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.present invention relates to a working fluid 5 for use inmmmummwmwmmmring
machine and to a refrigerating machine. BACKGROUND ART In S, in

.tthe field of refrigerating 10 machi nes, HCFC (hydrochl or of | uonsear bon)
--base refrigerants have becone targets bf regulation for preventing
depletion of the ozone |layer. Consequently, HFC (hydrofl uorocarbon)- base
-refrigerants have begun to be used as alternative refrigerants. Synthetic
oils such as an ether oil and an 15 ester oil are used as refrigerating
machi ne oils for use WOQRKENE hELWHFC- BB eREERECHRABANG BARCHINE nut ual
solubility wth HFC-base refrigerants is one of the inportant
characteristics of the refrigerating machine oils. However, since the
synthetic oils such as an 20 ether oil and an ester oil have strong
pol arity, thegHRAEUARL EHIEBRdency to dissolve residual inmpurities excluding
HFC- base refrigerants. Accordingly, a refrigerating machine wth use of a
wor ki ng fluid conposethef pacbEtbaseentébn gelatesanth aa swothengcfoulidhas a
problemthat a _

5 for use in a refrigerating machine and to a refrigerating

machine.

BACKGROUND ART
In recent years, in the field of refrigerating
10 machines, HCFC (hydrochlorofluorocarbon)-base refrigerants
have become targets of regulation for preventing depletion
of the ozone layer. Consequently, HFC (hydrofluorocarbon)-
base refrigerants have begun to be used as alternative
refrigerants. Synthetic oils such as an ether oil and an
15 ester oil are used as refrigerating machine oils for use
with the HFC-base refrigerants because mutual solubility
with HFC-base refrigerants 1is one of the important
characteristics of the refrigerating machine oils.
However, since the synthetic o0ils such as an
20 ether o0il and an ester oil have strong polarity, they have
a tendency to dissolve residual impurities excluding HFC-
base refrigerants. Accordingly, a refrigerating machine
with wuse of a working fluid composed of a HFC-base
refrigerant and a synthetic o0il has a problem that a

25 depressurizing mechanism composed of a motor-driven
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25 depressurizi ng nmechani sm conposed of a notor-driven i nam uASm-~~ *r.P"")
.* -2'expansion valve or a capillary is susceptible to clogging caused by
sl udge and contamination generated after evaporation of the HFC base
.refrigerant. If the clogging occurs, the refrigerating machine becomes
inoperative. 5 DI SCLOSURE OF THE I NVENTION Accordingly, it is an object of
the present invention to provide a working fluid and a refrigerating
-machi ne for preventing clogging in a depressurizing 10 nmechanismeven with
use of HFC-base refrigerants. In order to acconplish the above object, a
wor ki ng fl uegipansbor aspeet «of &heapiesenty iikveniddpt AOIPriseslodding
HFC-base refrigerant containing R32 at at 15 |least 50 w% and a m xed
refrigeratiogusaghi by oi b1oagposethdf Bonsyfthetienoi lgdtemmthase gifkeand a
PAG (Pol yproal kyl Gycol) oil as a clogging protective, the PAG oi
accounting évapdravidh we%tife thec-BOsai xedrighbiager.at ing meehicneggihg

occurs, the refrigerating machine becomes inoperative.

5
DISCLOSURE OF THE INVENTION

Accordingly, it 1is an object of the present
invention to provide a working fluid and a refrigerating
machine for preventing clogging in a depressurizing

10 mechanism even with use of HFC-base refrigerants.

In order to accomplish the above object, a
working fluid in one aspect of the present invention
comprises:

an HFC-base refrigerant containing R32 at at

15 least 50 wt%; and

a mixed refrigerating machine oil composed of a
synthetic oil as a base oil and a PAG (Polyproalkyl Glycol)
0il as a clogging protective,

the PAG oil accounting for 1 to 15 wt% of the

20 mixed refrigerating machine oil.

