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BACKGROUND ART

[0002] Recently, there have been energetically developed refrigerating apparatuses
that employ an HFC refrigerant in 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.
However, the above-mentioned R407C and R410A refrigerants have high global warming
effects aithough 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.

[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 and R410A refrigerant and has a high coefficient of



performance, inproves the cooling efficiency of the refrigerating

apparatus. 10004] However, in the refrigerating apparatus that enploys the
R32 refrigerant, a tenperature when the refrigerant is discharged froma
conpressor during a conpression process becones about 20C 44 gh@hef JHta a
tenperature when the RA07C refrigerant is enployed, and therefore, the
terrperat re of the co hand insulating film
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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 temperature of the

compressor that employs R32. This consequently causes a problem that the insulation of

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.



I ncrease and degradati on of productivity due to hardness. DI SCLOSURE OF THE
| NVENTI ON [ 00061 Enbodi nents of the present invention provide a
refrigerating apparatus, in which the insulating filmof a conpressor

nmotor is inexpensive and has good proc@ssability w thout cERUStBEer 2004
hydrol ysis even when a refrigerant having a principal ingredient of R32 is
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t he notor having an i nsul atlng m made o a polynmer resin that includes
ester |inkages. [0008] Accordlng to the above refrigerating apparatus, the
refrigerating machine oil has hygroscopicity and absorbs noisture in the

refri geppicdisSOREDE THEINVENGIgGU! ating through the refrigeration circuit.
Therefore, even if the anount of water to be absorbed by the insulating
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without causing hydrolysis even when a refrigerant having a prsnc;pal ingredient of R32 is
employed, therefor assuring stable maintenance of its performance.

[0007] in accordance with a first aspect of the invention, there is provided a
refrigerating apparatus having at least a compressor, a condenser, an expansion mechanism
and an evaporator, comprising: a refrigerant having a principal ingredient of R32; and a
refrigerating machine oil having a saturated moisture amount of 5000ppm or more at a
temperature of 30°C and a relative humidity of 80%, 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, the refrigerating machine oil
has hygroscopicity and absorbs moisture in the refrigeration circuit while circulating through
the refrigeration circuit. Therefore, even if the amount of water to be absorbed by the
insulating film of the motor is decreased and the refrigerant having the principal ingredient of
R32 comes fo have an elevated temperature during the compression process to cause the
elevated temperature of the compressor, the insulating film is hard to hydrolyze. That is, the
insulating film is hard to deteriorate, and therefore, the refrigerating apparatus can stably

maintain its perfermance.



insulating filmis hard to deteriorate, and therefore, the refrigerating
apparatus can stably nmaintain its performance. 4 22 Cctober 2004 [0009]
In accordance with a second aspect of the invention, there is provided a
refrigerating apparatus, the refrigeraging machi ne oil haviggabbdeapl a
conpressor, a condenser, an expansi on nechani smand an evaporator,
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respect to water and does not cause hydrolysis. Therefore, the function of absorbing

moisture in the refrigeration circuit is stably maintained. Therefore, the performance of the
refrigerating apparatus is stabilized, preventing the deterioration of the insulating film for a
long term. Moreover, the innate jubricating function is also stably maintained, and therefore,

the performance of the refrigerating apparatus is stabilized.



[0012] According to the above refrigerating apparatus, the noisture in the
refrigeration circuit is absorbed by the refrigerating machine oil.
Therefore, the insulating film that belongs to the notor and is conprised
of PET or PEN is hard to hydrolyze eveg in the conpressor z%tof’(ﬂbé‘rléﬁ\éﬁt ed
tenperature in spite of its hydrolyzability. That is, the insulating film
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Accor di n%{tto tthe above refrigerating apparatus, the noisture in the
refrigel WAt rcuit is absorbed by the refrigerating machine oil despite
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the performance of the refrigerating apparatus is stabilized.
[0013] According to a further preferred embodiment of a refrigerating apparatus, the
refrigerant contains 70 wi% or more of R32.
[0014] According to the above refrigerating apparatus, the moisture in the
refrigeration circuit is absorbed by the refrigerating machine oil 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 deteriorate, and therefore, the breakdown of

the compressor



refrigeration circuit is absorbed by the refrigerating machine oil despite
that the refrigerant that is substantially conprised of the single
substance of R32 cones to have an elevated tenperature in the conpressor.
Therefore, the insulating filmof the gotor of the conpressgrocbelod to
hydrol yze. That is, the insulating filmis hard to deteriorate, and
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breakdown of the compressor is avoided, and the performance of the refrigerating apparatus

is stabilized.

