; XYe3eCGHGE 6T48 REFRI GERATI NG APPARATUS TECHNI CAL FI ELD [ 0001] The
present invention relates to a refrigerating 5 apparatus that enploys an
HFC (hydrofl uorocarbon) refrigerant. BACKGROUND ART [0002] Recently, there
have been energetically devel oped 10 refrigerating apparatuses that e

| oy
an HFC refrigerant in place of an HCFC (hydrOChlorOfluorocﬁwﬂl Mmmrw

refrigerant. As the above-nentioned HFC refrigerant, there
(m xture refrigerant of HFC32, HFC125 and HFCl34a), 8410A (m

Xkdg18+

refrigerant of HFC32 and HFC125) and the |ike. 15 However, the

above- nenti oned 8407C and 8410A refrigerants have high gl obal

effects although they take no ozone disrupting action, and th

have the drawback of poor cooling efficiency in a refrigerati

war m ng

mwum\uwmnmm\urs

since their coefficients of performance are ow. 20 [0003] Accordj

there is recently proposed a refrigerating apparatus that enploys a S|ngle
subst ance of R32 (difluoroneth ant that has a
principal ingredient of R32. ﬁ@gééggﬁgﬂégg Eégékg§ﬁlch has a | ower gl obal
warm ng effect than that of the 8407C 25 and 8410A refrigerant and has a

hi gh coefficient of 1 - 2 performance, inproves the cooling efficiency

of the refriﬂgég&i@ﬂLafpgﬁgtus.

[0001] The present invention relates to a refrigerating
5 apparatus that enmploys an HFC (hydrofluorocarbon)
refrigerant.

BACKGROUND ART

{0002] Recently, there have been energetically developed

10 refrigerating apparatuses that employ an HFC refrigerant in

s o —————

.place of an HCFC (hydrochlorofluorocarbon) refrigerant; As

the above-mentioned HFC refrigerant, there

are R407C

(mixture refrigerant of HFC32, HFC125 and HFC134a), R410A

(mixture refrigerant of HFC32 and HFC125) and

the like.

15 However, the above-mentioned R407C and R410A refrigerants

have high global warming effects although they take no

ozone disrupting action, and the refrigerants

have the

drawback of :poor cooling efficiency in a refrigerating

apparatus since their coefficients of performance are low.

20 [0003] Accordingly, there is recently proposed a

refrigerating apparatus that employs a single substance of

R32 (difluoromethane) or an HFC refrigerant that has a

principal ingredient of R32. The substance of

R32, which

has a lower global warming effect than that of the R407C

25 and R410A refrigerant and has a high coefficient of



[ 0004], However, in the refrigerating apparatus that enploys the R32
refrigerant, a tenperature when the 5 refrigerant is discharged froma
conpressor during a conpression process becones about 20C hi gher than a
tenperature when the R407C refrigerant is enployed, and therefore, the
tenperature of the conpressor rises. On the other hand, an insulating film
owned by a built-in notor of 10 the conpressor is nmade of polyethyl ene
terephthal ate (hereinafter referred to as PET) and pol yet hyl ene napht hal ate
(hereinafter referred to as PEN), which can easily be processed. However,

t hese substances of PET and PEN have hydrol yzability. Therefore, when the
conpressor 15 is the type that has a buiLl$-in nmotor, the insulating filmis
rapidly deteriorated as a consequence of the pronotion of hydrolysis due to
nmoi sture in the refrigeration circuit by the high tenperature of the
conpressor that enploys R32. This consequently causes a problemthat the

i nsul ati on of the notor.is_destroyed and tfe conpressar breaks_down. The
present i nvétft O%ﬁ%ﬁﬁfVereamPﬁ8vFﬁctlﬁﬁ%t tRe-&P%re iC3REE Yor obf emtESi st s

when t he ref{ééﬁ%ﬁ%ﬁ%ﬁﬁﬁﬁ{%§5%#HE45# pal ingredient of R32 and the

conpressor havin notor are enpl oyed. - 3 [0005] This

troubl e does ccurgwhehn PPS {pol en i de) po her
et her ketoneV?ﬂ%%lch J% not €éu§%Phy%$%lyg%gpgggyﬁgégsa %Fgﬁgﬁgg%prg§%E