In the case of the working fluid composed of an
HFC-base refrigerant containing 50 wt% or more R32 and a
mixed refrigerating machine oil made up of a synthetic oil
such as ether and ester as a base oil and 1 to 15 wt% PGA

25 oil as a clogging preventive, contamination and sludge



In fhe case of the working fluid composed of an HFC-base refrigerant
-containing 50 wt% or nore R32 and a m xed refrigerating machine oil nade

up of a synthetic oil such as ether and ester as a base oi

| an

d1lto 15 w

.% PGA 25 oil as a clogging preventive, contam nation and sludge -3

‘generated by use of a synthetic oil withsstrong polarity is

di

ssol ved by

effect of the PAGoil, so that clogging in the depressurizing nmechanisns
is prevented. Also, good nmutual solubility between the HFC base
refrigerant and the mxed 5 refrigerating nmachine oil provides satisfactory

10 I ubri cat jenerbheteby uepreti agsiakhabiki by 10%1¢MREESSG $o1ak t3Adid i on,

since the working fluid is excellent in electric insulatio
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clogging rate is found. If the ratio of the PAGoil 1increa
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lubrication, thereby improving reliability of compressors.

In addition, since the working fluid is excellent in

electric insulation, electrical failure of the
refrigerating machine is prevented.
10 More particularly, if the ratio of a PAG oil to

15

20

25

the mixed refrigerating machine oil having a synthetic oil
as a base oil is in excess of 1 wt%, improvement of a
clogging rate is found. If the ratio of the PAG oil
increases over 1 wt3, the clogging rate is improved with
increase of PAG oil wt%. If the ratio of the PAG oil is in
excess of 15 wt%, clogging prevention efficiency does not
show substantial change from the clogging prevention
efficiency at the ratio of 15 wet%.

If a ratio of a PAG o0il as a clogging preventive
to a synthetic oil as a base o0il such as an ether oil and
an ester oil is increased, mutual solubility
(compatibility) between a mixed refrigerating machine oil
and an HFC-base refrigerant containing 50 wt% or more R32
is deteriorated. However, unless a ratio of the PAG oil to

the mixed refrigerating machine o0il exceeds 15 wt%, the



efficiency at the ratio of 15 wet% If a ratio of a PAGoil as a cl ogging
.preventive 20 to a synthetic oil as a base oil such as an ether oil and

an ester oil is increased, nutual solubility (conpatibility) between a

.mi xed refrigerating machine oil and an HFC- base refrigerant containing 50
W % or nore R32 is deteriorated. Howevep,_ unless a ratio of the PAGoil to
25 the m xed refrigerating machine oil exceeds 15 wt% the -4 conpatibility
Wi Il not deteriorate so nuch as becomng a substantial problem In terns
of electric insulation of the working fluid, if a PAGoil contained in a

m xed refrigenphtngildtiaghiine bt axeeedsrbs oMl RhER! W bé‘éé&hﬁﬁ%}oﬁ of
the working fluid is decreased, which generates a |arge amount eakage

current, thgﬁggyaﬂggbmgpggglgﬁrklng fluid inproper for use in

refrlgeratlng machi nes. A PAG oil accounting for 15 wt%or less in the
m xed refrigerating 1@ mchine 9! e‘MeldtrrRt Eﬁé‘éfaéléﬁ'b%tfanﬁlhé” W %ln%m of
| eakage current due to the working fluid. In one enbodi nent, the PAG oi

accounts fog1Ri§0 3%5 Wt4ﬁQ§ bhe nﬁéﬁgafﬁé&' g&f aLi ng h%@%rﬁb@ra&&n@
ratio of the PAG oil to the mixéd 15 refrigerating machi ne oil in
excesssof Sy ubfine o0il1 exceeds 15 wt%, electric insulation of the
working fluid 1is decreased, which generates a large amount
of leakage current, thereby making the working fluid
improper for use in refrigerating machines. A PAG oil
accounting for 15 wt% or less in the mixed refrigerating
10 machine o0il will not cause a substantial problem of leakage
current due to the working fluid.
In one embodiment, the PAG oil accounts for 5 to
15 wt% of the mixed refrigerating machine oil.
If a ratio of the PAG o0il to the mixed
15 refrigerating machine o0il is in excess of 5 wt%,
considerable clogging prevention efficiency is obtained.
The working fluid in another aspect of the
present invention comprises:
an HFC-base refrigerant containing R32 at at
20 least 50 wt%; and
a mixed refrigerating machine oil composed of a
synthetic o0il as a base o0il and a chain hydrocarbon-base
oil as a clogging protective,
the chain hydrocarbon-base o0il accounting for 1

25 to 15 wt® of the mixed refrigerating machine oil.



