SPECI FI CATI ON .Lubricating oil for conpression ref
refrigerating/air.conditioning apparatus using t r‘iczi 3H
FIELD The present invention relates to a Iubrlcat reSS|on

refrigerating machine, which is used together W|th a hydrofl uorocarbg‘m JUN- 1999
refrigerant and a refrigerating/ air-conditigning machi ne using the Ssame®

10 BACKGROUND- ART Many. attenpts have hitherto been nade to prevent choking
phenonena in capillary tubes and expansion val ves caused by contami nants

generated by changing refrigerant 15 syst ens from
hydr ochl orofl uor ocar bon (HCFO) SPE@H-fmgfmﬁuorocar bon (HFC). For
exanpl-e, in "Refrigerator and Refrigerant Conpressor" disclosed in JP-A

103616/ 1995, a il teﬁuﬁeﬂesefﬂgoalﬁ Bsgb&aﬁsrae&;%ha&eﬁﬁ%ﬁ%&ﬂ lé‘Hd)res' n

and cel | ul ose mxed ester Is Used in a refrigerant passage

addi tion, in "Refr %2’ gf r. ; m@jﬂ d
235569/ 1994, a f| I ter conpose EBF d(gglgirjgsom nt er ‘g% ai\:/tllﬁgggmé\ore

size of not nore than 80 [err]mis inserted in a dryer of a refrlgeratlng
machi ne. Further, in "Refrigerator” disclosed in JP-A .25

105673/ 1986, tw udge is perforned by bl ow ng

The present invention relates to a lubricating oil for

a compression refrigerating machine, which is used tegether
with a hydroflﬁorocarbon refrigerant and a refr_igerating/
air-conditioning machine using the same.
10
BACKGROUND ART
Many attempts have hitherto been made to prevent’
choking phenomena in capillary tubes and expansion valvesl
caﬁsed by contaminants generat.ed by changing refrigerent
15 systems from hydrochlerofluorocarbon (HCFC) to
hydrofluorocarbon (HFC). For example, in "Refrigerator and
Refrigerant Compressor"' disclosed in JP-A 103616/1995, -a
filtef composed of a membrane material, such as fluororesin
and cellulose mixed ester, is used in a refrigerant passage.
20 In addition, in "Refrigerator and'Refrigerant Compressor”
disclosed in JP-A 235569/1994, a filter composed of a
porous sintered metal and having a pore size of not more
than 80 pm is .inserted in a dryer of a refrigerating
machine. ‘Further, in "Refrigerator" disclosed in- JP-A

25 - 105673/1996, the removal of sludge is performed by blowing



2 capillary tubes with a high-pressure gas during the operation. In
addition, tn "Refrigerating Cycle" disclosed in JP- ‘A 247582/1996, in order
to prevent various kinds of harmb5 caused by the accumnul ati on- of
cont’ami nants generated during refrigerating cycling, (1) a plurality of
mechani sms provided with a tube charged withpa filler or a branching valve
for dividing a refrigerant passage are used as a throttling nmechanism and
10 (2) a scavenging tube is provided through a directional
control valve apart froma regul ar passage, or (3) a synthetic ester oi
and a mneral qil,; fa?QV ' ht heng ; p0ekhals <o r Al N I
oil and an 15 %abéﬁ%y beﬁggﬁ%;nﬁﬁgﬁgl %ilﬁégg gg% ng%é gﬁgiiﬁééf réﬂigﬁgs
a Iubricatingo %Egt-ggr a conpressor. Further, in "Refrigerator
Conposi tion aﬁ e r'i gerating Cycle" disclosed in JP-A 143486/ 1997, a
refrigerating machi O i NG : [l 5 v Of ] re. ofo_
5-30 parts 20 'by&\%e%ghdtl%g% éng'ngng%oﬁa%eenlgér%&%{%é%% aéﬁg%ﬂ%%%ﬁefn 'BP
mneral oil, a,p ' ler ali, oi ppLy 1] -0l ef] L netal; 0i |le a n
Al aéﬁééé‘/f@s%’ 5/8- éJgdpeg:r t§$b r\%é{dé%ct xg{f%!%lﬁ% Oﬁ‘z&gigfserclf fAdA

alkylgenzene mi ner oi'l,”and i s-used
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(1) a plurality of‘ mechanisms provided with .a tube
charged with a filler or a branching valve for dividiﬁg a
refrigerant passage are.ﬁsed as a throttling mechanism; and
10 (2) | a sca%enging tube 1is provided through. a
directionai control valve apart from a regular passage,
or
(3) a synthetic ester oil and a mineral oil of any one
of a naphthene mineral oil, a paraffin mineral oil and.an
15 alkyl benzene mineral o0il are used at a specified ratio as
a lubricating -oil for a compressor. - Further, in
"Refrigerator Composition and Refrigerating Cycle™
disclosed in JP-A 143486/1997, a.refrigerating machine oil -
containing a base oil composed of a mixture of 5-30 pakts
20.l by weight of any one of mineral oils of a naphthene mineral
oil, a paraffin mineral oil, a pdly a—olefiﬁ mineral oil
and an alkylbenzene mineral oil, and 70—95 parts by weight
of polyol ester is used in order to prevent_the choking
phenomenon caused by an estei refrigerating machine oil.

25 - However, in the cases of "Refrigerator and Refrigerant



3 Conpressor”,disclosed in JP-A 103616/1995, "Refrigerator and Refrigerant
Conpr essor” . di scl.osed in JP-A 235569/ 1994, "Refrigerator" di scl osed I n
JP-A 105673/ 1996, and "Refrigerating Cycle" disclosed in JP-A

247582/ 1996, there 5 is a problemthat a filiter, a high-pressure gas

bl ower, a throttli-ng nmechani smcharged wwth-a filler, -and a tube for
scavengi ng- contam nants are additionally required since the previous
refrigerators and air conditioners can not be used as they are, leading to
an increased cost. In addition, 10 when the aforenentioned filters are

utilized, thergoﬁ\ ragsoant Lﬁi@@lc@éabli&m igpatn t he36ibyep95| hetiet ybgerator
cl ogged. In ad In the cases of "Refrigerating Cycle" disclosed in

JP- A 247582/ 19 t f - 3 2994,
gﬁga?(%&ggfe@a@&r SipFOSHOs* t HOBCaBdeRefini grr-at | ZB55F )

di sclosed in J 11997, the 15 above refrigerating machi ne oi

has bad m SCi bl G reffiigarads and, esped al lyoser3eogese Oand
R410A, there |shak%% b n??hat a# anount thereof to be mxed is highly

restricted. Fum?ﬁe&ig%Qqun éiéﬂ-@igéisgé&hih JPependi TER 2P0 d Nethere

operating condi {1°0ns,” T he ocCcurrence o deflection in the ratio

of the mxed .qil erefr AL
effici enc? for ]\fasahl ngéﬂ(:%ép}fll f'gfgy t%ubfelgl'ef'r%t 's OSU%E %%e_%_ﬁgklﬁl\%g\#%&\lower, 2

The present 'n%%ntE%ﬂfﬁgsﬁggKEﬁf%ﬁ“@ﬁéiﬁgdtthﬁbgv%iller, and a tube for

scavenging contaminants are additionally required since the

previous refrigerators and air conditioners can not be used.

as they are,‘leading to an increased cost. In addition,

10 when tne aforementioned filters are utilized, there afisee

~ a further problem that the filters themselves are clogged.