t enper at ur e,epf 101D O¥Ed ROL t @ firigkhrdhitng fd | MenflerLasrd tNBER OGMSrS
the probl ens of cost increase and degradation of productivity due to

har dness. DI&GGFREIGF THE | MNVNTA £ 0006dmAcgor dompk¥ssbhe dbjreaty ok the
present invention 10 is to provide a refrigerating apparatus, in which the
i nsul ating fddnpds L AONPFESSOSs MObOEomss i neypansi gec@andhhgregoodhan a
processability w thout causing hydrolysis even when a refrigerant having a
princi pal ingreepretued RB2N stheplRAEH tlRdrdberaassuldnerplayed, and

mai nt enance of its 15 performance. [0007] This object is obtained by a
refrigerati nrapper e ustrRivt aPreratesst 0h EBRPFEEBELSSATcEidEFser Onafhe
expansi on mechant sm and an EYaReLator. < CONPLLRLA%, . B 92E ANk Ay g @

10 the compressor is made of polyethylene terephthalate

(hereinafter .referred to as PET) and polyethylene

P ]

naphthalate (hereinafter referred to as PEN), which can

easily be processed. However, these substances of PET and
PEN have hydrolyzability. Therefore, when the compressor
15 is the type that has a built-in motor, the insulating film
is rapidly deteriorated as a consequence of the promotion
of hydrolysis due to moisture in the refrigeration circuit
by the high temperaturé of the compressor that employs R32.
This consequently causes a problem that the insulation of
20 the motor is destroyed and the compressor breaks down. The
present inventor discovered the fact that the
aforementioned problem exists when the refrigerant having a
principal ingredient of R32 and the compressor having the

built-in motor are employed.



.20 refrigerating machine oil having hygroscopicity, the conpressor
including.a built-in notor, and the notor having an insulating film made of
a polymer resin that includes ester |inkages. [0008] According to the above
refrigerating apparatus, 25 the refrigerating machine oil has

hygr oscopicity and - 4 absorbs noisture in the refrigeration circuit
while circulating through the refrigeration circuit. Therefore, even if the
anount of water to be absorbed by the insulating filmof the notor is
decreased and the 5 refrigerant having the principal ingredient of R32
cones to have an elevated tenperature during the conpression process to
cause the elevated tenperature of the conpressor, the insulating filmis
hard to hydrolyze. That is, the insulating filmis hard to deteriorate, and
therefore, the 10 refrigerating apparatus can stably maintain it.s
performance. [0009] According to a preferred enbodinent of a refrigerating
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preventing the deterioration of the insulating filmfor |'ong term

Moreover, thernipgytaiteiddjbraeat elﬂﬁléyéﬁt =1 |t$1ea|15r£81§11&'ﬁ31r)@ nei DAl YRdreand
therefore the performance of the refrigerating apparatus is stabilized.

- 5 [(M11] thooer daguto Bhé uptbblepnsebdr reed tenhroct s @hd adegkradget ahi ng
apparatus, the insulating filmof the notor is conprised of polyethylene

t er epht hal atof @roshigtatviyl erdendpghtiedditess 5 [0012] According to the above
refrigerating apparatus, the noisture in the refrigeration circuit is
absor bed by

DISCLOSURE OF THE INVENTION

[0006] Accordingly, the object of the present invention
10 is to provide a refrigerating apparatus, in which the

insulating film of a compressor motor is inéxpensive and

has good processability without causing hydrolysis even

when a refrigerant having a principal ingredient of R32 is

employed, therefor assuring stable maintenance of its
15 performance.

[0007] This object is obtained by a refrigerating

apparatus having at 1least a compressor, a condenser, an

expansion mechanism and an evaporator, comprising: a

refrigerant having a principal ingredient of R32; and a

‘Jv—-—-%‘-—\"“‘\’\““"'

20 refrigerating machine o0il having hydgeskwp1c1ty, the
compressor including a built-in motor, and the motor having
an insulating film made of a polymer resin that includes
ester linkages.