consi derabl e cl oggi ng prevention efficiency is obtained. The working fluid
.in another aspect of the present invention conprises: an HFC- base
refrigerant containing R32 at at 20 least 50 wt% and a m xed
.refrigerating nmachine oil conposed of a synthetic oil as a base oil and a
-chai n hydrocarbon-base o0il as a clogging_protective, the chain

hydr ocar bon-base oil accounting for 1 25 to 15 wt% of the m xed
-refrigerating nmachine oil. -5 In one enbodi nent, the chain hydrocarbon-base
oil accounts for 5 to 15 W% of the m xed refrigerating machine oil. The

above-described working dhei 8mbagiRefBi Bhe Schy oh 08 a8POBabBER-Bhke o1l
substituted for the PAG oil, which inplenents the sane operation and effect

as those inaéBeun€adseopfsusbngstWesPAE ehk. mikedr ebet9geabt NgMRERhNReI N
anot her aspect of the present invention fills any one of the working
fluids 10 4pio a refrigeration circuit. Since the refrigerating nmachine in
anot her aspect of the present invention uses an HFC base refrigerant

containing at |east 5@nhut %UBZe-ddsHOBSeDOl0d®INOYFi€d has a chain
5 hydrocarbon-base o1l substituted for the PAG o0il, which
implements the same operation and effect as those in the

case of using the PAG oil.

The refrigerating machine in another aspect of
the present invention fills any one of the working fluids

10 into a refrigeration circuit.

Since the refrigerating machine in another aspect
of the present invention uses an HFC-base refrigerant
containing at least 50 wt% R32, it does not destroy the
ozone layer and achieves good COP (coefficient of

15 performance). Further, since the working fluid is composed
of an HFC-base refrigerant containing at least 50 wt% R32
and a mixed refrigerating machine o0il containing a
synthetic 0il and 1 to 15 wt%, more preferably 5 to 15 wt%
PAG o0il or a chain hydrocarbon-base o0il, occurrence of
20 clogging in the depressurizing mechanism is prevented, good
compatibility between the HFC-base refrigerant and the
mixed refrigerating machine o0il increases reliability of
the compressor, and high electric insulation prevents

occurrence of leakage current. Therefore, the



ozohe | ayer and achi eves good COP (coefficient of 15 performance). Further,
.since the working fluid is conposed of an HFC base refrigerant containing
at least 50 wt% R32 and a m xed refrigerating nachine oil containing a
.synthetic oil and 1 to 15 % nore preferably 5 to 15 % PAG oil or a

-chai n hydrocarbon-base oil, occurrence of 20 clogging in the depressurizing
mechani smis prevented, good conpatibility between the HFC- base
refrigerant and the mxed refrigerating machine oil increases reliability

of the conpressor, and high electric insulation prevents occurrence of

| eakage curyent;gdhef BAQr flachifeb ox 1Phé epriganal iing,dmchimei ab1 thRenpEesent
i nvention |nplenents high reliability. BRIEF DESCRIPTION OF T DRAW NGS

Fig. 1is apf@hrigefatipncgircuit diagramof an air conditioner in an
enbodi nent of "the present 1nvention; Fig. 2 is a graph show ng

rel ati onshi p between wt % of a PAG oil to a mixed refrigerating machi ne oi
and a clogging rate; Fig. 3 is a graph showing relationship between w %

of a PAG ol kg +£r Ay Sefbt PEK 68" ik "GrAREREGe ©Of | and

5 FPig. 1 is a refrigeration circuit diagram of an
alr conditioner in an embodiment of the present invention;
Fig. 2 1is a graph showing relationship between
wt% of a PAG oil to a mixed refrigerating machine oil and a
clogging rate;
10 Fig. 3 1s a graph showing relationship between
wt?% of a PAG o0il to a mixed refrigerating machine oil and

compatibility of R32 with the mixed refrigerating machine

oil; and
Fig. 4 is a graph showing relationship between
15 wt® of a PAG oil to a mixed refrigerating machine oil and

leakage current.