In addition, in the cases of "Refrigerating Cycle"

disclosed in JP-A 247582/1996 and "Refrigerator Composition

and Refrigerating Cyole" disclosed in JP-A 143486/1997, the

15 above refrigerating.machine-oil has bad miscibility with

HFC refriqerants end, especially- in the case of R410A,
there is a problem that an amount thereof to be mixed is

highly restricted. Further, there is also a problem that,

depending upon the operating conditions, the occurrence of

20  deflection in the ratio of the mixed ,oil within the

refrigeratiné machine reduces the efficiency for washing

capillary tubes.

DISCLOSURE OF THE INVENTION

25 - The present invention was done to overcome the above



4 preevious drawbacks. It is an object of the present invention to provide a

| ubricating oil, which can prevent choki ng caused by contam narits in
capillary tubés and expansion valves in the use of a HFC refrigerant, for a
conpression refrigerating machi ne without any nodification of the machine,.
and a refrigerating/air-conditioning machi nedusi ng the sanet: l
attain the above object, the present invention features a | Phﬁg’gf&ggl BEEN
for a conpression refrigerating nmachi ne, used together wthigg HE . '
refrigerant, which conprises a conpound having the foll ow ng general

formul a: R errprihli®yud ) [oafaw@dkes.r 1) [ @t ] Riser th webfeck Rdf agheonprekent

al kyl -group, alkoxy group and aryl group; R2: al kylene group having a

carbon number Ghwérdid®: tal brbemaegraomﬂs@yé@gm%gawﬁnwmrd}ﬁrcaxfl Bréwveht:
hydrogen or al kyl group; provided that when R2 = , there is no case where

Rl is an al koxX\:Hhiauy akGued SHg  konthinS ressant ial tepiungryd eomeeuUndnd
having the mscibility wwth a HFC refrigerant and the solubility with

contani nants geReIAlL8G] NvhPpedsarof thbe udeC s£f b w@nkeﬁ%a@gaﬁtt,o e a

present lubricating oil for a conpression refrigerating machin

Thereforeg the c@?z{gr%géi% if\efPf%éf'&wneeh%ﬁ&nbhm&rmtaﬁybﬁbem_eat%h
and the HFC refrigerant wthin the above refrigerating/alr-conditioning
5 machine is ngfe capged Rpdisindg thendr eentrL #P{ §€RLE Mg Phir-conditioning
machine using the same. | ' |
In order to attain the above object, the preéent:
invention features a lubricating oil for a compression
10 ‘refrigerating machine, used together with a HFC refrigerant,
"which comprises a compound having the following general
- formula: |
R1 (R20),(R30) R4
wherein R1l: any one of alkyl group, alkoxy group and aryl
15 group;
R2: alkylene group having a carbon number of 2-4;
R3: alkylene group haying a carbon number of.2-4;.
R4: hYdrogen or alkyl group.
In this essential feature, a compound' having . the
20 miscibility with a HFC refrigerant and the solubility with
| contaminants generated in the use of the HFC refrigerant is
added to 'the present lubricating 0oil for a compression
refrigerating machine. Therefore, the deflection in the
ratio between the present lubricating oil and the HFC

25 - refrigerant within the above refrigerating/air-conditioning

heet Has Been Repl

i



together with.a HFC refrigerant as a working fluid for a conpression

refrigerating nachine. Ther ef or e, the reduction in-the efficiency
for washing capillary tubes and 5 expansi on val ves can be prevented.
That is, according to the pr esent i nventi on, t he reliability of .
the refrigerating/air-conditioning machi ne5 usi ng the HFC refrigerant
may be enhanced wi thout any nodification thereof. 10 In addition
the present invention features a polyvinyl = ether [lubricating oi

for a conpression refrigerating machine, used together with a HFC

refrigerant, Whfdhoapis sastacaaspduby addery asthanppedetit dhbpotatény tdian
5wt % and not nore than 10wt % said conpound having the 15 fol |l ow ng

general forml agoddfid:er witherw 1K¥E ereFeRGeYhatr ¥ ahebekingl:fiamd oferofa
al kyl group, al koxy group and aryl. group; R4: hydrogen or al kyl group; 20

R5: alkyl ene greunpiewdivha cesbheiyeribpig of achiind m 1/ 9 Thek@dfdrd] t hithe

essential feature, since the above conmpound contains butyl ene oxide
(derr]Herr] Orddydtior £raroea é‘f'ﬂi)éieﬂéy4fo£hﬁashiﬁbuéhbiliarm)ﬁ:hbest had

HFC refrigerant and the .25 contamnants i s very good. reover,
the conpound i idldedion valves can be prevented. That is, according to
the present invention, the reliability of the
refrigerating/air¥conditidning machine using the HFC
refrigerant may be enhanced without any modificafion
thereof.
10 _ In addition, the present invention features a
‘polyvinyl ether 1lubricating o0il for - a compression
refrigerating machine, used together with a HFC refrigerant,
which comprises a compound added at an amount of not less
than 5wt$% and not more than 10wt%, said compound having the
15 following general formula:
- R1(C,H;0), (350) R4
wherein Rl: any one of alkyl group, alkoxy group and aryl.
group; |
R4: hydrogen or alkyl gfoup;
20 R5: alkylene group having a carbon number of 2-3;
n/m: 1/9 - 10/0 |
In this essential feature, since the above compound
contains butylene oxide (CHg0) haviﬁg a carbon number of 4,
the solubility with the HFC refrigerént and the

.25-- contaminants is very godd. Moreover, the compound is added



6 to the present polyvinyl ether lubricating oil for a conpression
refrigerating machine at an anount of not less than 5wt % Therefore, the
rate of flow reduction caused by choking in the capillary tubes, expansion
val ves and the 5 | i ke of a refrigerating/air-conditioning nmachi ne using
the present lubricating oil and the HFC refrg gerant as.a working fluid, can
be sufficiently decreased to 0% 10% and the choking caused by contam nants
in capillary tubes and expansion val ves can be effectively prevented.
Further, 10 since the anmount of the above conpound to be added to the

present lubricaling,9i lp)Ssa9t BsEyvieyl | Qéfler t hrupeitsting ioilolfoe a

i nsul ation resistance for the present lubricating oil as a whole can be

decr eased. Theé%%ﬁf@ssi&n'%e?@ﬁg@%%%hw¢3ﬂéﬁﬁlﬂéﬁﬁﬁgﬁncﬁmbﬁﬁt bfomot less

hernetic noto I nCr eases hat “is, according to the present

i nventi on, theg fgﬁ sa@;' | 1 hePbrotBe thel Hadey dlf HU/GW Ireeiitdt 1P ridigsed by
machi ne usi ng a Crefrigerant may be enhanced w thout any nodification

thereof. In gﬂ%k ﬁmﬁjtgﬁe E%ﬁgﬁh g'%ﬁﬁééoneXB%ﬂéﬂﬁ§ val¥ds and the

refrigerating/ oni ng equi pped ‘with a conpressor using

HFC r ef :
2 Conpountl haviRESL RE Fortou %égener%*a?%r SofSLEL A1) b cRR hoh e
wherein R: aB¥e82%t°f13£§¥Eagﬁﬂﬂp’o%ikoéﬁdgrEHQ a@ﬂcargéfrlgerant as a

working fluid, can be sufficiently decreased to O%—lb%/ and
the choking caused by conteminants in capillary.tubes and
expansion valves can be effectively prevented. Further,
10 since the amounﬁ of the-above compound to be added to the
present lubricating_ 0il is not more than 10wt%, the
reduction in Volume:insulation resistance for the present
lubricating oil as a whole can be decreased. Therefore, it
is not possible thaﬁ leakage current from a hermetic motor
15 inereases. That ie, according to the present invention,
the. reliability of the refrigerating/air-conditioning
machine using a HFC refrigerant may be enhanced without any
' modification thereof.