[0008] According to the above refrigerating apparatus,

25 the refrigerating machine o0il has hygroscopicity and
B —— )



.the refrigerating machine oil. Therefore, the insulating filmthat bel ongs
to the motor and is conprised of PET or PEN is hard to hydrol yze even in
the conpressor at an 10 el evated tenperature in spite of its

hydrol yzability. That is, the insulating filmis hard to deteriorate, and

t herefore, the breakdown of the conpressor is avoided, and the performance
of the refrigerating apparatus is stabilized. 15 [0013] According to a
further preferred enbodi ment of a refrigerating apparatus, the refrigerant
contains 70 wto or nore of R32. [0014] According to the above refrigerating
apparatus, the noisture in the refrigeration circuit is absorbed by 20 the
refrigerating machine oil despite that the_refrigerant that contains 70 w~
or nore of R32 conmes to have an el evated tenperature in the conpressor
Therefore, the insulating filmof the notor of the conpressor is hard to
hydrolyze. That is, the insulating filmis hard to 25 deteriorate, and
therefore;_agg bﬁeakdomn of the,co es i s avoi ded

sor - 6 .and -t.h
per f or mance fRE r SAHMES i ndap atu%e?gl%?5$?+?9edplfﬁBi%] Agkgrﬁing
t furth . 4 i f i : i t
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[0016] Accopdipg te t Eﬁeabgﬁ%ug%f Moger itRG: apRAr s, sy G-I Styyf e ¢ the

refrigeration circuit 1s absorbed by the refrigerating nachine oll despite

that the refhkgea@nhgt hatilins SaHOSt BALI akdot oGONPrd SedeBbchbBdSi RAE the
substance of 10 R32 conmes to have an elevated tenperature in the
conpressor. réfieigbeaft hBeingsthat pkdndipmofiddredminr of RIe congy essor
is hard to hydrolyze. That is, the insulating filmis hard to deteriorate,
and t her ef oheyvet be bilexkdedn teinpelra taoepressiory ithevanngeck s sigh tdmwocess
performance 15 of the refrigerating apparatus is stabilized. [0017]
Accor di ng t §0a dansehethpr efl@viad@enbompaeatude 25 eth¢ gerapiregsapparthas,
the refrigerating machine_oil has a saturated noisture amunt of SOOOGEpm

or nore at anEBABELROuréldM 3B& aRdrd rEPat PVErRALNEEity oft®p0.1S/

insulating film is hard to deteriorate, and therefore, the

10 refrigerating apparatus can stably maintain its
-performancé.- |
[0009] According to a preferred embodiment of a

refrigerating apparatus, the refrigerating machine oil 1is
an ether oil.

15 [0010] According to the above refrigerating apparatus,
the ether o0il is stable with respect to water and'does not

cause hydrolygis. Therefore, the function of absorbing

moisture in the refrigeration circuit is stably maintained.

Therefore, the performance of the refrigerating apparatus
20 is stabilized, preventing the deterioration of the
insulating film for a long term. Moreover, the innate
lubricating function is also stably maintained, and
therefore, the performance of the refrigerating apparatus

is stabilized.



.20 [0018] According to the above refrigerating apparatus, when the
refrigerating machine oil has a saturated noisture amount of 5000 ppm or
nore at a tenperature of 30C and a relative humdity of 80~, according to
one experinmental exanple, the tensile strength retention rate of PET or PEN
25 that serves as the insulating filmof the built-in notor of t he
conpressor becones 50~ or nore. That is, this refrigerating machi ne oi

avoi ds deterioration of the insulating film by nmaintaining the strength of
the insulating film Therefore, the breakdown of the 5 conpressor is

avoi ded, and the performance of the refrigerating apparatus is stabilized.

[ 0019] According to a further preferred gnbodi nent of a refrigerating

apparatus, the refrigerating machine oil is a polyvinyl ether oil. 10
[0020] According to the above refrigerating apparatus, the polyvinyl ether
oi I, which has hygro.scopicity, absorbs the noisture in the refrigeration

circuit to g gbtheﬂgggéﬁgﬁas nghg%gt@%££§gr¥%J% Jnéﬁb3§ﬁnbuﬁlag

not or of the conpressor rea e conpressor

avoi ded by ﬁﬁﬁ;&ﬂi&ﬁ&emﬁﬁéﬁét%at 't‘i‘f?e O{némaff‘ at 184! #4hRO Jf | Mhe I\/%%g\fer

t he pol yvinyl ether oil ch is Stable With réespect to water, stably

keeps a watied @baSrPEE@ bEngldlgr tdid ehd uhsid L d thCh i ORo 1R BQY@he t he
pol yvi nyl et her 0|I whi ch %kL a ﬁlSCIbI|It;ﬁ?% R32 20 tha? ngveg as a