BEST MODE FOR CARRYING OUT THE INVENTION
The ©present invention will be hereinafter
20 described in detail in conjunction with the embodiment with
reference to accompanying drawings.
Fig. 1 shows a refrigeration circuit 1 of an air
conditioner as one example 0of a refrigerating machine. The
refrigeration circuit 1 is made up of a compressor 2, a

25 four-way changeover valve 3, an outdoor heat exchanger 5, a



compatibility of R32 with the m xed refrigerating machine oil; and Fig. 4
is a graph showing relationship between 15 w%of a PAGoil to a m xed
refrigerating machine oil and |eakage current. BEST MODE FOR CARRYI NG OUT
-THE | NVENTI ON The present invention wll be hereinafter 20 described in
detail in conjunction with the enbodi ment; with reference to acconpanying
drawings. Fig. 1 shows a refrigeration circuit 1 of an air conditioner as
one exanple of a refrigerating nachine. The refrigeration circuit 1 is
made up of a conpressor 2, a 25 four-way changeover valve 3, an outdoor

heat exchan@eko®rdaifehbt Of e@phMERoAXPaNghPheval Ve 6 examlifsinga o
depressurizing nechanism and an i ndoor heat exchanger 7, = each connected

i n sequencedephesk@ihizd8uatiedih GGt taddi anf idded i, a eﬁcﬂf%%gg A | uid
.conmposed of an HFC-base refrigerant containing 50 wt% or nore and a

m xed refriggrat kRgnetRel RG gghueﬁgg.nixed refrigerating machine oil is
made up of an ether oil exenplifying a synthetic oil, and a PAG

(BelyProatio SLyeel L dacpuleseion meniive The 100FAG Qlopcqpunts
5 working fluid . composed of an  HFC-base refrigerant
containing 50 wt® or more R32 and a mixed refrigerating
machine oil. The mixed refrigerating machine o0il is made
up of an ether oil exemplifying a synthetic oil, and a PAG
(polyproalkyl glycol) o0il as a clogging preventive. The

10 PAG oil accounts for 1 to 15 wt% of the mixed refrigerating
machine oil. It is noted that R125, R22, carbon dioxide
gas or the 1like is wused as a remaining refrigerant
component of the HFC-base refrigerant containing at least
50 wt% R32.

15 ' In the case of the working fluid composed of an
HFC-base refrigerant containing 50 wt% or more R32 and a
mixed refrigerating machine oil containing 1 to 15 wt$% PAG
0il in addition to an ether o0il as a base o0il, if
contamination and sludge are generated by a synthetic oil

20 with strong polarity, the PAG oil dissolves the
contamination and sludge, thereby preventing clogging in
places such as the motor-driven expansion valve 6, while
good compatibility between the HFC-base refrigerant
containing 50 wt®% or more R32 and the mixed refrigerating

25 machine o0il secures lubrication of the compressor 2. Also,



15 hachine oil. It is noted that R125, R22, carbon dioxide gas or the |ike
.is used as a renmining refrigerant conponent of the HFC base refrigerant
containing at least 50 wt% R32. In the case of the working fluid conposed
.of an HFC-base refrigerant containing 50 wt % or nore R32 and a m xed
refrigerating machine oil containing 1 tq@ 15 wt% PAG oil in addition to an
ether oil as a base oil, if contam nation and sludge are generated by a
-synthetic oil 20 with strong polarity, the PAG oil dissolves the

contam nation and sludge, thereby preventing clogging in places such as

the not or - deh¥eRo@XBARS AR 1Vl B g };@odgepgcﬁpﬂpa&hehhawoﬁet wegn st he
HFC-base refrigerant “containing 50 w9 nore R32 and the m xed

refrigerati fg,25+gaehipenan %q%r %sell%llqaéy O&f of 4 h§1£0€85a§%90n%r Al so,

-8 the working fluid providés good el ectrlc I'nsu atlon Thi's Tnparts
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conpatibility good cl ogging’ pr nti ng ornanc good e
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HFC- base refrigerant ntalnln refrlgeratlng

machi ng oi lwg'flﬁﬂ.ﬂg afllﬁtcpegrg' latata_”l%l.pca&? to synergism brought by an

HFC-base refrigerant containing 50 wt% or more R32, a mixed
refrigerating machine o0il having an ether oil as a base
oil, and a PAG oil contained at 1 to 15 wt% in the mixed
refrigerating machine oil.

10 The working fluid uses an HFC-base refrigerant
containing at least 50 wt% R32, so that it does not destroy
the ozone layer and good COP (coefficient of performance)
is provided.

