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The present invention relates to a working fluid
for use in a refrigerating machine and to a refrigerating

machine.

BACKGROUND ART

In recent years, in the field of refrigerating
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
ester oil are used as refrigerating machine oils for use
with the HFC-base refrigerants because mutual solubility
with HFC-base refrigerants is one of the important
characteristics of the refrigerating machine oils.

However, since the synthetic oils such as an
ether oil and an ester oil have strong polarity, they have
a tendency to dissolve residual impurities excluding HFC-
base refrigerants. Accordingly, a refrigerating machine
with use of a working fluid composed of a HFC-base
refrigerant and a synthetic oil has a problem that a

depressurizing mechanism composed of a motor-driven



base refrigerants. Accordingly, a refri i i i

| € _ : , gerating machine wth use of a

\;morklng fluid conposed of a HFC-base refrigerant and a synthetic oil has a
probl emthat a 25 depressurizi ng nechani sm conposed of a notor-driven 2

. expansion valve or a capillary is susceptible to clo
\ _ gging caused by sl udge
-and contam nati on generated after evapgration of the HFC base refr?geran?.

If the clogging occurs, the refrigeratin i i i
, ( g machi ne becones inoperative. 5
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5
DISCLOSURE OF THE INVENTION

Accordingly, it is 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 and an alkylbenzene-base oil,

the alkylbenzene-base oil accounting for 1 to 90
wt% of the mixed refrigerating machine oil.

20 The synthetic oil herein refers to an oil other
than mineral oils, such as an ether oil, an ester oils, and
a fluorine oil. The alkylbenzene-base o0il refers to an oil

that contains alkylbenzene as a main component and may

naturally contain a small amount of additives.



thqn m neral .0ils, such as an ether oil, an ester oils, and a fluorine
;oil. The al kyl benzene-base oil refers to an oil that contains al kyl benzene
' as a main conponent and may naturally contain a small anount of additives
.-3 Since the working fluid, which is conposed of an HFC-base refrigerant -

~containing 50 wt % or nore R32 and a m Xed refrigerating machi ne oil nade
up of a synthetic oil such as an ether oil and an ester oil and so on, and
.1 to 5 30 wm % al kyl benzene-base oil, contains the synthetic oil wth ’

strong polarity, contam nation or slug is easily _generated an

generated contani nat sdncer theugomkyindbrilefidy BEIAT abhed TR’ %réggﬁ?izing
mechani snms such as capillaries and notor-driven expansi on val ves.  However
10 the al kyFbebaene resfvd gridanimstest abirenBed thed T CBATENRIZ B afd
sl udge away fromthe depressurizing nechanisnms, which enables prevention
of clogg|n@ik@dthefrdqpma$iu@.maqymmxhﬁdiﬂmﬁe/W%o?fsﬁné¥nFH§tng8a9

refrigerating machine oil contains the synthetic oil, there 15 i i

hi 1 . , i.s_provided
good mut ualsys®l i ldr yettes meenl t adHEG- baser odflr iaget ot eBnt aPA Hgtgo Wt %
or nore R32 and the m xed refrigerating machine oil, thereby inplenenting

g?Od g ubrixatjen. alkiysberpeneebarsel iabi/ i cynbeinenpressayathetis  Rer,
nce the working fluid is excellent in electric 20 insulation, electrical

failure of ihe rekrbagr apbngrimghi neontamination or slug is easily

generated and the generated contamination or slug may

briefly be attached to depressurizing mechanisms such as

capillaries and motor-driven expansion valves. However,

10 the alkylbenzene-base oil washes and  removes the

contamination and sludge away from the depressurizing

mechanisms, which enables prevention of clogging in the

depressurizing mechanisms. Also, since the mixed

refrigerating machine oil contains the synthetic oil, there

15 is provided good mutual solubility between the HFC-base

refrigerant containing 50 wt% or more R32 and the mixed

refrigerating machine oil, thereby implementing good

lubrication. This improves reliability of compressors.

Further, since the working fluid is excellent in electric

20 insulation, electrical failure of the refrigerating machine

is prevented.
More particularly, 1if a ratio of an alkylbenzene-
base oil to a mixed refrigerating machine oil containing a

synthetic o0il such as an ether oil, an ester oil, a

25 fluorine oil and so on 1s in excess of 1 wt%, improvement




IS preventedf More particularly, if a ratio of an al kyl benzene- base oi
:a mxed refrigerating machine oil containing a synthetic oil such as an

ether oil,

ef ficiency does not show substantial change fromthe cl ogging prevention

efficiencyoat hhechatiyenaf 98teet % | fousdnot ed f hathet heatdloggifng that e
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to

_ an ester oil, a 25 fluorine oil and so on is in excess of 1 wt%
-inprovenent -4 of a clogging rate is found. If the ratio of the
-al kyl benzene-base oil increases over 1-wt-% the clogging rate is inproved
with increase of al kyl benzene-base oil W% If the ratio of the

.al kyl benzene-base o0il is in 5 excess of 90 wt% cl oggi ng prevention

flow rate caused by cl oggi ng of
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show substantial change from the clogging prevention
efficiency at the ratio of 90 wet%. It is noted that the
clogging rate refers to a decreased percentage (%) of a
flow rate caused by clogging of a capillary. For exanmple,
a clogging rate of 10% signifies that a flow rate decreases
by 10% due to clogging of the capillary compared to the
flow rate without clogging of the capillary.

