, there are normally employed
refrigerants of R22 in the case of a room air conditioner
and a packaged air conditioner, R502 in the case of a

25 cryogenic air conditioner, and R12 and R22 in the case of a




pi pe) of the conpressor 1 becones equal to or higher than

el evated tenperature state of the rgfrigerant. gurthernnre4og$ ?ﬁea?ine of
service and installation work, 15 it is acceptable to regara a state in
whi ch an equivalent saturation tenperaégre by pressure neasurenent
qt|I|Z|ng the service port provided fof-the liquid shutoff valve 6 or the
gas shutoff valve 9 is not |ower than 300C as an elevated tenperature
state of the refrigerant. 20 [00431 In the existing air conditioner to be

subjected to the refrigerant and oil . col]lection er a4 h
af or enent i PP aTRIFIE ¢ %%r@%%rﬁﬁirl O Itg;%lgg'r eMP?%glr?’)aérﬁ’secol%‘erlgzz in

t he case of a roomair conditioner an k d. ai 1L i

t he case ofi=s @%P%@¥@%eﬁﬂ€eéﬁi 86ﬂdiFﬂﬂ%@?faéhggEﬁ%ﬁg%gggggh%hqﬂﬁ%’égggzo;n
a -20 large-scale chiller type air conditioner..Noreover, tag r. i S.

enpl oyed mibderededi pii SO SB@F9 , CaLRY| l?esnz’é?ltrbg?:,fa5+ng bfneng‘égseoi(?ll’r

these oils) as refrigerating machine oil. ., On the, ot her hand, .. i
condi t i onerort othe nefhgr 5 hiamshal LBd, thhePd far SORIHT HYRYE r &7 i Sspa%%‘zl@ r

R4A10A, R407C, and R32 or a m xed refrigerant, that contai I

7 : : 6
percens or Itps‘faablje@\e!@mr%fa%zemﬁﬂ‘ﬂ‘l%‘gc’é%%rb?e%aqto%rﬁgiP?El@%’ndlig?ﬁ%’e? and
a packaged air conditioner, R404A in the case of a crﬁggenic air

condi t i oneramhdRR234w, RADIReAndefyigsrrat a at ast 60
chiller type air b rtafe caRe a |aH§%-sca?e

percent or more by weight of R32 in the case of a room air
conditioner and a packaged air conditioner, R404A in the
case of a cryogenic air conditioner and Rl134a, R404A and
10 R407C in the case of a large-scale chiller type air
conditioner. Moreover, there is mainly employed synthetic
0oil (ether oil, ester oil, alkylbenzene oil, blended oil of
two kinds of three kinds of these oils, mineral oil, or
blended oil of mineral oil and two kinds or three kinds of
15 the above oils) as refrigerating machine oil. When the
HFC-based refrigerant is employed as described above, the
residual contaminants in this existing interconnecting
piping are required to be removed as much as possible.
Accordingly, i1f the aforementioned refrigerant and oil
20 collection operating method is carried out, then it 1is
enabled to restrain the occurrence of the problem that
clogging with sludge (dust and degraded objects) and the
1ike after the evaporation of the refrigerant occurs in the
decompression mechanism constructed of the electric

25 expansion valve 4 or a capillary tube and abnormality



conditioner. Mreover, there is mainly enployed synthetic oil (ether oil,

ester oi I, alkyl benzene oil, blended oil of two kinds of three kinds of
these oils, mneral oil, or blended oil of mneral oil and two kinds or
three kinds of 15 the above oils) as refrigerating machine oil. Wen the

HFC-based refrigerant is enployed as de8tfibed above, the residual
contamnants in this existing interconnecting piping are required to be
renmoved as nuch as possible. Accordingly, if the aforenentioned
refrigerant and oil 20 collection operating nethod is carried out, then it
is enabl edbbd@uresinaithet hes foriczrramnicen ofyche gugbltem Ehas- cIIé)ggf’Wge% th
sl udge (dust and degraded objects) and the |like after the evaporation of
the refrigefcds pcotrss i endbieed dex angs Essinrthre dreel STRReGN s URPRRITRAL t he
electric 25 expansion valve 4 or a capillary tube and abnormality -21
occurs in téeopefiié gesathenteypkeatueet aiski of Itheotdiegrchamgsrelisgas t Trem
enabled to restrain the occurrence of abnornmal stop due to the tenperature

rise of thec.ghsebasge gas bham tonpressorrdnead dhe deddirenceoof taglure
of the 5 conpressor 1 due to the nalfunction of the expansion val ve 4.