Fig. 2 shows a clogging rate with change of wt$%

15 of a PAG 0il to a mixed refrigerating machine oil in the
case of the working fluid composed of an HFC-base
refrigerant containing 70 wt% R32 and 30 wt% R125 and the
mixed refrigerating machine oil made up of an ether oil
(Idemitsu Kosan Co. Ltd.: Product No. FVC68D) and a PAG

20 oil.

As shown in Fig. 2, increase of wt% of the PAG
0il to the mixed refrigerating machine o0il reduces the
clogging rate. Particularly, when wt% of the PAG oil to
the mixed refrigerating machine o0il is in excess of 5 wt§,

25 the clogging rate becomes extremely small and very



oil;

.machine oil.

and a PAG oil contained at 1 to 15 wt%in the m xed ‘refrigerating

10 The working fluid uses an HFC-base refrigerant containing

at least 50 wt% R32, so that it does not destroy the ozone |ayer and good

.COP (coefficient of performance)
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case of the working fluid conposed of an HFC base refrigerant
-containing 70 wt % R32 and 30 wt % R125 and the m xed refrigerating
made up of an ether oil (ldemtsu Kosan Co. Ltd.: Product No.

FVC68D) ands@t@é@ac%@r@'Eork§ﬁﬂﬁﬁﬂﬁdﬂ1d§d§e 2, kNG ease f MKl HJ%%HWME
to the mxed refrigerating machi ne oil reduces the clogging rate

is in excess of 5 w% 25 tﬁe clogglng rate becones extrenely small
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as shown in 5 Fig. ol I'n excess 0O
5 Fig. 2, if the ratio of the PAG o0il is in excess of 15 wt%,
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clogging prevention efficiency does not show substantial
change from the clogging prevention efficiency at the ratio
of 15 wet?¥. In view of the clogging rate, it is found out
that a ratio of the PAG oil to the mixed refrigerating
machine oil is preferably 1 to 15 wt%, and more preferably
5 to 15 wt%. It is noted that the clogging rate refers to
a percentage of a flow rate decreased from the flow rate
without clogging, so that with the flow rate without
clogging of a capillary being 100%, the flow rate of, for
example, 90% signifies that the clogging rate thereof 1is
10%.

This tendency is almost the same in the case
where an ester oil is substituted for the ether oil as a
base o0il of the mixed refrigerating machine o0il, or a R32
single refrigerant is substituted for the HFC-base
refrigerant as a refrigerant. It is found out that almost
identical tendency is obtainable if the HFC-base
refrigerant containing 50 wt% or more R32 is used.

Fig. 3 shows compatibility between an HFC-base

refrigerant and a mixed refrigerating machine o0il with

is provided. Fig. 2 shows a clogging rate
wi th change of wt% 15 of a PAG oil to agm xed refrigerating nmachi ne oi

in
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cl oggi ng prevention efficiency does not show substantial change fromthe
cl oggi ng prevention efficiency at the ratio of 15 wet% In view of the
clogging rate, it is found out that a ratio of the PAGoil to the m xed
refrigerating 10 machine oil is preferably 1 to 1-5 w% and nore
preferably 5 to 15 w% It is noted thatpthe clogging rate refers to a
percentage of a flow rate decreased fromthe flow rate wthout clogging,
so that with the flow rate without «clogging of a capillary being 100% the
flowrate of, for 15 exanple, 90% signifies that the clogging rate thereof

is 100. Thigahg8deyEywirs abiDst bhE SHE itb tHEeCagikadhergrangeskeringi | is
substituted for the ether oil as a base oil of the m xed refrigerating

machi ne oi l na@hiRe R321 2th StRE! @akef Id 9eFRET wbg kWSt Tl Ld-bRfosbe of
HFC-base refrigerant as a refrigerant. It is found out that alnost

i dentical tendeney-bssebhalmabla ddt thenHEGPaseT0r Gkl Geranin£09bajkisng 50
w% or nore R32 is used. Fig. 3 shows conpatibility between an HFC base 25

refrigerant i fdd I5NEs EBRGH il 1 Wt s anpgeef % of
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wor ki ng Tl upgycpnposedrghnithe RKECzR286 .1 ethl 9epaBhucenkdl, Nire 668) WaYyR32
and 30 wt %
the PAG oil.