If a ratio of an alkylbenzene-base oil to a

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

fluorine 0il 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
alkylbenzene-base o0il to the mixed refrigerating machine
0il exceeds 90 wt%, the compatibility will not deteriorate
so much as becoming a substantial problem.

In terms of electric insulation of the working
fluid, if an alkylbenzene-base o0il exceeds 90 wt% in a
mixed refrigerating machine oil, electric insulation of the

working fluid is decreased, which generates a large amount




20 oil, exceeds 90 wt % the conpatibility will not deteriorate so nuch as
:becom ng a substantial problem In terns of electric insulation of the
working fluid, if an alkylbenzene-base oil exceeds 90 w%in a mxed
-refrigerating machine oil, electric insulation of the 25 working fluid is
-decreased, which generates a |arge amust- -5 of |eakage current, thereby
maki ng the working fluid inproper for use in refrigerating nachines. The
.al kyl benzene-base oil accounting for 90 Wt % or less in the m xed

refrigerating machine oil will not cause a 5 substantial problem of |eakage
current dugst o1thgawer Kichgrehkyi dthbebye eafradigmenhe t Werilikgl bédzéde- base
oil accounts for 5 to 90 wt% of the mxed refrigerating machine oil. 10
If a ratio;qbperal kybbenzane- base of ¢ £ 1 Dgé et img X echackfimieger at i ndheachi ne
oil is in exCess of 5 w% considerable renoving and washing efficiency is
obt ai ned. Hiﬁ%ﬁ%éﬂ?@%@JE@ye otihe agyiueting dior 99 eanmgosed lesfs in the
substantially an ether oil, an ester oil, and a fluorine 15 oil. It is

not ed that 4  ef mbsubstanthgl | wadisnsedotd thkslspeabk catause f o
confirmatively stating that there nmay be contained a small anount of

ﬁgg: ;ic"gz 6/, A% ¢ stabh )l igens aRd1aakihexi dartedthaduar eogeher aldyking
fluid.

In one embodiment, the alkylbenzene-base oil
accounts for 5 to 90 wt% of the mixed refrigerating machine
oil.

10 If a ratio of the alkylbenzene-base oil to the
mixed refrigerating machine oil 1is 1in excess of 5 wt%,
considerable removing and washing efficiency is obtained.

In one embodiment, the synthetic oil is composed
of substantially an ether oil, an ester 0il, and a fluorine

15 0il. It is noted that the term “substantially” is used in
this specification for confirmatively stating that there
may be contained a small amount of additives such as
stabilizers and antioxidants that are generally neglected
by those skilled in the art when ‘“so-and-so o0il” 1is

20 referred.

Siﬁce the synthetic oil is substantially composed
of an ether oil, an ester oil, or a fluorine oil, there 1is
provided good compatibility between the mixed refrigerating

machine oil containing the synthetic oil and an HFC-base

25 refrigerant containing 50 wt% or more R32. This ensures



by those skilledin the art when "so-and-so oil" is 20 referred. Since the
csynthetic oil is substantially conmposed of an ether oil, an ester oil, or
a fluorine oil, there is provided good conpatibility between the n xed
-refrigerating machine oil containing the synthetic oil and an HFC base 25
-refrigerant containing 50 wt% or nore R82 This ensures -6 sufficient
supply of the mxed refrigerating machine oil to a conpressor, thereby
-inproving reliability of the conpressor. In one enmbodinent, the HFC base
refrigerant is 5 substantially an R32 single refrigerant. |In the above
enbodi nent sugificd enle skipGllyasé thef migedame fird gsubstagt inalchy:ngnor32t8i ngl e
refrigerant, there is inplemented the same operation and effect as those
in the case of comprgssor HFCthasebyef rigereningontraildiakg lattyl0 ¢®asths0 wt %
R32. In addition, use of the R32 single refrigerant further inproves COP
(coeffici eddon@frespeidf.ormance). The refrigerating nmachine in another aspect
of the present invention fills any one of the working fluids 15 into a
refrigeration circui ttn Shnee envediaforitger shé ngitethisee péLLhgeparsens
i nvention uses an HFC-base refrigerant containing at |east

5 substantially an R32 single refrigerant.