In addition, the present invention features a
20 refrigerating/air-conditioning machine equipped with a
compressor using a HFC.refrigerant and a lubrieating oil as
a working fluid, which comprises a compound having the

fellowing general formula: |

| R1.(R20},(R30),R4

. 25  wherein RI: any one ofealkyl group, alkoxy group and aryl



7 group; R2: al kylene group having a carbon nunber of 2-4; R3: alkyl ene
group having a carbon nunber of 2-4; R4: hydrogen or al kyl group, provided
that when R2 = R3, there is no case where Rl is an al koxy group and R4 i s
H I'n this essential feature, there is used, as a working fluid for a
conpressor of a refrigerating/air-conditionirg nmachine, a |ubrigating oil
wi th an added conpound together with a HFC refrigerant, said co
the mscibility with the HFC refrigerant and the solubility wt
contam nants generated in the use of the HFC refrigerant. Ther &k :
defl ection is not cause?,}d\l‘;pe rati o between the above lubricating oil and
the HFC refrigerant, and, consequently, the reduction in the efficiency.for
washing capillary tubes gnd @Kl@ﬁ[@ﬁ@%féﬁ%%a@i‘ﬁgbg La8¥EAt Rdmbebabrl 8~4;
according to the present invention, a high- reliable
refrigerating/air-conditggni ﬁ@gﬁ@ ' : T Wal=yg n —d
obtai ned at a Iom/pricelﬁfiﬁgﬁﬁ any 2%3#?#gg??%ﬁgf%e§ég?gﬁF§?%ﬁg?,o?ﬁg 47

enbodi nent is characteﬂﬁgxiﬂiufgggntgg gﬂ%gft Péﬂ%he above conpound to be
] s ot 1 ess tHAR O

added to the lubricating oil % and not nore than

20w % |nghis essenifalnealis gy plnceel e amouLy0f s LNGsaR0VE A BB oy

be added is 0. 1wt % or nDr e, ow re roh rate for

refri gerat i ng/ aij Conpht| gncRGPAGHReS £ PerflegLeaselohst PWcbhBHALA kY

t he case where
machine, a lubricating oil with an added compound together

with a HFC refrigerant, said.compound has the misbibiiity
with the HFC refrigerant and the solubility with
10 contaminants generated in the use of the HFC refrigerant.
Therefore, the deflection 1is not caused in the ratio
between the above lubricating oil and the HFC refrigerant,
and, consequently, the reduction in the efficiency for
washing capillary tubes and expansion valyes can be
15 -prevented. Thét is, according to the present invention, a
high-reliable refrigerating/air-conditioning machine using
a HFC refrigerant can be obtained at a low price without
any modification thereof. |
Further, one embodiment is characterized'in that the
20 °  amount of the above compound to be added to the lubricating
oil is not less than 0.1wt% and not more than 20wt%.
In this essential feature, since the aﬁount of the
above compound to be added is 0.1wt% or more, the flow
reduction rate fbr refrigerating/air-conditioning machines

25  can be decreased below the réte in the case where the
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previ ous HFC refrlgerant/ponV|nyI ether (or polyol ester) lubricating oils

are used. + Further, since the addition anmbunt of the above conpound
having a | ow volume insulation resistivity is 20m%or less, it is not
possible that the 5 volume insulation resistivity for the whol e

| ubricating oil becones too small and, conseguently, an increase in the

| eakage current froma hernetic notor makes the notor unusable. Further,
one enbodi nment is characterized in that the 10 amount of the above
conpound to be added to the lubricating oil is not |ess than 2wt % and not

more than 10w % ek o %ﬁ%t%ef@ﬁt%@l%ﬁﬂﬁyﬂ etheedu®s Qolpdk estehd
refrigerating/air-conditioning machi ne can be decreased to 0% 17%

Therefore, chokifg %%‘ﬁ%f byi €8Nt NABEE.i N Farthegdhi simey ttHResadadtion
expansi on val vés can fectively prevented Further, one enbodinent is

charact eri zed i fial JNI N SARN Xedipditas %Yﬁ%%ppéwdvéluﬁg[ enshCatson

70cSt or |ess. s essential feature, since the viscosity of the 20

above conpound %- ﬁ?}%?:i% ?Qﬁ@% gt hesy, ifeigoheeul sg@ﬁxguthgﬁ thke

above conpoun ow several thousands. her ef or e,

cl oggi ng 'th O\ . i ba )
vi scosity é{} lﬁffé s usanc#ssfsl.élvic@fsf‘@r byh&@whdté ee88riBat iy oi

| ow-tenperature region, “such
as .25 caplll %me%be1s.00(:a§}napﬂ pﬁﬁ&ent&gnsequently, an increase in the

leakage current from a hermetic motor makes the motor
unusable.

Further, one embodiment is characterized in' that the .

16 amount of the above compound to be added Ed the lubricating
. 0il is not less fhan 2wt% and not more than 10wt%.

In this essential feature, the flow reduction rate in
the refrigerating/air-conditioning machine can be decreased
to 0%-17%. Therefore, choking caused_by contaminants in

15 capillary tubes and expansion valves can be effectively
prevented. |

Further, one embodiment is characterized in that the
viscosity of the above compound at 40°C is 70cSt or less.

In this essential feature, since:the viscosity of the

20 above compound at 40°C is 70cSt or less, the molecular
- weight of the above compound should be below several

' thousands-  Therefore, clogging witﬁ' the above 60mpound
itself, caused by an increase in the viscosity to several

ten thousands in a low-temperature region, such as

25 cepillary tubes, can be brevented.