As shown in Fig. 3, increase of wt% of the PAG
0il to the mixed refrigerating machine o0il worsens
compatibility between the mixed refrigerating machine oil

10 and the HFC-base refrigerant, and when wt% of the PAG oil
is in excess of 15 wt%, the compatibility 1is worsened
beyond a tolerance limit, causing two-layer separation. It
is also found out that unless a ratio of the PAG oil to the
mixed refrigerating machine o0il exceeds 15 wt%, a

15 substantial problem due to the insufficiency of
compatibility will not occur. In other words, unless the
ratio of the PAG o0il is in excess of 15 wt%, tribology
(lubrication) of the compressor 2 will not be affected and
therefore reliability of the air conditioner will not be

20 impaired.

This tendency is almost the same in the case
where an ester oil is substituted for the ether o0il as a
base 0il of the mixed refrigerating machine oil, or an R32
single refrigerant is substituted for the HFC-base

25 refrigerant as a refrigerant. It is found out that almost



- R125 and the m xed refrigerating machine oil made up of an 5 ether oi

(Il dem tsu Kosan Co. Ltd.: Product No. FVC68D) and the PAG oil. As shown in
Fig. 3, increase of wt% of the PAG oil to the mxed refrigerating machi ne
.0l worsens conpatibility between the m xed refrigerating machine oil 10
and the HFC-base refrigerant, and when w;% of the PAG oil is in excess of
15 wt% the conpatibility is worsened beyond a tolerance limt, causing
two-| ayer separation. It is also found out that unless a ratio of the PAG
oil tothe mxed refrigerating machine oil exceeds 15 W% a 15

subst ant i al bl &m duecdaudhey i nsif i cliancn 0 - cOTRAt i b tyypiLl,00
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occur. In other words, unless the ratio of the PAG oi is in excess of 15
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therefore reliability o e alr conditioner w not “inpaired. This
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for the ether oil as a basg ol ot I geratThg ma rne-orl,
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obtaingble &IxéQErEF§EBSESting machine oil in the case of the working
fluid composed of an HFC-base refrigerant containing 70 wt$
R32 and 30 wt% R125 and the mixed refrigerating machine oil
made up of an ether o0il (Idemitsu Kosan Co. Ltd.: Product
No. FVC68D) and the PAG oil.

10 As shown in Fig. 4, increase of wt% of the PAG
0il to the mixed refrigerating machine o0il increases
leakage current and deteriorates electric insulation. When
wt% of the PAG oil to the mixed refrigerating machine oil
is in excess of 15 wt$%, leakage current exceeds a tolerance

15 limit of 1mA (Japanese Standard). It is also found out
that unless a ratio of the PAG o0il to the mixed
refrigerating machine oil exceeds 15 wt%, a substantial
problem due to the leakage current will not occur.

This tendency is almost the same in the case

20 where an ester oil is substituted for the ether o0il as a
base oil of the mixed refrigerating machine o0il, or an R32
single refrigerant 1s substituted for the HFC-base
refrigerant as a refrigerant. It is found out that almost
identical tendency is obtainable if the HFC-base

25 refrigerant containing 50 wt% or more R32 is used.



reffigerént containing 50 wt% or nore R32 is used. Fig. 4 shows | eakage
.current i.e. electric insulation neasured with change of wt% of a PAG oi

toa 5 mixed refrigerating machine oil in the case of the working fluid
.composed of an HFC base refrigerant containing 70 w% R32 and 30 wt % R125
and the mxed refrigerating nmachine oil_;jgmde up of an ether oil (ldemtsu

Kosan Co. Ltd.: Product No. FVC68D) and the PAGoil. 10 As shown in Fig.
4, increase of w%of the PAG oil to the mixed refrigerating nmachine oi
i ncreases | eakage current and deteriorates electric insulatlon When w %

of the PAG oil to therqi xe¢iegpfrigeraticng mghipRe- QbEcrlﬁ ? Qé@.%f 15
wt % | eakage current exceeds a tolerance 15 Iimt of F apanes

Standard) . pkbvkstabso Jﬁ’f&iéﬂﬁy, t@@f‘anE'!LS§§l rata' Oiegfgggp‘%u(?r'rjel nt0 the
m xed refrlgeratlng machi ne oi l” 'exceeds 15 mﬁ startl rob enldue
to the | eak nt jocc T de
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is substituted for t e HFC-base refrigerant ef rirgerant i s found
out that aI Sthor! <§§2C al nﬂ%Q%& '%&%?#@fgﬁyﬁ§'JaéﬂE%eF%iPamade %p
refrigerant Contalnln w % or noré

of a synthetic oil such as an ether oil and an ester oil

and a PAG oil requires 1 to 15 wt% of the PAG o0il in the

mixed refrigerating machine oil, and the most preferable

wt3 thereof is 5 to 15 wt%. The above working fluid is
10 chemically stable and free from deterioration in a long

period of time.