refrigeramnapﬁﬂhaﬁ&téorlIy takes the lubricating function effect w thout
causi ng the inconveni ence of two-phase separation or the |ike. Furthernore,
the pddyvi njA0IR her didgondhirod has tgoodabbeet rief 1 hgatatimy ppopestws,i s
suitable for the 25 conpressor with the built-in notor. Therefore, by using
g _ the pdilgvmaysteraerinoi theorafivd gesfatiipsy a@inguh’échlsnealb‘f»¢rb¢¢le %
performance of the refrlgeratlng apparatus |s stabilized for a Ion%,tern1 5
BRI EF DESCHiter| o oFIsHEL BRAWNRGS {5022} L Fi g Therefors, i fee adnsalatiagi t

diagram of g fefrigeraling 2eRar ays ccording 4o ansrbodient plothe
PEN 1is hard to hydrolyze even in the compressor at an

10 elevated temperature in spite of its hydrolyzability, That

| is; the insulating fiim is hard to deteriorate, and.
therefore, the breakdown of the compressor is avoided, and
the performance of the refrigerating apparatus is
stabilized.

15 [0013] According to a further preferred embodiment of a
refrigerating apparatus, the refrigerant contains 70 wt% or
more of R32.

[0014] According to the above refrigerating apparatus,
the mbisture in the refrigératioh ciréﬁit is absorbed by

20 the refrigerating machine o0il despite that the refrigerant
that contains 70 wt% or more of R32 comes to have an
elevated temperature in the compressor. Therefore, the

insulating film of the motor of the compressor is hard to

hydrolyze. That is, the insulating film is hard to

25 deteriorate, and therefore, the breakdown of the compressor

et




[0022], Fig. 2 is a graph showing a relation between the 10 hygroscopicity
of a polyvinyl ether oil enployed as a refrigerating machine oil for use in
the refrigerating apparatus shown in Fig. 1 and the strength retention rate
of PET and.PEN that serve as the insulating filmof the built-in notor of

t he canpressor. 15 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON [ 0023] The
present invention will be described in detail below on the basis of the
enbodi ments thereof shown in the drawings. 20 [0024] Fig. 1 is a
refrigeration circuit diagramof an air conditioner that serves as one
exanple of the refrigerating apparatus of the present enbodi nent. This
refrigeration circuit includes a conpressar 1, an outdoor heat exchanger 2,
an expansi on nmechani sm 3, an i ndoor heat 25 exchanger 4 and a four ports
connection valve 5. The - 9 conpressor 1 has a conpressing section 7 and
‘a built-in notor. 8 for driving the conpressing section 7. The notor 8

operates in anfa%r{(&%%her% A l,geef_‘reé qu% And af ef,&#(g %fnlg%gggmrqﬁam | .

An i nsul at i 'ig m s’ arrange Fe phases co

st eel plat§§§%WQE%@ are sRaL, 15wy of the nmotor 8 in order to maintain

i nsul ation tween them This insulating filmhas hydrolyzability and is

made of PEfo@nsHEN, whiehdGaly aasidyrhetRepCpsaedrréd [egf@%'éﬂlxdeﬁ‘lt':'cgf & a
hi gh-t enperature hi gh-pressure refrigerant gas discharged fromthe

conpr essor rkfirs geeddengethhyatdieuopt doer heptigxehanges 2sulexpantdedlby the
expansi on nechani sm 3, evaporated by the indoor heat exchanger 4 and fed
back to t heocmprpsesisof & wiadllee substabimepatt R3€annecti on valve 5. In the
above course, the indoor air is deprived of the heat of evaporation to cool
the inside [8016fle rodmcoB@iciganyd ndheverbone fredir igeres ingnnappioatval ve 5,
t he i ndoor alr i s heated by the heat of condensation using the indoor heat
exchanger 4hgs Booet@emhdéRsdihe | Feif§lt38r5§1ﬁ6té7drt%t ei§ h@qbs(%@%ir P¥e

cool i ng or eatl function na roy V|n t he f ort
connecti on B e i TSI SRERTRE cObhot® £ s oet lrhg Fant