In the above embodiment, since the HFC-base
refrigerant is substantially an R32 single refrigerant,
there is implemented the same operation and effect as those

in the case of using an HFC-base refrigerant containing at

10 least 50 wt% R32. In addition, use of the R32 single
refrigerant further improves coP (coefficient of
performance) .

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

15 into a refrigeration circuit.
Since the refrigerating machine 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 performance). Further,
20 since the working fluid is composed of an HFC-base
refrigerant containing at least 50 wt% R32 and a mixed
refrigerating machine oil containing a synthetic oil and 1
to 90 wt%, more preferably 5 to 90 wt% alkylbenzene-base
0il, even if contamination and sludge are attached to the

25 depressurizing mechanism, they will be removed and washed



50 wt % R32, i.t does not destroy the ozone | ayer and achi eves good COP
:(coefficient of performance). Further, 20 since the working fluid is
conposed of an HFC-base refrigerant containing at |east 50 wt % R32 and a
~mxed refrigerating nmachine oil containing a synthetic oil and 1 to 90

W% nore preferably 5 to 90 wm % al kyl-benzene-base oil, even if
contam nation and sludge are attached to the 25 depressurizing nmechani sm
-they will be renoved and washed -7 away by the al kyl benzene-base oil, which

prevents occurrence of clogging in the depressurizing nmechanism In

addi tion, &hegyn xad rehei geabkyhgemaeheneasé | odnitai nWhich syreveREe oil

and 1 to 90 wt% nore preferably 5 to 90 wt% 5 al kyl benzene-base oi

provi des geeduepenati bfl tlyghehueen thbedepCebaseiréhgi pechaniand tFe ni xed

refrigerating machine oil, which inproves |ubrication, increases

reliabilityseftibe, cCORpr assed, rafdtisecatanchingichdlrecteil comzadmtiona

thereby ensuring that substantially no | eakage 10 current occurs.

Ther ef ore, siheneef&i gelabhag 1maehiate wifs, tiverresefardient ittn Peprekent s

high reliability. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a

refrigerat joRythesdbhedbageamiafl providesi yoodndidnpmaterbilitan babedenent ' of

the present invention; Fig. 2 is a graph showing relationship between wt %

of an al kykhenzegme-base Oidefird gerdnted 4ref riges atniged refrigerating
machine oil, which improves lubrication, increases
reliability of the compressor, and secures high electric
insulation, thereby ensuring that substantially no leakage

10 current occurs. Therefore, the refrigerating machine of

the present invention implements high reliability.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a refrigeration circuit diagram of an
15 air conditioner in an embodiment of the present invention;
Fig. 2 is a graph showing relationship between
wt% of an alkylbenzene-base oil to a mixed refrigerating
machine oil and a clogging rate;
Fig. 3 1is a graph showing relationship between
20 wt% of an alkylbenzene-base oil to a mixed refrigerating
machine oil and compatibility of R32 with the mixed
refrigerating machine oil;
Fig. 4 is a graph showing relationship between
wt% of an alkylbenzene-base oil to a mixed refrigerating

25 machine oil and leakage current;



machine oil and a clogging rate; Fig. 3 is a graph show ng rel ati onsh

- bet'ween 20 wt % of an al kyl benzene- base oi | tg apnixed re?rigerating P
machine oil and conpatibility of R32 with the mixed refrigerating machine

-oil; Fig. 4 is a graph showi ng relationship between w % of an

-al kyl benzene-base oil to a mxed refrigerating 2S machine oil and |eakage
current; -8 Fig. 5 is a picture showing a chem cal change state of a

.cl ogged capillary dipped in a working fluid conposed of a m xed
refrigerating machine oil nmade up of 70 w%ether oil and 30 wt %

al kyl benzene-base oi kignd :niR32 pistngke stefwirmger antchfepric300 hbenge and
Fig. 6 is a picture showing a chem cal change state of a clogged capillary
di pped in grweekidw &l ukthgseapesed 10brgn &B@pedngine aefwdmemant fanddan
ether oil for 300 hours. 10 BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON The

present i ”Egﬂgb%d%k! abgihereiraat-t geradesegr haeding delainkdenuponjfuiiéti on
with the enbodinent wwth reference to acconpanying drawings. 15 Fig. 1

shows a reftiboenatd,on, i repht 3¢ Qksaniaiyivaoriid-enres «@isl oned exanpide of a
refrigerating machi ne. The

5 single refrigerant for 300 hours; and

Fig. 6 is a picture showing a chemical change
state of a clogged capillary dipped in a working fluid
composed of an R32 single refrigerant and an ether oil for
300 hours.