ot el itk Toe e o et cpera
4.
(Second Embodiment)
[0044] The refrigerant and oil collection operating
method of the second embodiment will be described next.
10 This is to carry out the refrigerant and oil collection
operation for collecting the refrigerant still in the
heating operation mode instead of collecting the
refrigerant in the cooling operation mode after the end of
the heating operation (piping heating operation) in the
15 aforementioned first embodiment. In this case, the liquid
shutoff valve 6 is provided with a service port, and the
liquid refrigerant condensed by the indoor heat exchanger 5
is collected from this service port into a collecting
vessel or the like. Moreover, it is acceptable to collect
20 the refrigerant not from the service port but into the
indoor heat exchanger 5 that is functioning as a condenser.
With regard to the conditions of temperature, time and so
on concerning the heating operation, the time to the start
of the refrigerant and oil collection operation and so on

25 are similar to those of the aforementioned first



10 This is to carry out the refrigerant and oil collection operation for
collecting the refrigerant still in the heating operation node instead of
collecting the refrigerant in the cooling operation node after the end of
t he heating operation (piping heating operation) in the 15 af orenenti oned
first enbodinent. In this case, the liged shutoff valve 6 is provided
With a service port, and the 1liquid refrigerant condensed by the indoor
heat exchanger 5 is collected fromthis service port into a collecting
vessel or the like. Mreover, it is acceptable to collect 2

: t he
refrigeramemhndﬂmanhmruﬁ@ﬁﬁm¢%@gp69tt@&ﬁiQWQPQ#%ﬁnﬁmdera%QéFlQQcﬁﬁhger S
that is functioning as a condenser. Wth regard to the condi%ggns of
t enper at ur echd | openaticn aon cORERIES ngPEAENRBaS Y [GFerat ton, & t9%e to
the start of the refrigerant and oil collection operation and so 3€ 25 are
simlar to fhosefofendet ddne@nEnrsonetbodisent22 Rl #ento RS ditg to
this enbodinment, in addition to the operation and effects obtained
sinilarly tepéhosemf modee ahangeent i et efiorst, edpodprAEAtiorhete i %o0
need for operation node change. Therefore, in addition to the 5 advantage
that the enho@in®ije cghaeasile bmbbdphentntosd, eahblyebe gHMRRMERTRRd in
tenmperature is collected as it is wthout being cooled. This also brings
t he advant agge t hafrigdweantesratised v upenpdra ter € ohs ag® hbegsed ne$ ullf ngS t he

without being cooled. This also brings the advantage that
the residual volume of the contaminants including the
refrigerating machine oil can be reduced.

10 [0045] The concrete embodiments of this invention have
been described above. However, this invention is not
limited to the aforementioned embodiments, and it is
possible to put a variety of modifications into practice
within the scope of this invention. For example, according

15 to the above description, the invention is suitable for the
case where the existing air conditioner employs the HCFC-
based refrigerant and the mineral oil and the air
conditioner to be newly installed employs the HFC-based
refrigerant and the synthetic oil. However, the invention

20 is also suitable for the case where the existing air
conditioner employs the HFC-based refrigerant and the
synthetic oil and the air conditioner to be newly installed
employs the HFC-based refrigerant and the synthetic oil.

The invention can also be applied to the case where both

25 the existing air conditioner and the air conditioner to be



refrigerating machine oil can be reduced. 10 [0045] The concrete

enbodi nents of this invention have been described above. However, this
invention is not limted to the aforenenti oned enbodi ments, and it is
possible to put a variety of nodifications into practice wthin the scope
of this invention. For exanple, accordifd 15 to the above description, the
invention is suitable for the case where the existing air conditioner