present STURULTE o S eSSt Bgse: Sha 25%@ G 1o
Rt sz Bl VD)) e g, olislhdns Bugoronre Ui soenchs
manuf act ur icRgpRad seRNSt FHEERE rl, 068%S 85 Rf N L FMIESHOthe motor of
' the compressor 1s hard to hydrolyze. That 1is, the
insulating film is hard to deteriorate, and therefore, the
breakdown of the compressor is avoided, and the performance
15 of the refrigerating apparatus is stabilized.
[0017] According to a further preferred embodiment of a
refrigerating apparatus, the refrigerating machine o0il has
a saturated moisture amqunt of 5000 ppm or more at a
temperature of 30°C and a relative humidity of 80%.
20 [0018] According to the above refrigerating apparatus,
when the refrigerating machine o0il has a saturated moisture
amount of 5000 ppm or more at a temperature of 30°C and a
relative hﬁmidity of 80%, according to one experimental

example, the tensile strength retention rate of PET or PEN

25 that serves as the insulating film of the built-in motor of



.5 and the refrigerating apparatus. On the other hand, the single substance
of R32 has a tenperature being about 20C hi gher than that of the
conventional R407C refrigerant when di scharged fromthe conpressor 1, and
therefore, .the conpressor 1 cones to have an el evated tenperature. 10
However, the anobunt of noisture retained by the insulating filmis reduced
since the refrigerating machine oil absorbs the noisture that has entered
the inside of the refrigeration circuit. Therefore, the insulating film

whi ch is made of PET or PEN provided for the notor 8 of the 15 conpressor

1, is hard to hydrolyze even in the conpressor 1 at an el evated tenperature
despite that it is a hydrolyzable resin.7 Therefore, the insulating film
does not deteriorate to maintain the insulation of the notor 8. Therefore,

t he breakdown of the conpressor 1 is avoided, 20 and consequently the
performance of the air conditioner can be stably maintained. [0027] The
hygr oscopi ¢hty of: e pol.yvi ercod | S rrel ation to_the engt h
retention (r:cgt% (%O"H%ee an %Eﬁ%g.'ﬁ %@% 2 J)s.| omlgogg'rel aﬁ%anpbe %\bentﬁﬁié

sat ur at ed iﬁyg fd he,pol ywyl . et j . . tegper re
-11 of SOC%%n are tgt%g%crgﬂéﬁ y%oji‘plo80%§zct§%dst he@iége%l?fc%re@%%(?%ngﬁ rg%lgnti on
rate of thaRElANhPENLThe bensidartdionaid rewent serehatd ofos hetRET and
PEN is the tensile strength retention rate after immersion in a m xed
liquid 5 ofinisha a3ing e subst ance THeRBPoved t kBepol ywéaydowhhelbfoi | the a
tenperature of 140C for 500 hours. As is apparent fromFig. 2, if the
satur & ed monprwsscanouns ofavdielgayl yvangl ethlker perfosmanceeased, the., if
t he noi sture absorption anmount inside the refrigeration circuit by the 10
refri ger at inef missnate ng lappa iatorsedsed Walein itdesl .anount of noi sture entering
the inside of the refrigeration circuit has a constant anmount of 1000 ppm
by wei ght rl#%1®k o t Heqaardiirgert® i agfHaERPHe PEEferrREn aHROdigHE1Y 25t Rengt h

retention rate .of PET and PEN that serves as, the insulating 15 filmis
nproved. [FOZAPSKALAG ARAT AdiTg Y (o RHRAAS TR TR At bl 3

polyvinyl ether oil.

10 [0020] ”According to the above refrigerating apparatus,
the polyvinyl_éthér 0il, which has hygroscopicity; absorbé
the moisture in the refrigeration circuit to avoid the
hydrolysis of the insulating film of the built-in motor of
the compressor. That 1is, the breakdown of tﬁe compressor

15 is avoided by preventing the deterioration of the
insulating film. Moreover, the polyvinyl ether oil, which

is stable with respect to water, stably keeps a water

- absorbing function and a lubricating function. Moreover,
\ N .

the polyvinyl ether oil, which has a miscibility to R32

20 that serves as a refrigerant, satisfactorily takes the
lubricating function effect without causing the
inconvenience of two-phase separation or the 1like.
Furthermore, the polyvinyl ether o0il, which has good
electric insulating property, is suitable for the