10
BEST MODE FOR CARRYING OUT THE INVENTION

The present invention will Dbe hereinafter
described in detail in conjunction with the embodiment with
reference to accompanying drawings.

15 Fig. 1 shows a refrigeration circuit 1 of an air
conditioner as one example of a refrigerating machine. The
refrigeration circuit 1 is made up of a compressor 2, a
four-way changeover valve 3, an outdoor heat exchanger 5, a
motor-driven expansion valve 6 exemplifying a

20 depressurizing mechanism, and an indoor heat exchanger 7,
each connected in sequence.

The refrigeration circuit 1 is filled with a
working fluid composed of an HFC-base refrigerant
containing 50 wt% or more R32 and a mixed refrigerating

25 machine oil. The mixed refrigerating machine oil 1is made



refrigeration circuit 1 is nmade up of a conpressor 2, a four-way
- changeover valve 3, an outdoor heat exchanger 5, a notor-driven expansion
valve 6 exenplifying a 20 depressurizing nechanism and an indoor heat
- exchanger 7, each connected in sequence. The refrigeration circuit 1 is
~filled with a working fluid conposed -0f-an HFC base refrigerant
containing 50 wt% or nore R32 and a mi xed refrigerating 25 machine oil. The
-m xed refrigerating machine oil is made 9 up of an ether oil exenplifying a
synthetic oil, and an al kyl benzene-base oil as a clogging preventive. The
al kyl benzepp- baseani kthecowitls évempli6yd0gwads syntimet néxed 1, r efnd ganat i ng
machine oil. It is noted that R125 R22, 5 carbon dioxide gas or the |ike
is used_asaakygﬁghabﬂg—baeérigenanESCOHpomenggdhgth@rHﬁ@nmay@-refrEQerant
containing at |east 50 w% R32. In the case of the working fluid conposed
of an HFCzbagevpeakehgebabk 600t acebugts0 furYdotonBbewR32odntthae mi@eni xed
refrigerating machine oil containing 1 to 90 wt % al kyl benzene-base oil in
addi tion t@eanigthatiayl mddhimmonbam.nation ianchstedigehate Ridir aRed, by an
ether oil with “strong polarity, the alkylbenzene-base oil renoves and
washes awayat-Rencontspidat i@y asd sinelgedxehet ebyista pagvent iregadhdggi ng in

pl aces such as the notor-driven

refrigerant component of the HFC-base refrigerant

containing at least 50 wt% R32.
In the case of the working fluid composed of an
HFC-base refrigerant containing 50 wt% or more R32 and a
10 mixed refrigerating machine oil containing 1 to 90 wt%
alkylbenzene-base oil in addition to an ether oil, if
contamination and sludge are generated by an ether oil with
strong polarity, the alkylbenzene-base o0il removes and
washes away the contamination and sludge, thereby
15 " preventing clogging in places such as the motor-driven
expansion valve 6. Also, since the mixed refrigerating
machine oil contains an ether oil, there is provided good
compatibility between the HFC-base refrigerant containing
50 wt$ or more R32 and the mixed refrigerating machine oil,
20 which secures lubrication of the compressor 2 and provides
good electric insulation. This imparts extremely high
reliability to the air conditioner. As shown above, good
compatibility, good clogging preventing performance, and
good electric insulation of the working fluid are

25 attributed to synergism brought by an HFC-base refrigerant



expansi on val-ve 6. Also, since the mxed refrigerating machine oi

:contains an ether oil, there is provided good conpatibility between the
HFC-base refrigerant containing 50 w%or nore R32 and the m xed
‘refrigerating machine oil, 20 which secures |lubrication of the conpressor 2

-and provides good electric insulationl10Fhis inparts extremely high
reliability to the air conditioner. As shown above, good conpatibility,
-good cl oggi ng preventing performance, and good electric insulation of the
working fluid are 25 attributed to synergi sm brought by an HFC- base

refri gerantont@inongai b ngvtsd o atormer ®3R32, aa miixed reéfrijeeabthgg
machine oil containing an ether oil, and an al kyl benzene- base oi

cont ai ned ahchihe 96 1Wdrita irhiengn xedethetr bgér, atanty amchlRelbehzeheThe
wor ki ng fluid uses an HFC-base refrigerant containing at |east 50 w % R32,

so that itpgdges rall desdimyinddie gzone |ayer and geed QPP (goef fintkeat of
performance) is provided. Fig. 2 shows a clogging rate with change 'of W%