enpl oys the HCFC- based refrigerant and the mineral oil and the air

conditioner to be newy installed enploys_ the HFC-based refriqger nd
t he synt hetreswlai |i.n$-mgla@¢, emﬁéown@ﬁi%ﬁcz%?%e‘gl §8§§h9?5%?é %glrdat r%a@case
where the existing air conditioner enploys the HFC hased retQh%S&gqg and
the synthetinemsl @bl t Wet ai$ RBREEFEBHET CPo CHERIEWNS FEPQI e 2npl oys

the HFC-based refrigerant and the synthetic oil. The inv% ti oq,éca%l.rﬁiso be
appl i ed to tdmpersminter etboeh 255 héS®xi QRi nGORFPTBOREI t i'Offer ARU the air

conditioner to be -23 newy installed enploy the HCFGC based reﬁrigggggt and
the mmnerapaidtidn [siptes dredt g CRIERFGEEhe HohdFTDNL of e

tenperature, time and so on concerning the heating operation &ghggn
heati ng opes@ittha) refflve geiramtt archeo 5t agel EeeF 1R OPEFRF §RPaA 0
col l ection operation and so on according to the t%ggs of the re rigﬁrant
and the reficigedatgngtonachiee diypenpl @fedths t FEISHISERPRG aid™
refrigerating machine oil employed in the existing air
conditioner and the ambient temperature of outside air
temperature and the like. The reason why the refrigerating
10 machine oil is enumerated as a representative example of
the contaminants is that the refrigerating machine oil
employed in the existing air conditioner (apparatus for
carrying out the oil collection operation) is regarded as
an impurity when viewed from the air conditioner to Dbe
15 newly installed in the case where the new air conditioner

is installed by removing the existing air conditioner with

the interconnecting piping left behind.



conditioner and the anbient tenperature of outside air tenperature and the
| i ke. The reason why the refrigerating 10 nachine oil is enunerated as a
representative exanple of the contamnants is that the refrigerating
machine oil enployed in the existing air conditioner (apparatus for
carrying out the oil collection operati-8dy is regarded as an inpurity when
viewed fromthe air conditioner to be 15 newy installed in the case where
the new air conditioner is installed by renoving the existing air
conditioner with the interconnecting piping |left behind. -24 CLAIMS: 1. A
refrigerant and oil collection operat¢ylMet hod for collecting a
refrigerant in a refrigerant circuit, a refrigerant and oil collection
operation ik.carried butefni erarst aard i ol Wnéehlediel oefopejeraing iBetkeded in
tenperature to a tenperature not |ower than a tenperature at which

cont anmi nant Soof callettiger a | ngf mhghraetoiln endrebrbgerantt lgd y@fit,ged ant
circuit are dissolved in the refrigerant. 10 2. The refrigerant and oi

col | ecti on pperagéngnt mehdiodiascollakntdoinn opleaianidn ifserasinyiedh @ut ain

condi tioner having a conpressor (1), a heat source side heat exchanger

(3), asdecogpgesseonneahiait sthd 4yefintlgarase isi deilseat exchamperatB¥e a

pi pi ng heating operation is 15 carried out in a heating operation node, and
thereafter ¢fea temperature not lower than a temperature at which

contaminants of a refrigerating machine oil and so on in

the refrigerant circuit are dissolved in the refrigerant.

10 2. The refrigerant and oil collection operating
method as claimed in claim 1, wherein, in an air
conditioner having a compressor (1), a heat source side
heat exchanger (3), a decompression mechanism (4) and a use
side heat exchanger (5), a piping heating operation is

15 carried out in a heating operation mode, and thereafter the
refrigerant and oil collection operation for collecting the
refrigerant into the heat source side heat exchanger (3) is

carried out.

20 3. The refrigerant and oil collection operating
method as claimed in claim 2, wherein the piping heating
operation 1is continued for a prescribed time after a
temperature of a piping extended from the compressor (1) to

the heat source side heat exchanger (3) becomes equal to or

25 higher than 30°C.