9 Further, one enbodinent is characterized in that the carbon nunber of

ei ther of the al kylene groups R2 and R3 in the above conmpound is 4. In this
essential feature, since the carbon nunber of 5 the alkylene group is
large, the solubility wth HFCrefrigerants or contam nants is
enhanced, and, consequently, the flow reductpon rate can be sufficiently

decreased to 0% 10% - .Therefore, choking caused by contamnants in
capillary tubes and expansi on val ves can be prevented nore 10
effectively. In addition, the present invention features a

refrigerating/air-coagditied) Nnénstehbbaineunitpriasl shihastEPNMBEASIY HEdJthas
a working fluid, a HFC refrigerant and a polyvinyl ether lubricating oil,

to which a conmeuyMbnl humbdt\d NG iter At O 0 DRYESRE }%@éaRtsaﬁddRQ ah
%

an ampunt of not |ess than 5wt % and not npre than | Oa

RL( Q] et 1] H er 1 kil eiidveReQriifddR4 ey ei n R1L: any one of al kyl group,
al koxy group and aryl group; 20 R4: hydrogen or al kyl group;

Ro. aikylene groun Iayivii e840R0iJ1MPeAtAkes" 3inteMint Lartdh Oniobh! 81

essential feature, since the above conpound contains butyl ene oxi

(Gerr] H o] Oediaviaigyd ol bR DEL 0f adge25 thet NotAbYR kY Vitkhh HFE
refrigerants and contam nants i s :
refrigerants or contaminants is enhanced, and, consequently,
the flow reduction rate can be sufficiently decreased to
0%-10%. Therefore, choking caused_.by contaminants. in
capillary tubes and expansion valves can be prevented more
10 effectively.

In additidn, the .present invention features a
refrigérating/air—cdnditioning machine equipped with a
compressor using, as a working fluid, a HFC refrigeranf and
a polyvinyl ether lubricating oil, to which a compound

15 having the following general formula ié added at an amount
of not less than 5wt% and not more than 10wt$:
R1 (C,H,0), (R50) R4 ' B
" wherein Rl:any one 6f alkyl group; alkoxy group and aryl
group;
20 R4: hydrogen or alkyl group;
R5: alkylene group having a carbon number of 2-3;
n/m: 1/9 - 10/0 | ”

In this essential feature, since the above-cpmpound

céntains butylene oxide (C,H,O0) having a carbon number of 4,

25 - the solubility with HFC refrigerants and contaminants is



10 very good. = Moreover, since the conpound is added to a polyvinyl ether
lubricating oil at an ampunt of not- less than 5wt % the flow reduction rate
in a refrigerating/air- conditioning nachine can be sufficiently decreased
to 0% 5 10% Therefore, choking caused by contamnants in |
capi I'l ary tubes and expansion valves can be pffectively prevented. Further,
since-the amunt of the above conpound to be added to the | ubricating oi

is IOm%or less, the reduction in volune insulation resistance for the
whol e 10 Iubrlcatlng oi | can be decreased. Therefore, it is not

possi bl'e that k gagod?d'”erﬁofé&%ﬁ heiRle CtAB! PorgdurRASEs. adwddi $o a

according to t ent invention, a high-reliable

refrigerating/ {;igwﬂ% HY. ﬂ&ﬁbi&&tyﬁgn%ﬂ HEC Baf @it ogamde less

obt ai ned wit ho atlon 15 ereof. Further, one enbodinent is

characteri zed kgPhh%ht% %%#fié%rEééth dyqvn ihhe ghome goner d?/air—

formula is 7/3 nor e i's essentl eature, since the ratio nto

m20  in the ap }{grlgg&?{ Al JQLRU 3 ¥ 03 Ciltedis f‘enEid\F QEEPEALEEAN tf b¥e

g
butyl ene oxi de“P¥ consequen ow reduction rate in a

ref 11 gerating g cond F2PL RO BECNARAY Do 4 TeT o er Bl 5%

capillary tubes and expansion valves can be effectlvely
prevented. Further, since the amount of the above compound
to be added to the lubricating oil is 10wt% or.less,-the
reduction in volume insulation resistance for the whole
10 - lubricating o0il can bé decreased. Therefore, it 1is not
possible that leakage current from a hermetic motor
increases, That is, according to the present invention, a
high-reliable refrigerating/air-conditioning machine using
a HFC refrigerant can be obtained without any modification
15 thereof.
Further, one embodiment islcharacterized in that the
ratio n/m for n and m in the above general formula is 7/3
or more. |
In this essential feature, since the ratio of n to m
20- in thé above general formula is 7/3 or more, the proportion
of the butylene oxide is large and, consequently, the flow
reduction rate in a refriggrating/air-conditioning maéhine
can be further decreased to 0%-5%. Therefore, choking
caused by contaminants in capillary tubes and expansion

25 ' valves can be prevented ﬁore effectively.



caused by contaminants in capillary tubes and expansi on 25 val ves can be
prevented nore effectively. Further, one enbodinment is characterized in
that the viscosity of the above conpound at 40[err]C is nore than 32cSt and
not "nore than 70cSt. In this essential feature, since the viscosity of the
5 above conpound at 40[err]C is above 32c, the reduction in volune

I nsul ation resistance for the whole lubricating oil can be decreased.
Further, since the viscosity of the above conpound is 70cSt or less, the
nol ecul ar wei ght of the above conpound shoul d be bel ow several - t housands

and, 10 Conseque@ﬁkfherg“@ﬂ@ Nén¥bd fmefie isbQtaragdell ihsehiat the
caused by an increase in the viscosity to several ten- thousands in a

| ow-t enper at ur agle%geg SHCh RS ARl | @npduesat Ca0° beipr avewrt athanl B2cst
BRI EF DESCRI PT. ﬁE DRAW NGS Figure ™1 is a view show ng the

rel ati-onship bgﬁﬁeﬁgtCﬂBgEtkﬂ $ Hekgadding PAG to a refrigerating machine .
oil used in thé refrigerating/air-conditioning machine of the present

invention and the ngp%@é téc}ﬁ%%w? f@a%ldre, sifit§UERe2 viScRSUYV SHIOMhE]

the rel ati onshi p between con or adding PAGto a refrigerating-

machi ne ol aagﬁégga%)qﬁ@&ﬁ/dt Qer efd @n i%oﬁlﬁé&@d:&&gm’ Fi{HE erddubit9ent £n

Is a view'sho conparing wt

volume insulation resistance for the whole lubricating oil
can be. decreased. Further, since the viscosity of ‘the
above compound is 70cSt or less, the molecular.weighf of
the above compound should be below severai thousands and,
10 consequently, clogging with the above comﬁound itself,
caused by an increase in the viscosity to sgveral ten-
thousands in a low-temperature region, such as capillary

tubes, can be prevented.

15  BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a view showing the relationship betWeen
conditions for adding PAG to a refrigerating machine oil
used in the réfrigerating/air—éonditioning machine of the
present invention and the property therefrom. _
20 Figure 2 is a view showing the relationship between
conditions for adding PAG to a refrigerating machiné oil
- and the property therefrom, continued from Figure 1.
Figufe-3 is a view showing data for comparing with the
results in Figuré 1 and Figure 2.