[0017] According to a further preferred embodiment of a refrigerating apparatus, the

refrigerating machine oil has a saturated moisture amount of 5000 ppm or more at a

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

[0018] According to the above refrigerating apparatus, when the refrigerating

machine oil has a saturated moisture amount of 5000 ppm or more at a temperature of 30°C

and a relative humidity of 80%, according to one experimental example, the tensile strength

retention rate of PET or PEN that serves as the insulating film of the built-in motor of



refrigerating machine oil is a polyvinyl ether oil. [0020] According to the
above refrigerating apparatus, the polyvinyl ether oil, which has
hygroscopicity, absorbs the noisture in the refrigeration circuit to avoid
the hydrolysis of the insulating filmpof the built-in notoy @ktob&e004
conpressor. That is, the breakdown of the conpressor is avoided by
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the insulating film of the built-in motor of the compressor. That is, the breakdown of the
compressor 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, the polyvinyl ether oil, which has a miscibility
to R32 that serves as a refrigerant, satisfactorily takes the lubricating function effect without
causing the inconvenience of two-phase separation or the like. Furthermore, the polyvinyl
ether oil, which has good electric insulating property, is suitable for the compressor with the

built-in motor. Therefore, by using



in Fig. 1 and the strength retention rate of PET and PEN that serve as the
insulating filmof the built-in notor of the conpressor. BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON [ 0023] The present invention will be described
in detail below on the basis of the egbodinents thereof shgnAcioBet 4
drawi ngs. [0024] Fig. 1 is arefrigeration circuit diagramof an air
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conpressor 1 has a conpressing section 7 and a built-in notor 8 for driving
the conpressing section 7. The notor 8 operates in an atnosphere of a
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ether oil employed 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 film of

the built-in motor of the compressor.

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 drawings.

[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 exchanger 4 and a four ports connection valve 5. The



conpressor 1 via the four ports connection valve 5. In the above course,
the indoor air 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 cogdensation using the o4 @@tggérjma;
exchanger 4 as a condenser. is to be noted that either one of the
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despi t ee*d%%whtmé&aﬂlsm 3, evaporated by the indoor heat exchanger 4 and fed back to the
compressor 1 via the four ports connection valve 5. In the above course, the indoor air is
deprived of the heat of evaporation to cool the inside of the room. By changing over the four
ports connection valve §, the indoor air is heated by the heat of condensation using the
indoor heat exchanger 4 as a 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 R32 is employed as a

refrigerant, and a polyvinyl ether oil



hydrol yzabl e resin. Therefore, the insulating filmdoes not deteriorate to
maintain the insulation of the notor 8 Therefore, the breakdown of the
conpressor | is avoided, and consequently the perfornmance of the air

condi tioner can be stably mai nt ai ned. {{0027] The hygr oscopigi biosér 2008

pol yvi nyl ether oil has a correl atlon to the strength retention rate of
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to Fig. W%IChtIQemaS e o Iglti‘? or@éﬁtp%\ﬁde%r%e motgrhg d?%lllé/\élorr% res%grh(‘?,r 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, the breakdown of the compressor 1 is avoided, and
consequently the performance of the air conditioner can be stably maintained.
[0027] The hygroscopicity of the polyvinyl ether oil has a correlation to the sirength
retention rate of the PET and PEN. Fig. 2 shows a relation between the saturated moisture

amount of the polyvinyl ether oil at a temperature



when the tensile strength retention rate of both PET and PEN exceeds 50%i s
5000 ppmat a tenperature of 30'C 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 PEFqand PEN as descri besh gbgys 2dom
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af orenenti oned enbodi nent, a refrigerator-freezer or the like is
accept aby weight ratio to the refrigerating machine oil, then the tensile strength retention rate of PET