25 compressor with the built-in motor. Therefore, by using



-that the PET and PEN enployed as a notor insulating filmis required to
have a tensile strength retention rate of about 500. According to Fig. 2,
the saturated noi sture anount of 20 the pol yvinyl ether oil when the
tensile strength retention rate of both PET and PEN exceeds 50%is 5000 ppm
at a t.enperature of 30C and a relative humdity of 80~ . Then, since the
hygroscopicity of the polyvinyl ether oil has a correlation to the strength
retention rate of the PET and 25 PEN as descri bed above, by enploying the
pol yvi nyl et her -12 oil of which the saturated noi sture anobunt at a
tenperature of 30C and a relative humdity of 80~ is not |ess than 5000
ppm the deterioration of the insulatifgfilmcan be prevented by securing
the strength of the PET and PEN. 5 [0029] Furthernore, the polyvinyl ether
oil is stable with respect to noisture, and therefore, its noisture
absorbing ability and a lubricating ability can take effect for a | ong

term MNbre Fo,.. 1 nQlyvi e r Qi i 1,SCl pi | 1 1,V:

single subgﬁgmﬁggg%#%gi {?%%I%Q?agggrFpéhfgﬁggiﬁﬁgﬁ%h#n%éégﬁégf%ggtion
effect wit t c [ i ncgpveniience Qfs 4 \Wa- se ' or e
i ke. FurtﬁggnnrgE§Fﬁgm%§F§viH@? ett§$ of%?rwﬁgg%Qﬁgg-a ggggkg?ggtriég

i nsul ati ng spaeparitad ifHrs@ akle tedim.t he built-in notor type conpressor.
Therefore, the 15 polyvinyl ether oil can maintain the performnce of the
refrigerating apparatus of the aforenentioned enbodiment for a long term
[ 0030] Although the description has been made on the basis of the air
condi t5 oneBRiI&ke MESCRAP TEXAMGIEe TiHE (DRAWINNGSf or enent i oned enbodi nent, a
refrigerator-freezer or the like is acceptable. [0031] Although the single
substance dPO0R3] is dihgl-oyéd &8s t¥efrigeraferamt diratid atddearem i ofieda
enbodi nent, for exanple, a refrigerant that contains 70 w~ or nore of R32
25 takes qdietfe itdeaaddmy ARPHII VS ePFERTILIRAd W@ rdughmpodiment of the

present invention; and

[0022] Fig. 2 is a graph showing a relation between the
10 hygroscopicity of a polyvinyl ether oil employed as a

refrigeratihg. machine.loil- for use in the refrigerating

apparatus shown in Fig. 1 and the strength retention rate

of PET and PEN that serve as the insulating film of the

built-in motor of the compressor.

15
BEST MODE FOR CARRYING OUT THE INVENTION
[0023] The present invention will be described in detail
below on the basis of the embodiments thereof shown in the
dréwings.

20 [0024] Fig. 1 is a refrigeration circuit diagram of an

air conditioner that serves as one example of the
refrigerating apparatus of the present embodiment. This
refrigeration circuit includes a compressor 1, an outdoor
heat exchanger 2, an expansion mechanism 3, an indoor heat

25 exchanger 4 and a four ports connection wvalve 5. The



-13 si.m | ar operative effect can be obtained by a refrigerant that has a
principal - ingredient of R32. [0032] Although the polyvinyl ether oil, of
whi ch the saturated moi sture anount at a tenperature of 30C and a 5
relative humdity of 80~ is not |ess than 5000 ppm is enployed as the
refrigerating machine oil in the aforenentioned enbodi nent, the
refrigerating machine oil may be anot her one so | ong as hygroscopicity is
owned. [0033] Although the insulating filmof the nmotor 10 provided for the
conpressor is nmade of PET or PEN in the aforenentioned enbodi nent, another
pol ymer resin that includes ester |inkages is acceptable. [0034] The
refrigerating apparatus of the present 4 gvention can be applied to either a
separate type in which 15 the condenser and the evaporator are separated
and connected together via a refrigerant pipe or a nultiple type that has a
plurality of condensers or evaporators. , 1~ 1~~ "z ~-0 a -14 CLAIMS: A

refrigerati 88@%%@582”% hs?x'g ) a&o#néﬁgtss?{ngrg%ifﬁ:sisoq{ ¢Dapd Bogoqgﬂsce—rir{ 2)

an expansi on anirsm(3 an evapor a conprising:

refr~erant havipgsarBii AchiRahyl r&a@e@o%fyre%fsi%?:se%;%&l ref ringer 3idg: s

machi ne oi | “having hygroscopi City, the conpressor _|nc1uding a built-in
nmotor 10 (8ppepBdethe iNDt 0fin (Bhthavipheran igsul ati grdfd1gdBsht PobhyAEr 4 esin

that includes ester |inkages.
refrigerating machine oil. An insulating film is arranged
5 between the phases o©f coils and laminate steel plates
(which are not shown) of the motor 8 in order to maintain
insulation between them. This insulating film  has
hydrolyzability and is made of PET or PEN, which can easily
be processed.

