1 SpeC|f|cat|on Refrigeration System 5 TECHNI CAL FI ELD: [0001] The
present inventiqQn rélates to a refrigeration systemwhich uses a mnrking
medi um cont'ai ning an R32 (chemical formula: CH2F2) refrigerant.

BACKGROUND ART [0002] For heat-punp refrigeration systems mmwwnwm

refrigerant, since HCFC base refrigerangf_paving | ar ger

coeff|C|ents have becane a target of Cr regul ation, an R410A.(sR32 @ R125
= 50 : 50) refrigerant 15 that is an HFC base refrigerant having an

ozone-depleting coefficient of zero is in use as an alternative

refrigerant therefor. As refrigeraj] usi ng the R410A
refrigerant, indeed those capable %%éggfgggﬁﬁgECCP (Coeffici
Performance) |evels equivalent to that of 20 an R22 refrlgeraRMlHﬁ H ‘
devel oped into products, but further inprovenent in COP is de3|p%m )

the recent Refrigeration System

5 TECHNICAL FIELD:
[0001] The present invention relates to a refrigeration

system which uses a working medium containing an R32

(chemical formula: CH,F,) refrigerant.

10 BACKGROUND ART
[0002] For. heat-pump refrigeration systems using a
refrigerant, _since HCFC-base refrigerants having larger
ozone—-depleting coefficients have became a target of CFC
regulation, an R410A (R32 : R125 = 50 : 50) refrigerant

15 that is an HFC-base refrigerant having an ozone-depleting
coefficient of zero is in use as aﬁ alternative refrigerant
therefor. As refrigeration systems using the R410A
refrigerant, indeed those —capable of obtaining COP
(Coefficient_of Performance) levels equivalent to that of

20 an R22 refrigerant.have been developed into products,.but
further improvement in COP is desired from the recent
years' demand for energy saving. However, the R410A
refrigerant has a problem that it cannot be improved in COP

beyond the R22 refrigerant without increasing the size of



years' dermand for energy saving. However, the R410A refrigerant has a
probl em that it,cannot be inproved in COP beyond the R22 refrigerant

W thout increasing the size of the heat exchanger to thereby increase the
anount of charged refrigerant with the resulting cost increased. DI SCLOSURE
OF THE I NVENTION 5 [0003] Therefore, bject of the present invention is
to provide a refrigeration systentcapable of inproving the COP while
ensuring sufficient reliability by using a working nmedi um containing an
R32 refrigerant. [0004] In order to achieve the above object, there is 10

provi ded a fgfr i ger gct' B0CRERLEI "LChHapgyp vkl ag, reck i pf an

R32 refrlgerant or m Xé eéran containing at | east wt oof the

R32, and pol yvi A r%:t htﬁ:é.sge :ant %5 \('T'Sec%se'shﬁt?%t %%éts f}'ﬁ:reaa.%e&:St [ 0005]

The present I ca scoveréd rou experlnents
favorable lubricity of the conpressor, suff|0|ent reliability, and a
hi gh COP can be obtai ned, while global environnental probl ens are provi ded

consi st s 3?'%@%&%7&%@83%%%2?2%325“ R32'20 refrigerant free
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to provide a refrigeration system capable of improving the
COP while ensuring sufficient reliability by using a
working medium containing an R32 refrigerant. |
[0004] In order to achieve the above object, there is

10 provided a refrigeration system which uses a working medium
composed of an R32 refrigerant or a mixed refrigerant
containing at least 70 wt% of the R32,. and polyvinyl ether
oil whose.viscosity at 40°C is 46 - 82 cst.
[0005] The present applicant has discovered through

15 experiments that a favorable lubricity of the compressor, a
sufficient reliability, and a high COP can be obtained,
while global environmental problems are provided for, by
using for the refrigeration system a working medium which
consists of the low-GWP (Global .Warming Parameter) R32

20 ‘refrigerant free from ozone layer depletion or a mixed
refrigerant containing at least 70 wt% of R32, and
polyvinyl ether oil whose viscosity at 40°C is 46 - 82 cst.
Therefore, accerding to the refrigeration system having the

above constitution, the COP of the system can be improved

25 by lowering the viscosity at 40°C of the polyvinyl ether



pol yvi nyl ether oil whose viscosity at 40Cis 46 - 82 cst. Therefore,
according to the refrigeration systemhaving the above constitution, the
COP of the 'systemcan be inproved 25 by |owering the viscosity at 40C of
the polyvinyl ether oil used as refrigeration oil for the R32 refrigerant
within a range of 46 - 82 cst that allows sufficient reliability to be
obt ai ned, and thereby inproving the nechanical efficiency of the
conpressor. Further, by 5 selecting a polyvinyl ether oil whose viscosity
at 40Cis lowwthin the range of 46 - 82 cst as the refrigeration .oil,
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low within the range of 46 - 82 cst as the refrigeration
oil, the refrigeration system such as a split-type air
conditioner having an indoor unit and an dutdoof unit
separately can be made larger in the high-low difference

10 between the indoor unit and the outdoor unit, larger in the
length of the connecting pipe that connects together the
indoor unit and the outdoor unit, and further thinner in
the diameter of the gas connecting pipe, as compared with
systems using the R410A refrigerant or the R22 refrigerant.

15 [0006] In one embodiment of the present invention, the
viscosity of the polyvinyl ether oil at 40°C is 46 - 68
cst.

[0007] According to this embodiment, the COP of the
system can be improved more reliably.