10 of an akgykgggggegngaﬁgcg&het@ia.nixed refrigerating nachine oil in the
case of the working fluid conmposed of an R32 single refrigerant that is

one of the HFC base rthef ridierans scanddt hesdd xed nefa-lgerat kegragebhne oi |l
made up of an ether oil (ldemtsu Kosan Co. Ltd. : Product No.
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%
10 of an alkylbenzene-base o0il to a mixed refrigerating
machine o0il in the case of the working fluid composed of an
R32 single refrigerant that 1is one of the HFC-base
refrigerants and the mixed refrigerating machine o0il made
up of an ether oil (Idemitsu Kosan Co. Ltd.: Product No.
15 FVC68D) and an alkylbenzene-base oil. It is noted that
evaluation time is 4,000 hours that 1is equivalent to 10
years of operating time of the air conditioner.
As shown 1in Fig. 2, increase of wt% of the
alkylbenzene-base o0il to the mixed refrigerating machine
20 0il reduces the clogging rate. Particularly, when wt?% of
the alkylbenzene-base o0il to the mixed refrigerating
machine o0il is in excess of 5 wt%, the clogging rate
becomes extremely small and approximately perfect for

practical usage. It is noted that although not clearly

25 shown in Fig. 2, improvement of the clogging rate is



15 FVG68D). and an al kyl benzene-base oil. It is noted that evaluation tine
:is 4,000 hours that is equivalent to 10 years of operating time of the air
conditioner. As shown in Fig. 2, increase of wt%of the alkylbenzene-base
-oil to the mxed refrigerating machine 20 oil reduces the clogging rate.
-Particularly, when w% of the al kyl benzene-base oil to the m xed
refrigerating nachine oil is in excess of 5 w% the clogging rate
.becones extremely small and approximately perfect for practical usage. It
is noted that although not clearly 25 shown in Fig. 2, inprovenent of the

cl 0ggi ng 1 @@ fiismelil 260Rf ivaFEd alf ahkabilkydbehizenal-bplseenidnenbaseesisl in
excess of 1 wt%to the mxed refrigerating machine oil. Also, as is clear

fromFig. 2fif e fattReOhikbe 2kkylpepzenagbasehiael cid.i nAescgsasof 90
wt % clogging prevention efficiency 5 does not show substantial change from

the clogging Jfrevertion mwid.i ol engy e trhe italdo tfe A YALEN e eviag eof
the clogging rate, it is found out that a ratio of the alkyl benzene-base

oi | to the yixed refrigesating sBCchiae cQblygitighipieticaltlivnl dFF i et and
nor e prefefggly S:%o 0 10 wt% This'tgndggbygigﬁglnnst the sane in the

P IS TSE Phhof Bpnac s ek ekl o1 e
prevention efficiency at the ratio of 90 wet%. In view of
the clogging rate, it is found out that a ratio of the
alkylbenzene-base o0il to the mixed refrigerating machine
0il is preferably 1 to 90 wt%, and more preferably 5 to 90

10 wtd.

This tendency is almost the same in the case
where an ester oil or a fluorine oil are substituted for
the ether oil as a base oil of the mixed refrigerating
machine oil, or an HFC-base refrigerant containing 50 wt%

15 or more R32 is substituted for the R32 single refrigerant
as a refrigerant.

Figs.5 and 6 are pictures each showing a chemical
change state of a clogged capillary dipped in a working
fluid composed of a mixed refrigerating machine oil made up

20 of 70 wt% ether oil and 30 wt% alkylbenzene-base oil and an
R32 single refrigerant and in a working fluid composed of
an R32 single refrigerant and an ether oil for 300 hours.
Figs. 5 and 6 indicate that use of the mixed refrigerating

machine oil containing an alkylbenzene-base o0il enables

25 effective removal of contamination and sludge.



machine oil, .or an HFC-base refrigerant containing 50 wt%is or [
.substituted for the R32 single refrigerant as a ?efrigerant. Figgrg Eﬁg %S
are pictures each showing a chenmical change state of a clogged capillary
~dipped in a working fluid conposed of a m xed refrigerating nachi ne oi
-made up 20 of 70 wt % ether oil and 30 W% al kyl benzene-base oil and an R32
single refrigerant and in a working fluid conposed of an R32 single
-refrigerant and an ether oil for 300 hours. Figs. 5 and 6 indicate that
use of the mxed refrigerating machine oil containing an al kyl benzene-base
oi | enables 25 ?ffePRQVEBr%ﬁbwaldﬂhpﬁﬂﬁhﬂﬁﬂtﬁihﬁt%ﬁ&hEﬂﬂKﬁﬁQ sipgfEpg. 3
shows conpatibility between an R32 single refrigerant and a m xed
refrigeratipgrmgebhAe OihdWwd hmigbangee bt igeaoinan redyirisenodie- Base oi

to the mxed réfrigerating machine oil in the case of the working fluid 5

conposed ofnbHgeR32r Swkgl Eof efahi gelRplbéhaenésbase afilt heo HEG bmsged
refrigerants and the m xed refrigerating machine oil nade up of an ether