and PEN that serves as the insulating 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 tensile strength retention rate of
about 50%. According to Fig. 2, the saturated moisture amount of the polyvinyl ether oil
when the tensile strength retention rate of both PET and PEN exceeds 50% is 5000 ppm ata
temperature of 30°C and a relative humidity of 80%. Then, since the hygroscopicity of the
polyviny! ether oil has a correlation to the strength retention rate of the PET and PEN as

described above, by employing the polyvinyl ether



[ 0031] Although the single substance of R32 is enployed as the refrigerant
in the aforenentioned enbodi nent, for exanple, a refrigerant that contains
70 wt% or nore of R32 takes quite the sanme operative effect, and a roughly
13 22 Cctober 2004 simlar operative gffect can be obtai neth 8¥oBer 2004
refrigerant that has a princi pal ingredi ent of R32. [0032] Al t hough the
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satisfactorily takes the lubricating function effect without causing the inconvenience of two-
phase separation or the like. Furthermore, the polyvinyl ether ¢il, which has a good electric
insulating property, is suitable for the built-in motor type compressor. Therefore, the
polyvinyl ether oil 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 air conditioner
taken as an example in the 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

takes quite the same operative effect, and a roughly



1 . Arefrigerating apparatus having at | east a conpressor, a condenser, an
expansi on nechani sm and an evaporator, conprising: a refrigerant having a
principal ingredient of R32; and a refrigerating machine oil having a
saturated noisture amount of 5000pprn g nore at a tenper auphgopér 2B4C and
a rel atlve hum d|ty of 80% the corrpressor including a built-in nmotor, and
t he not gr VI n atin resin,that cI udes
ester | Pmian s shotd deR e rieinge AT drde-RuBRh iR e PR PR oor
a condeﬂgg an expansi on mechani sm and an evaporator, conprising: a
refrigerant having a principal ingredi ent of R32; and a refrigerating
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{0033] Although the insulating fiim of the motor provided for the compressor is made

of PET or PEN in the aforementioned embodiment, another polymer resin that includes ester
linkages is acceptable.

[0034] The refrigerating apparatus of the present invention can be applied to either a
separate type in which the condenser and the evaporator are separated and connected

fogether via a refrigerant pipe or a multiple type that has a plurality of condensers or

evaporators.



hygroscopicity and serves as a refrigerating machine oil. Therefore, even

I f a conpressor cones to have an el evated tenperature attributed to the

enpl oynment of a refrigerant made of a single substance of R32, the

insulating filmof the built-in nmotor @f the conpressor is zztwétgbérqom

hydrol yze. Moreover, by setting a saturated noisture anmount of polyvinyl

et her ELﬂI %errperature of 30C and a relative humdity of 80%to 5000 ppm
nor e, “{’ hsile strength retention rate of the notor insulating film

rrade of PET or PEN, which can easily be processed, can be set to 50% or

nore, by which the deterioration of the insulating filmcan be prevented.

Ther ef oFe, t he pe aratus can he stabilized

for a Tong term by ubBrang eyt Saur 5ro Y acaBet el 8 ordBot o
expansion mechamsm and an evaporator, comprising:
a refrigerant having a principal ingredient of R32; and
a refrigerating machine'oil having a saturated moisture amount of 5000ppm or
more at a temperature of 30°C and a reiative humidity of 80%,

the compressor including a built-in motor, and the motor having an insulating

film made of a polymer resin that includes ester linkages.

2. A refrigerating apparatus having at least a compressor, a condenser, an
expansion mechanism and an evaporator, comprising:

a refrigerant having a principal ingredient of R32; and

a refrigerating machine oil which is a polyvinyl ether oil,

the compressor including a built-in motor, and the motor having an insulating

film made of a polymer resin that includes ester linkages.

3. A refrigerating apparatus as claimed in claim 1, wherein the refrigerating

machine cil has a principal ingredient of polyvinyl ether oil.