25 Figure 4 is a.view showing the re}ationship between



results in Figure.1l and Figure 2. .25 Figure 4 is a view show ng the
rel ati onshi p between 12 the addition anmount and the flow reduction rate
when RI(EOQ)[err] (PO [err]R4 is added to PVE. Figure 5 is a view show ng the
rel ati onship between the addition anmobunt and the flow reduction rate when 5
R1(BO [err] (EOJ[err]R4 is added to PVE. Figape 6 is a view showi ng the

rel ati onship between the addition anount and the viscosity as well as .the
volume insulation resistivity when RL(BO[err] (EO[err]R4 is added to PVE
10 BEST MODE FOR CARRYI NG OQUT THE I NVENTION Figure 1 and Figure 2 are

vi ews_showi ng e I elddiitaeshi Rmoudal Waeid i O¥Iow Ceeduitddn raee when
addlng pol yal kyl ene glycol to a refrigeration machine oil used for the

refrigerating/ qur(mnqlpb?]m Nps Ne@déder®f pthl s node of 15 the present
invention and property théerefrom Additionally, the refrigerating/

ai r-condi tioni ng' maGRifisHf 5t Hiss 4A0¢e el I UESORE PRGN SHsH S eBliEhBed
wth a conpressor using a HFC refrigerant and a lubricating oil as a

wor king fluid. g&ﬁ 1itQ®n t RGMARRYE aPQ Y3y ¢78wd! seeahc&%ﬁ) kﬁt%o when
represented by t e ow ng general formula: RI(R20)[err](R30)[err]R
wherein Rl any0@)0fed) 4 £ Whded! gfgxyvg[oup and aryl

Figure 6 is a view showing the relationship between

the addition amount and the viscosity as well as the voiume

insulation fesistivity when R1(BO),(EO),R4 is added to PVE.

10 BEST MODE FOR CARRYING OUT THE INVENTION
Figure 1 and Figure -2 are views showing the
relationship between various conditions for adding
polyaIkylene glycol to a refrigeration machine oil used for
the refrigerating/aif-conditioning machine of this mode of
15 the present invéntion and property therefrom. Additionally,
the refrigerating/ air—conditioning machine of this mode of
the present invention is equipped with a compressor using .a
HFC refrigerant and a lubricating oil as a working fluid.
In addition, the above polyalkylene glycol (PAG) is
20 represented by the following general formula:
R1 (R20),(R30) R4
wherein R1l: any one of alkyl group, alkoxy group and aryl
group;
R2: alkylene group having a carbon number of 2-4;

.25 ' R3: alkylene gfoup having a carbon number of 2-4;



group; R2: al kyl ene group having a carbon nunber of 2-4; .25 R3:

al kyl ene ‘group having a carbon nunmber of 2-4; 13 R4: hydrogen or al kyl
group. Synbols a-n in the figures represent the case where pol yvinyl ether
(PVE) is used as a refrigerating imachine oil, provided that the essenti al

features of RI-R4 are 5 varied in a-d. 1§n addition, in d-g, k, 1, m
and n, the amount to be added to PVE is varied with the essential features
of R1I-R4 fi xed. Further, in h and i, the carbon number of Rl is varied.
Synbol o in the figure represents the case where an ester oil is used as a

refrigerating 10 maeh Ny Ptdgen g¥kgik%?a% It)Ithe flow reduction rate

in Figure 1 and Figure 2 is arate of floO on caused by choking in

%ﬁaﬁﬂﬁ &S and %%%H% b

fﬁg';Lng L@E?;AG r estep ﬁﬁ:ﬁPAG I'S EH Ei%ge Fr gééﬁ Eh%a%E % ?Péggént.
Z?L;P:Le OXi ge léiﬂBgt%%gs but yltenesg%lgge:'%r)éuﬁ% %i%%eatl m?% ;ne
corparing v LILNCREBSHLER | It OUif 1eUBMNEIQU Cedy SYERCI S Pay ;Rgleg?gﬁ 20

figure represen cases eré no ad rve s ad

represeny s th,%r&aescf mhesea’ of o @ e 1o HES RR%, apnd i“em, and n, the

~amount to be added to PVE is varied with the essential

featﬁres of R1-R4 fixed. Further, in h and i, the carbon

number of Rl is varied. Symbol o in the figure represénts

the case where. an ester oil is used as a refrigerating

10 machine oil. Additionally, the flow reduction .rate in

Figure 1 and Figure .2 is a' rate of flow reductibn caused by

choking in capillary tubés, expansion valves and the like

when a lubricating oil of the above DPVE/PAG or ester

0il/PAG is used together with a HFC refrigerant. Further,

15 in Figure 1, "PO" stands for propylene oxide,'"EO" does
ethylene oxide, and "BO" does butylene oxide.

Figure 3 shows data for comparing with the results in

Figure 1 and Figure'z. Symbols p-r in the figure represent'

the cases where no additive is added, and among them, p

20 represents the case where refrigerant is HCFC R22, and the

réfrigerating machine o0il is Suniso 0il. 'In addition, g

represents the . case where the refrigerant .is a HFC

refrigerant, and the refrigerating machine oil 1is PVE.

Further, r represents the case where the refrigerant is a

25 HFC refrigerant and thé refrigeréting machine o0il is a



refrigerating machine oil is Suniso Ql. |In addition, q represents the
case where the refrigerant is a HFCrefrigerant, and the

refrlgeratlng machine oil is PVE Further, r represents the case where the
refrigerant is a 25 HFC refrigerant and the refrigerating machine oil is
a 14 polyol ester (POE). Synbols $4 and t in the figure

represent the cases where an additive is added and, anong them s
represents the case where the refrigerant is PVE, and the additive is
pol ybutene. Further, t represents the 5 case where the refrigerating

machi ne oil pslRYE, éﬁdekhe(@¢EDL|Ve SyBbodkkyknaphihatengn the figure
Additionally, the flowreduction rates in the cases of s and t are rates

of flow redUQbEQ@s@ﬁ'tS&.dléJYCé?@g'Wﬁeké %@pla{d&iﬁ'wé'b% aBERANSIHY) VahYE
and t he when a lubricating oi | PVE/ponbuten

or PVE/ al kykRaaht kaleredént siSeHe fc%%tnﬂ{eﬂ&tt'hé ?E@rlata&ha%f a4 - pvE

Figures 1-3 indi cate that the amount of PAG t-o be added i required to be

0. 1wt % r t c W r n rat
Dhe tase of FRg) B SIAIAREALIGLIDEL RO T EAEHEON, o b e

that the vol ggBel RHEAL | ERe! VEHilgerat iMg ASEh Fnd OW: (AR Oﬁlﬁat ¥ the
10[err]-10[err] [err]cm and, when the aé%ltlon amount i's too {arge, ?%e
volune.  insghatk9ge &SI %tl'k‘:{z'ltnﬁphtfl'x%rlenet.he A\mﬁlt%.onally, the flow
reduction rates in the cases of s énd.t are rates 6f flow
reduction caused by choking in capillary tubes,_expanéion
valves and the 1like when a lubriéating oil of
10 PVE/polybutene or PVE/alkylnaphthalene is used together

with a HFC refrigerant.