refrigerant and oil collection operation for collecting the refrigerant
into the heat source side heat exchanger (3) is <carried out. 20 3. The
refrigerant and oil collection operating nethod as clained in claim 2,
wherein the piping heating operation is continued for a prescribed tine
after a tenperature of a piping extend@d-fromthe conpressor (1) to the
heat source side heat exchanger (3) becones equal to or 25 higher than
30C. -25 4. The refrigerant and oil collection operating nethod as cl ai nmed
in claim2, wherein the piping heating operation is continued for a
prescribed tinme after a 5 tenperature of the use side heat exchanger (5)
~beconmes equal to or higher than 300C. S. The refrigerant and oi
col | ection operating Tie¢ hode fisigénamed amdcl@in 2goheceiont heppt pt gy
heating 10 operation is continued for a prescribed tinme after a
t enper at ur emethdiisebargedngas fnomlthe conprlessein (the heiqgoimes kgabingo or
hi gher than 40'C. 6. The refrigerant and oil collection operating 15
met hod as cbpépetion any arentnfnuwddi ko3 thr puegkchibeler éinet hefpeescai bed
time is not shorter than about ten mnutes. 7. The refrigerant and oi

col | eci on eggpathigre Meithodhas ws@i nEdid nhehai nexhavpsei n 5Hhebpiphag
heati ng

equal to or higher than 30°C.

5. The refrigerant and oil collection operating
method as claimed in claim 2, wherein the piping heating
10 operation is continued for a prescribed time after a
temperature of discharged gas from the compressor (1)

becomes equal to or higher than 40°C.

6. The refrigerant and oil collection operating
15 method as claimed in any one of claims 3 through 5, wherein

the prescribed time is not shorter than about ten minutes.

7. The refrigerant and oil collection operating
method as claimed in claim 2, wherein the piping heating

20 operation is continued for a preset prescribed time.

8. The refrigerant and oil <collection operating
method as claimed in claim 2, wherein the refrigerant and
0il collection operation 1is started within a prescribed

25 time after the piping heating operation is carried out.



20 operation is continued for a preset prescribed tine. 8 The refrigerant
and oil collection operating nethod as clained in claim2, wherein the
refrigerant and oil collection operation is started within a prescribed
25 tinme after the piping heating operation is carried out. -26 9. The
refrigerant and oil collection operatingé-nmethod as clainmed in claimS8,
wherein the prescribed tine is not |onger than 30 minutes. 5 10. The
refrigerant and oil collection operating nethod as clainmed in claim 2,
wherein the refrigerant and oil collection operation is carried out in a
cooling operation node after the piping heating operation. 10 11. The
refrigerant and oil collection operating nethod as clainmed in claim?2,
wherein thesrefriger dlite anefwidewaitl ectlicon Gler 3kl hr IGRIFBARI n a
heating operation node after the piping heating operation. 15 12. A
refri ger antmattibdi 4s col hemedon nopelraitn ny nehavelinf shecFnasayifpcy time
refrigerant and oil in a refrigerant <circuit, the nethod conprising the
steps of: rpd siong Idmgeefthagerdhtmimitesperature to a 20 tenperature not

| ower than a tenperature at which a

5
10. The refrigerant and oil collection operating
method as claimed in claim 2, wherein the refrigerant and
0il collection operation is carried out in a cooling
operation mode after the piping heating operation.

10
11. The refrigerant and oil collection operating
method as claimed in claim 2, wherein the refrigerant and
0il collection operation 1is carried out in a heating
operation mode after the piping heating operation.

15
12. A refrigerant and oil collection operating method
for collecting a refrigerant and oil 1in a refrigerant
circuit, the method comprising the steps of:

raising the refrigerant in temperature to a

20 temperature not lower than a temperature at which a
refrigerating machine oil in the refrigerant circuit is
dissolved in the refrigerant; and

carrying out a refrigerant and oil collection

operation in a state in which the refrigerant is raised in

25 temperature.




refrigerating machine oil in the refrigerant circuit is dissolved in the
refrigerant; and carrying out a refrigerant and oil collection operation
in a state in which the refrigerant is raised in 25 tenperature. -27 13.
The refrigerant and oil collection operating nethod as clainmed in claim
12, wherein the refrigerant and oil aré’tol l ected into an indoor heat
exchanger (5) in the 5 step of carrying out the refrigerant and oi
collection operation. 14. The refrigerant and oil collection operating

met hod as clainmed in claim12, wherein the refrigerant and 10 oil are
collected froma service port provided for a liquid shutoff valve (6) in
the step of carrying Qut the refrigerant_ and oil |l ection operation. 15.