10 [0025] In Fig. 1, a high-temperature high-pressure
reftigerant gas discharged ffom the. éombreSsor 1. is
condensed by the outdoor heat exchanger 2, expanded by the
expansion mechanism 3, evaporated by the indoor heat
exchanger 4 and fed back to the compressor 1 via the four

15 ports connection valve 5. In the above course, the indoor
alr is deprived of the heat of evaporation to cool the
inside of the room. By changing over the four ports
connection valve 5, the indoor air is heated by the heat of
condensation using the indoor heat éxchanger 4 as a

20 condenser. It is to be noted that either one of the
cooling or heating function may be provided by removing the
four ports connection valve 5 from the structure shown in
Fig. 1.

[0026] In the present embodiment, a single substance of

25 R32 is employed as a refrigerant, and a polyvinyl ether oil



2. Arefrigerating apparatus as clained in claim1, wherein the
refrigerating machine oil is an ether oil. 15 3. A refrigerating apparatus
as claimed in claiml, wherein the insulating filmof the notor (8) is
conprised -of polyethylene terephthal ate or polyethyl ene naphthalate 20 4.
A refrigerating apparatus as clained in claim1, wherein the refrigerant
contains 70 wt~ or nore of R32. 5. A refrigerating apparatus as clained in
claim1l1, wherein the refrigerant is substantially conprised of a 25 single
subst ance of R32. t . . -15 6. Arefrigerating apparatus as clainmed in
claim1l, wherein the refrigerating machine oil has a saturated noisture
amount of 5000 ppmor nore at a tenperatype of 5 30C and a relative

hum dity of 800. 7. Arefrigerating apparatus as clained in claiml,
wherein the refrigerating machine oil is a polyvinyl ether oil. .Af.Af.AAF
. AY . A3 :

is employed as a refrigerating machine oil. This polyﬁinyl
ether o0il, which has hygroscopicity, absorbs the moisture
that has entered the refrigeration c¢ircuit during the
manufacturing and constructing processes of the compressor
5 and the refrigerating apparatus. On the other hand, the
single substance of R32 has a temperature being about 20°C
higher than that of the conventional R407C refrigerant when
discharged from the compressor 1, and therefore, the
compressor 1 comes to have an elevated temperature.
10 However, the amount of moisture retained by the insulating
film.is reducéd sincé'the refrigerating machine oil absorbs
the moisture that has entered the inside of the
refrigeration circuit. Therefore, the insulating film,
which is made of PET or PEN provided for the motor 8 of the
15 compressor 1, is hard to hydrolyze even in the compressor 1
at an elevated temperature despite that it is a
hydrolyzable resin. Therefore, the insulating film does
" not deteriorate to maintain the insulation of the motor 8.
.Therefore, tﬁe breakdown-of the compressof 1 ié aVoided,
20 and consequently the performance of the air conditioner can
be stably maintained.
{0027] The hygroscopicity of the polyvinyl ether oil has

T
a correlation to the strength retention rate of the PET and

PEN. Fig. 2 shows a relation between the saturated

25 moisture amount of the polyvinyl ether oil at a temperature
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of 30°C and a relative humidity of 80% to the tensile
strength retention rate of the PET and PEN. The tensile
strength retention rate of the PET and PEN is the tensile
strength retention rate after immersion in a mixed liquid
5 of the single substance of R32 and the polyvinyl ether oil
at a temperature of 140°C for 500 hours. As is apparent
from Fig. 2, 1if the saturated moisture amount of the
polyvinyl ether o0il is increased, i.e., 1if the moisture
absorption amount inside the refrigeration circuit by the
10 refrigerating machine pil is increased when the amount of
moisture entering.the inside of the refrigeration circuit
has a constant amount of 1000 ppm by weight ratio to the
refrigerating machine o0il, then the tensile strength
retention rate of PET and PEN that serves as the insulating