Also, the working fluid is not easily clogged,
which makes it possible to use inexpensive capillaries
instead of motor-driven expansion valves in air

15 conditioners.

In the case where a chain hydrocarbon-base oil is
used instead of the PAG oil, there are obtained
substantially the same characteristics as those in Figs. 1
2 and 3, though not shown therein. This indicates that the

20 working fluid composed of an HFC-base refrigerant
containing 50 wt% or more R32 and a mixed refrigerating
machine oil made up of a synthetic oil such as an ether oil
and an ester oil and a chain hydrocarbon-base o0il requires

1 to 15 wt® chain hydrocarbon-base o0il in the mixed



-12'In view of the above-described clogging prevention efficiency,
.conpatibility, and | eakage current (electric insulation), it is found out
that the working fluid conmposed of an HFC-base refrigerant containing 50
W %5 or nore R32 and a m xed refrigerating machine oil nade up of a
synthetic oil such as an ether oil and gﬂ}ester oil and a PAG oil requires
1to 15 % of the PAGoil in the mxed refrigerating machine oil, and the
nmost preferable w%thereof is 5to 15 % The above working fluid is 10
chemically stable and free fromdeterioration in a |ong period of time.
Al'so, the weekingebh¥ifgi sniohigasid i cl Qggedene WG makesedtapassifke to
use i nexpensive capillaries instead of notor-driven expanS|on val ves in
air 15 condhti-gnerss kncphescgse where a chain hydrocarbon-base oil is
used instead of the PAG oil, therée are obtained substantially the sane

characteristics as thgs %8ﬁ%§|g§n Fﬁeangbgvethgﬁ%EdEH omntﬂgerﬁhg

This indicates that t rklng fl'urd conpose

refrigerant coﬁgmfc%ﬂgggai%s theégl , 0! gs&?z ggd g m Yzﬁld r&i%ﬂl éat

machi ne oi | e up o syn suc as an ether ol and é eSter

oi | ang a CPQE918¥9599§5bﬁﬂcR§%% mghéw¥g%flﬁ%ratlng machine may be an

ice maker, a refrigerator, and a refrigerating plant.

As 1is clear from the above description, the
working fluid of the present invention is composed of an
HFC-base refrigerant containing at least 50 wt% R32 and a

10 - mixed refrigerating machine oil made up of a synthetic oil
such as an ether oil and an ester oil as a base o0il and a
PAG o0il as a clogging preventive of 1 to 15 wt% to the
mixed refrigerating machine oil, which brings the
advantages that clogging in a depressurizing mechanism such

15  as a capillary and a motor-driven expansion valve may be
prevented, failure of compressors may be prevented due to
good compatibility between the HFC-base refrigerant and the
mixed refrigerating machine o0il, and sufficient electric
insulation is provided.

20 The working fluid in one embodiment has 5 to 15
wt% of a PAG o0il contained in the mixed refrigerating
machine o0il, which implements extreme clogging prevention
effect.

The working fluid in one embodiment has a chain

25 hydrocarbon-base o0il substituted for the PAG o0il, and



1 to 15 wt % chai n hydrocarbon-base oil in the mxed -13 refrigerating
.machine oil, and the nost preferable wt% thereof is 5 to 15 w% Al though
in the above enbodi ment, the air conditioner has been described as an
.exanple of a 5 refrigerating machine, the refrigerating nmachine may be an
ice maker, a refrigerator, and a refrigenating plant. As is clear fromthe
above description, the working fluid of the present invention is conposed
of an HFC-base refrigerant containing at | east 50 wt % R32 and a 10 m xed
refrigerating machine oil made up of a synthetic oil such as an ether oil
and an estefh&idr@se aibgdeneintsantdha AR okffasta &4 odei nther eaert i vé of 1
to 15 wt%to the mxed refrigerating nmachine oil, which brings the