oi | (lde”i§§¥658%§€t§9g ka@hinePloaducin Nche RYES8D) £ ahbdet Werking fluid
al kyl benzene-base oil. "As shown in Fig. 3, increase of wt%of the 10

al kyl henzeng:hase 0ids tighd hesm sedgl ef regenaleirag tnethitne s obhe wofs she
conpatlbilitbeetmeen the m xed refrigerating machine oil and R32, and

when wt % of;-ne al.ky) bepzenesDaseand the mixed refrigerating machine

0il made up of an ether oil (Idemitsu Kosan Co. Ltd.:
Product No. FVC68D) and the alkylbenzene-base oil.
As shown in Fig. 3, increase of wt® of the
10 alkylbenzene-base oil to the mixed refrigerating machine
0il worsens compatibility between the mixed refrigerating
machine oil and R32, and when wt% of the alkylbenzene-base
0il is in excess of 90 wt%, the compatibility is worsened
beyond a tolerance limit, causing two-layer separation. It
15 is also found out that unless a ratio of the alkylbenzene-
pase oil to the mixed refrigerating machine 0il exceeds 90
wt%, a substantial problem due to the insufficiency of
compatibility will not occur. In other words, unless the
ratio of the alkylbenzene-base oil is in excess of 90 wt%,
20 tribology (lubrication) of the compressor 2 will not be
affected and therefore reliability of the air conditioner
will not be impaired.
This tendency is almost the same in the case
where an ester oil or a fluorine oil are substituted for

25 the ether oil as a base oil of the mixed refrigerating




oi I_ is in excess of 90 w% the conpatibility is worsened beyond a
.tolerance limt, causing two-layer separation. It 15 is also found out that
unless a ratio of the alkyl benzene- base oil to the mxed refrigerating
machine oi |l exceeds 90 wt% a substantial problemdue to the insufficiency
.of conpatibility will not occur. In otl®r words, unless the ratio of the
al kyl benzene-base oil is in excess of 90 w% 20 tribology (lubrication) of
.the conpressor 2 will not be affected and therefore reliability of the air
conditioner wll not be inpaired. This tendency is alnost the sane in the
case whergaaRigst &ilgi lowran fFebase cidfrigereustéanitaining 595%WRe
ether oil as a base oil of the mxed refrigerating -13 nmachine oil, or an
HFC- base T gt igfifeant 32005 akbegi5Qteti%toar e eRIB2sigsabsfrdLedaPsr t he
R32 single refrigerant as a refrigerant. Fig. 4 shows |eakage current

i.e. electrg4 Qéftﬁ_l@le&tah(tr], measured wi th change of wt % of an ’

al kyl benzene- base oil to a mxed refrigerating machine oil in the case of

the working fluid comgsed sf sapws32 1salglge r efurirgertant i.khat § '
| ] _ . dleadird of th
HFC- base refrigerants and the mxed refrigerating nachine oil nmade up of ©

:lnk;’lt *g,:;zghlgls(d&gagﬂ%rfrnﬁé&éﬁ%w W3ah ldHhrigePlomlugts N oV EASYL e artee
base oil to a mixed refrigerating machine 0il in the case
of the working fluid composed of an R32 single refrigerant
that is one of the HFC-base refrigerants and the mixed
refrigerating machine oil made up of an ether oil (Idemitsu

10 Kosan Co. Ltd.: Product No. FVC68D) and the alkylbenzene-
base oil.

As shown in Fig. 4, increase of wt% of the
alkylbenzene-base o0il to the mixed refrigerating machine
0il increases leakage current and deteriorates electric

15 insulation. When wt$% of the alkylbenzene-base oil to the
mixed refrigerating machine oil 1is in excess of 90 wt%,
leakage current exceeds a tolerance limit (Japanese
standard value of 1mA). It is also found out that unless a
ratio of the alkylbenzene-base oil to the mixed

20 refrigerating machine oil exceeds 30 wt%, a substantial
problem due to the leakage current will not occur.

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 oil, or an HFC-

25 base refrigerant containing 30 wt% or more R32 1is



As shown in Fig. 4, increase of wt% of the al kyl benzene-base oil to the

m Xed refrigerating machine oil increases |eakage current and deteriorates
electric is insulation. Wen w% of the' alkylbenzene-base oil to the
m xed refrigerating machine oil is in excess of 90 w% | eakage current