Figures 1-3 indicate that the amount of PAG to be
added is required to be 0.1wt% or more in order to decrease
the flow reduction rate below that in the case of HFC/PVE/-

15 (@ in Figure 3). In addition, it is well known that the
‘'volume ihsulation resistivity of PAG is low (approximately
10°-10" Qcm) and, when the addition amount is too larges,

" the volume ‘insulation resistivity ~for the ~ whole
refrigerating machine oil becomes too low and, consequently,

20 an increase in the leakage current from a hermetic motor,
which 1is usually used frequentiy for refrigerating/air-
conditioning machines, makes the motor unusable. From this
point of view, the amount of PAG to be added is required to
be_20wt% or less. That is, in this mode of the present

25 . invention, the amount 6f PAG addition is not 1less than



refrigerating machine oil becomes too | ow and, consequently, 20 an

I ncrease in the. | eakage current froma hernetlc notor, which is usually
used frequently for refrigerating/air- conditioning nachines, makes t he
nmot or unusable. Fromthis point of view, the amount of PAG to be added is
required to be 20wt % or | ess. That is, iY6this node of the present 25

i nvention, the anmount of PAG addition is not |ess than 15 0. 1wt % and
not nore than 20wt % Additionally, when distinct effects are
desired, it is desirable that the anpbunt is not |ess than 2wt % and not

nore than 10pf%tén addi thes, wbes thkeaw Scesitsy, of ARG iitS oIy, 7 OGeHerp
(40[err]C3 since the nol ecul ar wei ght. shoul d be above several thousands,

the viscosityistihctNeRseELsd 0 agRvedakiken; thpusandgegPrablled that the
| ow-t enperature region, such as a caplllary tube, which may lead to

cl oggi ng wi t smbW¥eti 1 sehbt Daskhenahhotiandd ﬁb%nm%@thaﬁ MighAQSi ty 1S
remar kably 10 l'ow, the viscosity for the whole refrigerating machi ne oi

will not decreaserj 02881 R8abH Uhethhd hﬁ@é&éi%;?%f‘”?ﬂ@t iksS aBloRant dldiM %

From t he above point, the V|sc03|ty of PAG at 40[err]C 1n this node of the

prese”ts'nVe@&OQ@)'SsiﬁEet%hépm5$edﬂldf*ﬁhlgﬁi should BEOELRvR Idk %ﬁ&fe 1
and Figure 2, it 1s seen that the flow reduction rate shows snal | ues as
0% 17% when gnéfifands, the viscosity will increase to several ten-
thousands cSt in a low-temperature region, such as a
capiilary tube, which may lead to clogging with PAG itsélf.
On the other hand, even when the viscosity is remarkably

10 low, the viscosity for the whole refrigerating machine oil
will nqt decrease to be harmful, when the addition amount
is around 0.1lwt%. From the above point, the viscosity of
PAG at 40°C in this mode of thé present invention is set to
70 cSt or less.

15 From a-n in Figure 1 and Figure 2,"it is seen that the
flow reduction rate.shows small values as 0%-17% when a HFC
refrigeraﬁt and PVE are used, indicating that the addition
of PAG to PVE is effective to prevent choking of capillary
tubes, eﬁpansion valves and the like. In addition, in the

20 case. where the qarbon number of the alkylene group R2 of
the above PAG is 4 (corresponding to d-n in Figure 1 and
Figuré 2), the flow reduction rate is much smaller than
‘that for R22 (HCFC refrigerant)/Suniso 0il when the.amount

to be added to PVE is 2.5wt%-10wt%. Therefore, it is seen

25 - that the flow reduction.rate can be suppressed by setting



réfrigerant and PVE are used, indicating that the addition of PAGto PVE is
effective to prevent choking of capillary tubes, expansion valves and the
like.. In addition, in the 20 case. where the carbon nunber of the

al kyl ene group R2 of the above PAGis 4 (corresponding to d-n in Figure 1
and Figure 2), the flow reduction rate is ggch smaller than that for R22
(HCFC refrigerant)/Suniso Q| when the anount to be added to PVE is .
2.5Mm % 10wt % Therefore, it is seen 25 that the flow reduction rate can
be suppressed by setting 16 the carbon nunber for either of the al kylene

groups R2 andB d&rbor ahbRbet N28r3eitRe2dds it méﬂ@oﬁpﬁﬁzkﬁﬁ_g Iagrdge

refrigerant and PCE (ester oil) are used, the flow reducti

5 (25% 33%A3 a% ShovtHYr rehdh A gure 3. However, as shown by o in Figure
2, the flow reduction rate is suff?ciently decreased to 5% 10% by addi ng

PAG t ter oi ti ot di 0N .0l & ve, PAG,|
cffective to oster i foorygoh?! Whier [ghe  4bode RC p i oReAR Tald Op0E,

Chan 70cst (AOTGT] O hb SR nERSE C Fhbr e ng eArEt B HECn P 1HREE, o

than 70cSt (4 synthetic rLca n such as™ P )

Ciesi ratl y HESAaEh M fogn 1IN Oth A B HERJAEY £26Rbwn by
o in Figure 2, the flow reduction rate is sufficiently
decreased to 5%-10% by adding PAG to an ester oil,
demonstrating that the addition of the above_ PAG- is
effective tb ester oils.

10 As described above, in this mode of the present
.invention, by adding PAG having a viscosity of not more
than 70csSt (40°C) to a synthetic lubricating ¢il, such as
PVE and ester oils, at an amount of not less than 0.1wt$
and not more than 20wt% (desirably, not less.than 2wt% and

l15 hot more than 10wt%), lubricating oils having good
- solubility with both a HFC refrigerant and contaminants can

be obtained. Therefore, in a refrigerating/air-
conditioning machine equipped with a compressor using the

above lubricating oil together with a HFC refrigerant as a

20 working fluid, the deflection in the ratio between the-
present 1lubricating o0il and the HFC refrigerant is not
caused within the machines and, consequently; a reduction
in the efficiency for washing capillary tubes and expansion

valves can be prevented. In that case, a high-reliable .

.25  refrigerating/air-conditioning machine can be obtained at a



15 not nmore than 10wm%, lubricating oils having good solubility
with both a HFC refrigerant and contam nants can be obtained.

Therefore, in a refrigerating/air- conditioning machi ne equi pped with
a conpressor using the above lubricating oil together with a HFC
refrigerant as a 20 working fluid, the7deflection in the ratio between

the present lubricating oil and the HFC refrigerant is not caused within
t he machi nes and, consequently, a reduction in the efficiency for washing
capillary tubes and expansion valves can be prevented. In that case, a

hi gh-rel i abl b pridefvigeset i dy ansdLONEation 88 ERENhAEKEABshe obt ai ned
at a 17 Tow price w thout any nodification of the machines. Meanwhile,

as described abovereartbErd Al las WaeBcriBRJCaEDEPe NUTESSe Of 2 B KV ! IRPLP
R2 of the above PAGis "4", the flow reduction rate becones ~ snal

- Then, in tharbon EBOM g e LGP0 ERENG £ 1 PHENEDEPe ?EE H%e'Qﬁ'

Rl(BC»[err](RSO)[err]FM wherei n . any one of al kyl group, al koxy g{ou
and aryl grouhe RE1dw draderRtbnd! kytedr 1 :
group havi ng aecar bon nunber of n2- 3; ﬁ rr]fpg%)még 1%1?60 ll S ngHC%% bed’lﬁly e

detail, g n WHAN 20y adSF ra 65888 & invention, the use of:
| R1 (BO), (R50) R4

wherein R1l: any one of alkyl group, alkoxy group and aryl
groﬁp; | |
R4: hydrogen or alkyl group,

10 R5: alkylene group hav1ng a carbon number of 2- 3

n/m: 1/9 - 10/0.

is described in detail, in which (R20) of PAG represented

by the general formula R1(R20),(R30),R4 is substituted with

"BO (butylene oxide)".