15 film is improved.
[0028] A field test using actual compressor has revealed
that the PET and PEN employed as a motor insulating film is
required to have ‘a ten31le strength retention rate of about
50%. Accordlng to Flg. 2, the saturated moisture amount of
20 the polyvinyl ether oil when the tensile strength retention
rate of both PET and PEN exceeds 50% is 5000 ppm at a
temperature of 30°C and a relative humidity of 80%. Then,
since the hygroscopicity of the polyvinyl ether oil has a
correlation to the strength retention rate of the PET and

25 PEN as described above, by employing the polyvinyl ether
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A!!—:!!V!Cﬁgﬁﬁl%%&dgfeﬁ(%ﬁgnéygﬁégfgédﬂé%gyﬁég-éaount at a temperature
of 30°C and a relative humidity of 80% 1is not less than
5000 ppm, the deterioration of the insulating film can be
prevented by securing the strength of the PET and PEN.

5 [0029] Furthermore, the polyvinyl ether o0il is stable
with respect to moisture, and therefore, its moisture
absorbing ability and a lubricating ability can take effect
for a long term. Moreover, the polyvinyl ether o0il, which
has miscibility to the single substance of R32,

1Q satisfactorily takes the lubricating function effect
withbut causing the inconvenience of two—phése'separation
or the like. Furthermore, the polyvinyl ether oil, which
has a good electric insulating property, is suitable for
the Dbuilt-in motor type compressor. Therefore, the

15 polyvinyl ether o0il can maintain the performance of the
refrigerating apparatus of the aforementioned embodiment
for a long term.
[0030] Although the description has been made on the
basis of the aif cohditioner faken as an example in the

20 aforementioned embodiment, a refrigerator-freezer or the
like is acceptable.
[0031] Although the single substance of R32 is employed
as the refrigerant in the aforementioned embodiment, for
example, a refrigerant that contains 70 wt% or more of R32

25 takes quite the same operative effect, and a roughly
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similar operative effect can be obtained by.a refrigerant
that has a principal ingredient of R32.
[0032] Although the polyvinyl ether o0il, of which the
saturated moisture amount at a temperature of 30°C and a
5 relative humidity of 80% 1is not ‘less than 5000 ppm, 1is
employed as the refrigerating machine oil in the
aforementioned embodiment, the refrigerating machine oil
may be another one so long as hygroscopicity is owned.
[0033] Although the insulating film of the motor
10  provided er the compressor is made of PET or PEN in the
aforementioned. embodimerit, anothei polymer resin fhat
includes ester linkages is acceptable.
[0034] The refrigerating apparatus of the ©present
invention can be applied to either a separate type in which
15 the condenser and the evaporator are separated and
connected together via a refrigerant pipe or a multiple

type that has a plurality of condensers or evaporators.
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‘CLAIMS:
(j:) A refrigerating apparatus having at least a
compressor (1), a condenser (2), an expansion mechanism (3)

and an evaporator (4), comprising:
5 a FEEEEQ@EQEF having a principal ingredient of

R32; and
Av———

a refrigerating machine oil having
hygroscopicity,
A b i i S

the compressor (1) including a‘Lhuilt—in motor

Ty ey

10 (8), and the motor (8) having an insulating film made of a.

polymer resin that 1ncludes ester llnkages

PRRPSESIES et m

2. A refrigerating apparatus as claimed in claim 1,

wherein the refrigerating machine o0il is an ether oil.

15
3. A refrigerating apparatus as claimed in claim 1,
wherein the 1nsql§tlngm£iln of the motor (8) is comprised
of polyethylene terephthalate or polyethylene naphthalate
T Y P n/
20 4, A refrigerating apparatus as claimed in claim 1,

wherein the refrigerant contains 70 wt% or more of R32.

5. A refrigerating apparatus as claimed in claim 1,
wherein the refrigerant is substantially comprised of a

25 single substance of R32,.
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6. A refrigerating apparatus as claimed in claim 1,
wherein the refrigerating machine o0il has a saturated

moisture amount of 5000 ppm or more at a temperature of

5 30°C and a relative humidity of 80%.

7. A refrigerating apparatus as claimed in claim 1,

wherein the refrigerating machine oil is a polyvinyl ether

s

oil.
[N