.exceeds a tolerance linmit (Japanese Stldndard value of 1md). It is also
found out that unless a ratio of the al kyl benzene-base oil to the m xed 20
.refrigerating machine oil exceeds 30 wt% a substantial problemdue to the

| eakage current will not occur. This tendency is alnpst the sane in ghe
case wher guaBtestesdoi |fos suistit BB&d foinghe etiRITIFITHM a Haseoil of
the m xed refrigerating machine oil, or an HFC 25 base refrigerant

cont ai ni ng ra@rwg%rantnore R32 is -14 substituted for the R32 single
refrigerant as a refrigerant. In view of the above-described cl oggi ng
prevention efficiencyn corpati bi kifty, thed | ekRigedegcrdked 5 Eépgggpﬁc
insulation), it is found out that the working fluid conposed of an HEGC base
ref ri ger ant, Gemindiikinnge 50 i dhcyy nompaR3RidnEYa mncedl pekRPge LSSt

machine oil made up of a synthetic oil such as an ether oil, an ester oi
and a fIuq@ﬂyﬁﬂyﬂcEu@sﬂnaai5utbeﬁzenésbdbandIométhﬂ§;Eh?oWﬂ?KH?%wgbof
t he afkylbenzene-base oil in the mxed refrigerating

fluid composed of an HFC-base refrigerant containing 50 wt%
or more R32 and a mixed refrigerating machine 01l made up
of a synthetic oil such as an ether oil, an ester oil and a
fluorine oil and an alkylbenzene-base oil requires 1 to 90
10 wt% of the alkylbenzene-base oil in the mixed refrigerating
machine oil, and the most preferable wt% thereof is 5 to 90
wt%. The above working fluid is chemically stable and free
from deterioration in a long period of time.
Also, the working fluid is not easily clogged,
15 which makes it possible to use inexpensive capillaries
instead of motor-driven expansion valves in air
conditioners.
Although in the above embodiment, an ether oil is
used as a synthetic oil, the same operation effect 1is
20 implemented if an ester oil or a fluorine oil is
substituted for the ether oil.
Although in the above embodiment, the air
conditioner has been described as an example of a
refrigerating machine, the refrigerating machine may be an

25 ice maker, a refrigerator, and a refrigerating plant.



machine oi|, .and the nost preferable wt%thereof is 5to 90 w% The above
-working fluid is chemcally stable and free fromdeterioration in a long
period of tinme. Also, the working fluid is not easily clogged, 15 which
-makes it possible to use inexpensive capillaries instead of notor-driven
-expansion valves in air conditioners.-1A-t hough in the above enbodi nent, an

ether oil is used as a synthetic oil, the same operation effect is 20
-inplemented if an ester oil or a fluorine oil is substituted for the ether
oil. Although in the above enbodi nent, the air conditioner has been

described as an exanpke D§ aclefrifyematithe rmaboivee, dereribfiPrger athfig
machi ne may be an 25 ice maker, a refrigerator, and a refrigerating plant.
-15 As is gbeRinkramdike abovmedesspépti of the pwesknfg &Rt iR ong
aspect of the present invention is conposed of an HFC-base refrigerant
Conta'n'ngcéhfbgééto@QadMH@d¥ﬁésﬁKtéfﬁﬂgE£hHEf¢¢@Ea3mim® aachenetoPP nade
up of a 5 synthetic oil such as an ether oil, an ester oil and a fluorine
oi I, and aptal kgbbenzenehiasal of é frsger ot gyimach prevent i nedef ulk P§ 90 wt %
to the mxed refrigerating machine oil, which brings the advantages that
cl oggisng i ByAthdeREESSUN | Zukl rBchani sisichoas, a awapestary oddd andoeor
fluorine oil, and an alkylbenzene-base oil as a clogging
preventive of 1 to 90 wt% to the mixed refrigerating
machine oil, which brings the advantages that clogging in a
depressurizing mechanism such as a capillary and a motor-

10 driven expansion valve may be prevented, failure of
compressors may be prevented due to good lubrication
provided by satisfactory compatibility between the HFC-base
refrigerant and the mixed refrigerating machine oil, and
sufficient electric insulation is provided.

15 The working fluid in one embodiment has an
alkylbenzene-base oil contained at 5 to 90 wt% in the
mixed refrigerating machine oil, which implements extreme
clogging prevention effect.

In the working fluid in one embodiment, since the

20 synthetic oil is substantially composed of an ether oil, an
ester oil, or a fluorine oil, there is provided good
compatibility between the mixed refrigerating machine oil