15 Figure.4.shOWS the relationship between the additipn
amount and the flow feduction_rate when_Rl(EO)nUKngR4 is
added to a refrigerating machine o0il PVE, wherein the
carbon number of the alkylene group R2 is 2 and the carbon
number of the alkylene group R3 is 3 in the above PAG. The

20  numbers in Figure 4 represent n/m. This figure indicates
that the flow reduction rate becomes 5%_or more regérdless
of n/m when the carbon numbers of alkylene groups R2 and R3
both are 3 or less and, in the case where the carbon’
numbers of .the alkylene groups R2 and R3 are 3 or less, the

25 . flow reduction rate can hot be decreased. Therefore, it is



by the general fornula RI(R20)[err](R30)[err]R4 is substituted with "BO
(butyl ene oxide)". 15 Figure 4 shows the relationship between the
addi ti on. anount and the flow reduction rate when RI(EOQ[err](PO[err]R4 is
added to a refrigerating machine oil PVE, wherein the carbon nunber of the
al kyl ene group R2 is 2 and the carbon nunbgg of the al kyl ene group R3 is 3
in the above PAG The 20 nunbers in Figure 4 represent n/m This figure
i ndicates that the flow reduction rate beconmes 5% or nore regardl ess of n/m
when the carbon nunbers of al kyl ene groups R2 and R3 both are 3 or |ess

and, in the efFectivee tbe dediEHsSUMMRY SFobwt heedhdkiyl eme WHtPEHBZR apHeR3
are 3 or less, the 25 flow reduction rate can not be decreased.

Therefore, itarbon nhfibehf F it 0 KWAERASE JUF HI ov% resctd of 6?“1@6?:@?

t he carbon nunber of the al kylene group R21s Set to 4 or- nore. Figure

shows the relatio | h ddidq | GHERHYS f LAn -
rate when R1( B@[g??}l?l%e% 2??%% ?gQSCHéI%ed to tﬁggg%gée ﬂr%,vr%gg?g%?ﬁg .

machi ne oi | BMBuntFUrdethe FiAWWE FedhO¥Soh NG el %ﬂ&?sﬁhRBBﬂmr%ﬁ@eis

addi tion ampbunt and the volume insulating resistivity for the

PS80 st e Abkore Motk oo TNEQ LUIROLET UV, sbomor,
oi | PVE. F@Eur@u@‘%ﬁ)wsi RHROR 1 St il p st thd dBdition amount
and the wvolume insulatj__ng resistivitiz for the whole
lubricating  oil  added  with Rl (BO),(EO).R4  when

R1 (BO),(EO) R4 is added to the above refrigerafing machine

10 oil PVE.  The numbers in both figures represent n/m.

| Figure 5 indicates that, in the case of n/m = 1/9, 10% of

the fiow reduction rate can be obtained when the addition

amount is 10wt$. In addit.ion, when the ratio n/m is

increased, the flow reduction rate is 10% or less even when

15 the addition amount is decreased from 10wt%, and, thus, an

effect to decrease the flow reduction rate is recognized in

the range of n/m 1/9 - 10/0. Additionally, it is seen
that, when the wvalue of n/m is 7/3 or more, the flow
reduction rate is remarkably low (0%-5%) and, in the case
20 of n/m = 5/5, the flow reduction rate is high. Further,
Figure 5 indicates that when the addition amount is 5wt$ or
more, the fiow reduction rate is rapidly decreased below
2.5%. 'ﬁowever, as seen in Figure 6, when fhe addition

amount is increased above 10wt%, the volume insulating

25 - resistance for the whble lubricating o0il is decreased



. Figure 5 indicates that, in the case of n/m= 1/9, 10%of the flow

reduction rate can be obtai ned when the addition anount is 10w % I n
addition, when the ratio n/mis increased, the flow reduction rate is 10%
or | ess even when 15 the addition anount is decreased from 10wt % and,

thus, an effect to decrease the flow reductpon rate is recognized in the
range of n/m= 1/9 - 10/0. Additionally, it is seen that, when the val ue
of nfmis 7/3 or nore, the flow reduction rate is remarkably | ow (0% 5%
and, in the case 20 of nfm=5/5, the flow reduction rate is.high.

Furt her, Flg@&gniﬂlwdmgg@es t hat when the.addition anount is 5w % or nore,
the‘fIOM/reductlon rate-is rapidly decreased bel ow 2. 5% However, as

seen in Figure 6, ppaen idje ﬂﬁdthhenn@wr&fl Ehéng&%%%% K LUK %0 £LBR

vol ume. i nsul ating 25 resi stance for who lubricating oil is
decreased  th@ Sia@Rivid Ca¥irves,Thakmés. Rﬂéhb?s Q4°f15he FSENte
“invention, fromthe above points, when RL( err]CEC»[err]R4 'S added to a

refrigeratinge#aqlieRatiny RMenide SPOVEyR/ Mis asbgg n%ll i% . sef 1?:2/ §yqand

the addition anDunt |s sét to not less thah 5w %

10wt % 5 Addityg ?nd WRN 248t 81 6AC kY 5%ﬁ£tfsa%§tdq§#rﬁgtlgfﬁ#é than

desirabl e that the ‘value of n/fmis set to
5wt% and not more than 10wt$. Additionally, when . a

distinct effects are desired, it is desirable that the
value of n/m is set to 7/3 or more (7/3 - 10/0). |

In addition,'Figure 6 shows the felationship between

10  the viscosity of R1(BO),(EO),R4 (n/m = 7/3) at 40°C and the

“volume insulating resistivity for the whole lubricating oil.

Figure 6 indicates that the volume insulatipg resistance

for tﬁe whole 1lubricating oil is significantly decreased

when the viscosity becomes below 32cSt. However, as

15 described above, when the viscosity exceeds.70cSt (40°C),

" the molecular weight should be above several thousands, and

the viscosity will increase to several ten—fhousands cSt in

a low-temperature redion, such as a capillaty tube, which.

may lead to clogging with R1(BO),(R30),R4 itself. Therefére,

20 in this mode of the present invention, the viscosityjof

R1(BO),(R30),R4 at 40°C is set to more than 32cSt and not

more than 70cSt.

INDUSTRIAL APPLICABILITY

25 The lubricating 0il for compression refrigerating



‘Irr addition, Figure 6 shows the rel ationship between 10 the viscosity of
RL(BO[err](EO[err]R4 (nfm= 7/3) at 40[err]C and the vol une insul ati ng
resistivity for the whole lubricating oil. Figure 6 indicates that the

vol unme insulating resistance for the whole lubricating oil is significantly
decreased when the viscosity beconmes bebkgw 32cSt. However, as 15
descri bed above, when the viscosity exceeds 70cSt (40[err]C), the nolecul ar
wei ght shoul d be above several thousands, and the viscosity will increase
to several ten-thousands cSt in a | owtenperature region, such as a

capillary tubgachitidd reycdedingo €b09&hed WrdsdRH BQdAwsrt{&30) E?L rf3dq
e

itself. Therefore, 20 in this node of the present invention,

viscosity of {RYSNdewi{RINE eFdtgetarts eﬁélgré@eﬁet cﬁekﬁlﬁgechﬂ%d%sﬁ
and not nore than 70cSt. | NDUSTRI AL- APPLI CABI LI'TY 25 . he

lubricating QdtadiHant®PigSSEapi1igkyi 9 ishg 205 pRh a isng
to the present ir?velnta}%n is used ?éget hSe,r %@#ﬂFéﬁ%f r?ger aﬁ?gﬁt ogggé’\%gnt

choki ng causgd ghoRont-aghi2ahy !&famgldﬁmattg%% a-&ﬁi gegf.%gnéh@géggﬁggng

wi t hout requiring any nodifications of the refrigerat
5 machines.