The refrigérdant and dite cdle B9 Bperdtd nPLlis R ) BRI ¢l ai m
12, conprising the steps of: carrying out a_ piping heating operation in a
heat i ng opé‘if%ﬁ%l% Fodel 2 Hed afr Cedhdi ﬂ?oné’#’,er\ﬁl%incﬁ%sr%{fg“é%ﬁﬁ%tssﬁ (1),
a heat source side heat exchanger (3), a deconpression nechanism (4) and a

use side hedtl exchagbleched (ERtoaal dRAPPENGCSt eXrengderaht Hhdtof |

collection operation for collecting the refrigerant and oil into the

5 step of carrying out the refrigerant and oil collection
operation.

14, The refrigerant and oil collection operating

method as claimed in claim 12, wherein the refrigerant and
10 0il are collected from a service port provided for a liquid
shutoff wvalve (6) in the step of carrying out the

refrigerant and oil collection operation.

15. The refrigerant and oil collection operating
15 method as claimed in claim 12, comprising the steps of:
carrying out a piping heating operation in a
heating operation mode in an air conditioner, which has a
compressor (1), a heat source side heat exchanger (3), a
decompression mechanism (4) and a use side heat exchanger
20 (5); and
carrying out a refrigerant and oil collection
operation for collecting the refrigerant and oil into the
heat source side heat exchanger (3) after the piping
heating operation ends.

25




heat source side heat exchanger (3) after the piping heating operation
ends. 2S -28 5 10 16. The refrigerant and oil collection operating nethod
as clainmed in claim15, wherein the collection operation to be carried out
after the piping heating operation is carried out in a cooling operation
mode. 17. A refrigerant and oil collect?®n operating method conprising the
steps of: switching an operation node to a heating operation node;
operating the conpressor (1) at a nmaxi num rotating speed; stopping the
conpressor (1) for pressure equalization after a | apse of a prescr.ibed
time; switdfing the I atiedfigsd@nto £0boldhg B9 GGhn MR TRE
closing a liquid shutoff valve (6); and collecting a refrigerant and oi
into a heametthade asi delhémedexthartjerin 3Yl Sy YREFELPNgERRe TOMTESBt

(1). 20 18. A refrigerant and oil collection control device for ,
control | i npomaTatforcortdi t benecakaviedg auonpfEssorthe) piping heating

operation is carried out in a cooling operation mode.

5
17. A refrigerant and oil collection operating method
comprising the steps of:
switching an operation mode to a heating
operation mode;
10 operating the compressor (1) at a maximum
rotating speed;
stopping the compressor (1) for pressure
equalization after a lapse of a prescribed time;
switching the operation mode to a cooling
15 operation mode and closing a liquid shutoff valve (6); and
collecting a refrigerant and oil into a heat
source side heat exchanger (3) by operating the compressor
(1).
20 18. A refrigerant and oil collection control device

for controlling an air conditioner having a compressor (1),
a four-way changeover valve (2), an outdoor heat exchanger
(3), a decompression mechanism (4), an 1indoor heat
exchanger (5) and a liquid shutoff valve (6) sequentially

25 through the steps of:



a four-way changeover valve (2), an outdoor heat exchanger (3), a

deconpr essi on nechanism (4), an indoor heat exchanger (5) and a liquid
shutof f valve (6) sequentially 25 through the steps of: 29 S 10 switching
t he four-way changeover valve (2) to a heating operation node; operating
the conpressor (1) at a maxi mum rotati~8§-speed; stopping the conpressor
(1) after a lapse of a prescribed tine; switching the four-way changeover
valve (2) to a cooling operation node; closing the |iquid shutoff valve
(6); and operating the conpressor (1), whereby a collec |on eratlon of
a refrigerant and oi ISWiftdh e theit 888F- H%&tcE§€ﬂﬁﬂ§§F V3V rrﬁediout

heating operation mode;
operating the compressor (1) at a maximum
rotating speed;
5 stopping the compressor (1) after a lapse of a
prescribed time;
switching the four-way changeover valve (2) to a
cooling operation mode;
closing the liquid shutoff valve (6); and
10 operating the compressor (1), whereby a
collection operation of a refrigerant and oil into the

outdoor heat exchanger (3) 1s carried out.