advant ages &g ct109gPmg b1 a depressurizi ng nechani smsuch 15 as a
capillary and a notor-driven expansion valve nay be 20 prevented, failure
of conpressors may berpseverd £ ghteat Dhg goathaamat i kif i t yhbet weeasthe
HFC- base refrigerant and the m xed refrigerating nmachine oil, and
sufficient gh@otf{idn IMsuUlAtiHyy | SRl oyrdeghe Theomerkd NEIfdidisd iiAtenea
enbodi nent has 5 to 15 w%of a PAG oil contained in the m xed

refrigerati Agerigeration circuit, which brings the advantages that
clogging in depressurizing mechanisms in the refrigeration

circuit is prevented, reliability of the compressor 1is

improved due to good lubrication provided by satisfactory
compatibility between the HFC-base refrigerant and the

10 mixed refrigerating machine oil, and sufficient electric

insulation provides high reliability of the refrigeration

circuit.



machi ne oil, which inplements extrene clogging prevention effect. The
morking fluid in one enbodi nent has a chain 25 hydrocarbon-base oi
substituted for the PAG oil, and -14 therefore inplenents the same effect
as in the case of wusing the PAGoil. The refrigerating nmachine of the
present invention fills any one of the_wprking fluids into a 5
refrigeration circuit, which brings the advantages that clogging in
depressurizing mechanisns in the refrigeration circuit is prevented,
reliability of the conpressor is inproved due to good |ubrication provided
by satisfacwany IsogpatiMbepl fty between the HFC-base refrigerant and the 10
m xed refrigerating machine oil, and sufficient electric insulation

provi des hi gh reIiabihjerQﬁnghglﬁ@ErEgﬁbgqgQﬂg:circuit. -15 5 WHAT IS
CLAIMED IS: 1. A working fluid conmprising: an HFC base refrigerant

containing R32 at at aheaghc58a¥k% rapsi Gerhxed ¢&i¢d gerd)i i mchi ne oi |
conposed of a
least 50 wt%; and
5 a mixed refrigerating machine o0il composed of a
synthetic oil as a base oil and a PAG o0il as a clogging
protective,
the PAG oil accounting for 1 to 15 wt% of the
mixed refrigerating machine oil.

10 2. The working fluid as defined in Claim 1, wherein
the PAG o0il accounts for 5 to 15 wt% of the mixed
refrigerating machine oil.

3. A working fluid comprising:
an HFC-base refrigerant containing R332 at at
15 least 50 wt%; and
a mixed refrigerating machine o0il composed of a
synthetic o0il as a base o0il and a chain hydrocarbon-base
0il as a clogging protective,
the chain hydrocarbon-base o0il accounting for 1

20 to 15 wt? of the mixed refrigerating machine oil.

4, The working fluid as defined in Claim 3, wherein
the chain hydrocarbon-base o0il accounts for 5 to 15 wt% of
the mixed refrigerating machine oil.

5. A .refrigerating' machine comprising the working

25 fluid of Claim 1 being filled in a refrigeration circuit.



* synthetic oil as a base oil and a PAG oil as a clogging protective, the
PAG.0i| accounting for 1 to 15 wt% of the mxed refrigerating machine oil.
10-2. The working fluid as defined in daim1l, wherein the PAG oil
arcounts for 5 to 15 w% of the mxed refrigerating machine oil. 3. A
working fluid conprising: an HFC base refgi gerant containing R32 at at 15
| east 50 wt% and a m xed refrigerating machine oil conposed of a
synthetic oil as a base oil and a chai n hydrocarbon-base oil as a cl oggi ng
protective, the chain hydrocarbon-base oil accounting for 1 20 to 15 w%
of the mixed,refrigeratingrmasdvei d | mabhitRe ¥onktngihhuithaswdekingd in
Claim3, wherein the chain hydrocarbon-base oil accounts for 5 to 15 w%
of the mxedufefpEgeratinng BREAGNEiOIkd 5n A reErigerating eaghine.
conprising the working 25 fluid of Claiml being filled in a refrigeration
circuit. -16 6. Arefrigerating machine conprising the working fluid of
Claim3 being filled in a refrigeration circuit.