éi ﬁhat isclaimed is: 1. A | ubricating oil for a conpression
refrigerating _machine, used tegether with a hydrofluorocarbon refrigerant,
ich conprises an added conp und having the follow ng general formula: Rl

(R20) n( R30) rrﬁﬂls\sdwmﬁ “ﬁ one of alkyl group, alko Y@SH :
group; R2: alk \ VI ng a carbon gunber of 2-4f R3:

haV|ng a carbo R4: hydrogen or al kyl gris :

when = e |s no case where Rl is an alkoxy group and R4 is H 2.
A'polyvinyl ether | ubricating oil for a conpression refrigerating nachine,
used toget hewaart hsachxduebdl wgkocarbon refrigerant, which conprises an
added conpound having the foll owi ng general fornmula at an anmount of not

l ess than 5wt % and noj Mok ildad nkOWi% Fr (L1 ebfnb%e%&bi?) [z%rfﬂl(d%‘i%ﬁiél R4

wherein R1: any one of al kyl group, al koxy group and aryl  group;
hydrrogen Orﬁ%&ﬂingrOHQengo?éEKKEeQEtﬁrQuﬁyaéﬁgﬁﬁoﬁo%%&%gﬂ Téﬁyigﬁﬁaﬁ%B

nfm 1/9 - 10/0 rigerating/air=conditioning mchine pped

with a CO”W@%J?%I f;"f?.s 3 &EC 4pf 5&@3&32&0@9&& Lh’?é!rfﬁ% NGO 'fcﬁﬁlcs%ung

wor ki ng f1l ui aracterlze t aco havi n

f0||OMA€BO?ﬁ@§ﬁ§£ al OFgHh Fglés added to the Iubrlcatlng oil: Rl

(R20) n( erein any one of al kyl group, al koxy group and aryl
group;- R2: al kyl ene group haVRTQRQQ?aﬁQRﬂ pynber of 2-4;

wherein R1: any'one of alkyl group, alkoxy group and aryl
group; |
_R2; alkylene group having a carbon number of 2-4;
10 R3: alkylene group having a carbon number of 2-4;
R4: hydrogen or alkyl group.

2. A; polyvinyl ether 1lubricating oil for a
compression refrigerating machine, used together with a
hydrofluerocarbon refrigerant, which comprises an added

15 compound having the following general formula at an amount
of not less than 5wt% and not.ﬁore than 10wt%:
R1 (C,H,0) , (R50) ;R4 ' .
" wherein RI: any one of alkyl group; alkoxy group and aryl
group; |
" 20 R4: hydrogen or alkyl group;
R5: alkylene group héving a carbon nﬁmber'of 2-3;
n/m: 1/9 - 10/0. |
3. A refrigerating/air-conditioning machine equipped
with a compressor ueing a HFC refrigerent and a lubricating

25 oil as a working fluid; which is characterized in that a

-_—

RR R 0



ﬁSfJaIkylene group having a carbon nunber of 2-4; R4: hydrogén or al kyl
group, prOV|ded—pha%—mheﬂ—RQ———FB there is no case where Rl is an al koxy
goup and R4 is refrigerating/air-conditioning machine

according to c'IIh S- e qce he anount of said conpou dl'Hiﬁ gpﬁgadmgiBEEN
t he Iubrlcatlng | II ss :than 0. 1we% and not norfe aRE 22

5. The refr condltlonlng machi ne accor di-Rg-—t-o c.q.m-a
wherein the amount of said conpound to.be added to the Iubrlcat|ng oil is
not |ess than 2wt % and not nore than 10w % 6. The

refrigeratin TR n i%égk wher eh 04t

Vi SCOgI ty of gysogdlﬂd) corrg(i)%‘;r']%{%t EﬁgaerrlF%@gl%?O t éPI gts)gh & \@1 %“Eagd tl]'%
refrigerati ng4g #Hq ng j@chine according to cIa|n13 mhereln the
car bon nunber of e r 0 he alkylene groups R2 and .R3. in said conpound
is 4. 8. A refrlgeratl ng/ g4 |kben|ﬁgg machi ne equi pped with a
conpressor -using a HFC refrlgera d &6 yvinyl ether lubricating oil as

Fol Tow ng geerBetihy RAS any ShEdH 3RH (Godd # Rho By T IEREU ndHhDS o "

not l-ess than 5m¢96and¥£§%3nnre than 10wt %
Rl(C[er?]H[err]C»[err] ‘Terr] R4

alkylene group having a carbon ndmber of 2-4;
R3: alkylene group having a carbon number of 2—4;-
R4: hydrogen or alkyl group;l | |
4.  The refrigerating/air-conditioning  machine
10 according to claim 3, wherein the amount of said compound
to be added to-the lubricating oil is_not less than 0.1wt$
and not more ﬁhan 20wts .

5. The refrigerating/air-conditioning machine

according td claim.4, wherein the amount of said compound
15 to be added td the lubridating oil is not leés.than 2wt g
and not more than 10wt%.

6. The refrigerating/air-conditioning d machine
according to claim 3, wherein .the viscosity of said-
comﬁound at 40°C is 70cSt or less.

20 7. The refrigerating/air-conditioning machine
according to claim'3, wherein the carbon number of either
of the alkylene groups R2 and R3 in said compound is 4.

8. A refrigerating/air-conditioning machine equipped

with a compressor using a HFC refrigérant and a polyvinyl

25 - ether lubricating 0il as a working fluid, which is

* c L M S *




5 wherein R1l: any one of alkyl group, alkoxy group and aryl group; R4:
hydr ogen or al kyl group; R5: al kyl ene group having a carbon nunber of 2-3;
nfm 1/9 - 10/0. 10 : 9. The refrigerating/air-conditioning
machi ne according to claim8, wherein the ratio of ntom n/min the
general fornmula is 7/3 or nore. 10. The p3refrigerating/air-conditioning
machi ne according to claim8, wherein the viscosity of said 15 conpound
at 40[err]Cis nore than 32cSt and not nore than 70cSt. :

characterized in that a compound_ having the following
general formula is added to the_ lubricating oil at an
amount of'not less than 5wt% and not more than 10wt$:
| R1 (c4H30)‘n (R50) R4 |
5 wherein Rl: any one of alkyl groﬁp, alkoxy group and aryl
group;
R4: hydrogen or alkyl group:
R5:. alkyiene group having.a carbon number of 2;3;
n/m: 1/9 - 10/0. |
10 9. The refrigerafing/air—conditioning machine
according to claim 8, wherein the ratio of n to m, n/m in
the general fdrmula is 7/3 or more.
10.  The refrigerating/éir—conditioning machine -
according to claim 8, wherein the  viscosity of said

15 compound at 40°C is more than 32cSt and not more than 70cSt.
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