containing the synthetic oil and an HFC-base refrigerant

containing 50 wt% or more R32. This ensures sufficient



10 driven expansion valve may be prevented, failure of conpressors may be
“prevented due to good |lubrication provided by satisfactory conpatibility
bet ween the HFC-base refrigerant and the mi xed refrigerating nachine oil,
and sufficient electric insulation is provided. 15 The working fluid in
“one enbodi nent has an al kyl benzene-baseg-0il contained at 5 to 90 ww% in
the mxed refrigerating machine oil, which inplenents extrenme clogging
-prevention effect. In the working fluid in one enbodi nent, since the 20
synthetic oil is substantially conposed of an ether oil, an ester oil, or
a fluorinesopblyt hef e liubmirantdetiogoad camgmpstdda |l | thelrebweemmphevinged
refrigerating machine oil containing the synthetic oil and an HFC base
refrigeranteltabiaihyngf56het &omprasserR32. This ensures sufficient -16
supply of lubricant to a conpressor, thereby inproving reliability of the
conpressor. |n one emhodhaeshbodsnene, t béntECehasBFcebasgerattigesant
substantially an R32 single refrigerant, there is 5 inplenented the sane
operation asd etibeetnasalhgseahn RBe casaght uskngigerdhC; baskreref riger ant
containing at least 50 W% R32. In addition, use of the R32 single
refrigeranimpfemntheed mpeowremCOddneidn chrat eGfeper aer ) . idhehe
refrigerating machi ne in another aspect of

case of using an HFC-base refrigerant containing at least

50 wt% R32, In addition, use of the R32 single refrigerant
further improves COP (coefficient of performance).

The refrigerating machine in another aspect of

10 the present invention fills any one of the working fluids

into a refrigeration circuit, which brings the advantages

that clogging 1in depressurizing mechanisms in the

refrigeration circuit 1s prevented, reliability of the

compressor is improved due to good lubrication provided by

15 satisfactory compatibility between the HFC-base refrigerant

and the mixed refrigerating machine o0il, and sufficient

electric insulation provides high reliability.



10 the present invention fills any one of the working fluids into a
“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 15 satisfactory conpatibility betweéiV-the HFC-base refrigerant and the
m xed refrigerating machine oil, and sufficient electric insulation
“provides high reliability. -17 5 WHAT IS CLAIMED IS: 1. A working fluid
conprising: an HFC-base refrigerant containing R32 at at |east 50 wt% and
a m xed reWHAgefdt ChIMBRhIHe oil conposed of a synthetic oil and an
al kyl benzene-base oil, the al kyl benzene-base oil accounting for 1 to 90
wt % of thelmi xed refdigerhtiagfhaci aemprisigg: The working fluid as defined
in Caiml, wherein 10 the al kyl benzene-base oil accounts for 5 to 90 wt%
of the mxed refrigenatinglesdi nee i ige@mntTheondrakimgd | K3 agtdedtned in
Claiml, wherein the synthetic oil is substantially conposed of an ether
oil, an esfiemsbi b0 wt%a &hdorine oil. 15 4. The working fluid as defined in
Claim 2, wherein
5 a mixed refrigerating machine oil composed of a
synthetic oil and an alkylbenzene-base oil,
the alkylbenzene-base o0il accounting for 1 to 90
wt% of the mixed refrigerating machine oil.
2. The working fluid as defined in Claim 1, wherein
10 the alkylbenzene-base o0il accounts for 5 to 90 wt% of the
mixed refrigerating machine oil.
3. The working fluid as defined in Claim 1, wherein
the synthetic o0il is substantially composed of an ether
oil, an ester oil, or a fluorine oil,
15 4. The working fluid as defined in Claim 2, wherein
the synthetic o0il is substantially composed of an ether
o0il, an ester oil, or a fluorine oil.
5. The working fluid as defined in Claim 1, wherein
the HFC-base refrigerant 1is substantially an R32 single
20 refrigerant.
6. The working fluid as defined in Claim 2, wherein

the HFC-base refrigerant is substantially an R32 single

refrigerant.



the synthetic oil"is substantially conposed of an ether oil, an ester oil,
tor a fluorine oil. 5. The working fluid as defined in Claim1l, wherein the
HFC- base refrigerant is substantially an R32 single 20 refrigerant. 6. The
“working fluid as defined in Claim2, wherein the HFC base refrigerant is
“substantially an R32 single refrigerant8--18 7. The working fluid as
defined in Caim3, wherein the HFC-base refrigerant is substantially an
"R32 single refrigerant. 8. A refrigerating nachine conprising the working
5 fluid of daim1l1 being filled in a refrigeration circuit. 9. A
refrigerati’ng machi n&heomprrikdingy filnel dvorkidef irfedii tnofl&imi Ay 2wheregnfil | ed
inarefrigeration circuit. 10. A refrigerating nmachine conprising the

wor ki ng f lthied BFC-GQbasen 3 elfedimggprfant edlsi rsubsteimrtiigdriat | en di3Zuistingle

refrigerant.

8. A refrigerating machine comprising the working
5 fluid of Claim 1 being filled in a refrigeration circuit.
9. A refrigerating machine comprising the working

fluid of Claim 2 being filled in a refrigeration circuit.
10. A refrigerating machine comprising the working

fluid of Claim 3 being filled in a refrigeration circuit.