20 [0008] In one embodiment éf the present invention, a
winding of a stator of a motor for a compressor is coated
with an insulating layer of at least one selected from
among crosslinked-polyethylene, polyvinyl formal,

polyester, polyesterimide, polyamide and polyamide imide.



20 [0008] In one enbodi nent of the present invention, a. wnding of a
stator-of & nmotor for a conpressor is coated with an insulating |ayer of
at |east one selected from anong crosslinked-pol yethyl ene, polyvinyl
formal, polyester, polyesterimde, polyam de and pol yam de i m de. [00091

According to the refrigeration systemof ,the above enbodi nent, by coating

the winding of the stator of the nDtOF-#OF the conpressor with an
insulating |ayer of at |east one selected from anong
crosslinked- pol yet hyl ene, 5 polyvinyl formal, polyester, polyesterimnm.de,
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| east one anbng an an nol sture s

extreme pressure additdve. s added to_the polyvi,nyl .ether aqil, [00l11
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polyamide imide, weather resistance of the insulating.layer
is improved, high reliability can be obtained, and long-
term service can be achieved.
[0010] In one embodiment of the present invention, at
10 least one among an antifoaming agent, a moisture
supplemental agent or an extreme pressure additive is added
to the polyvinyl ether oil.
[0011] According to the refrigeration system of the.
above embodiment, by adding an antifoaming agent to the
15 polyvinyl ether oil, foamability can be suppressed, and
seizure of the compressor caused by suction of the
refrigerant due to a foaming phenomenon can be prevented.
Further, by adding a moisture supplemental agent to the
polyvinyl ether o0il, degradation in chemical reaction
20 causéd by an effect of moisture and freezing in portions of
low temperatures can be prevented. Further, by adding an
extreme pressure additive to the polyvinyl ether oil, a
chemical adsorption film is formed on the sliding surface
of the compressor so that the lubricity of the slidable

25 portion can be improved.

erm servi cé can

agent or an



pol yvinyl ether oil, degradation in chemcal reaction 20 caused by an
ef fect' of noisture and freezing in portions of |ow tenperatures can be
prevented. ‘Further, by adding an extreme pressure additive to the
poI¥V|nyI sthﬁr oil, a chenlcaL adsorption filmis formed on the sliding
surface of the conpressor so that the_lybricity of the slidable 25
portion can be inproved. [0012] In one enbodi ment of the present invention,
the refrigeration systemconprises a refrigerant circuit in which a
i(:(r)]rrgr legggr, a con]ge_nser,Ba deconpr ig:or, ~and an evapor atr;}r are connected
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refrigerant.
[0013] According to the refrigeration system of the
above embodiment, by using the polyvinyl ethef oil
resistant to moisture and less in degradation for the
10 refrigeration oil, the dryer can be eliminated, allowing a
cost reduction and downsizing of the system to be achieved;
[0014] Also, there is provided an air conditioner-using
a working medium composed of an R32 refrigerant or a mixed
refrigerant containing at least 70 wt% of the R32 and
15 polyvinyl ether oil whose viscosity at 40°C is 46 - 82 cst,
wherein the air conditioner has an indoor unit
and an outdoor unif.
[0015] According to the air conditioner having this
constitution, the high-low difference between the indoor
20 unit and the outdoor unit can be increased, the length of
the connecting pipes can be increased, and further the
diameter of the gas connecting pipes can be narrowed, as
compared with air conditioners using the R410A refrigerant
or the R22 refrigerant.

25



and an outdoor unit. [0015] According to the air conditioner having this
constitution, the high-low di fference between the indoor 20 unit and the
outdoor uni't can be increased, the length of the connecting pipes can be

i ncreased, and further the dianeter of the gas connecting pipes can be
narrowed, as conpared with air conditiopers using the R410A refrigerant
of the R22 refrigerant. 25 BRI EF DESCRIPTI'ON OF THE DRAW NGS [00161 Fig. 1
is a circuit diagramshowi ng a schematic configuration of an air
conditioner as a refrigeration system according to an enbodi nent of . the

i nvention; §R£Q915%S§%g€£%§@;@Egmgglg%?@gﬁﬁ%jngs showing the reliability

of a conpressor an re the viscosity grade of
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5 [0017] Figs. 2A and 2B are drawings showing the

reliability of a compressor and a system COP relative to

the viscosity grade of polyvinyl ether oil in the air

conditioner; and

[0018] Figs. 3A, 3B and 3C are drawings showing the
10 high-low difference, the length of connecting pipes, and

the diameter of gas connecting pipes relative to the

viscosity grade of refrigeration oil with respect to R410A,

R22, and R32 refrigerants.

i5 BEST MODE FOR CARRYING OUT THE INVENTION
[0019] A refrigeration system of the presént invention
will be described in detail below with reference to
illustrated embodiments.
[0020] Fig. 1 is a circuit diagram showing a schematic
20 configuration of a heat-pump air conditioner as a
refrigeration system according to an embodiment of the
invention, where reference numeral 1 denotes a compressor,
numeral 2 denotes a four-pass switching valve one of whose
ends is connected to the discharge side of the compressor

25 1, numeral 3 denotes an outdoor heat exchanger one of whose



[0019] A refrigeration systemof the present invention wll be described
in detail belowwith reference to illustrated enbodi ments. [0020] Fig. 1
s a circui't diagram showing a schematic 20 configuration of a heat-punp
air conditioner as a refrigeration systemaccording to an enbodi nent of

the invention, where reference nunera[_% denotes a conpressor, nuneral 2
denotes a four-pass switching valve one of whose ends is connected to the
di scharge side of the conpressor 25 1, nuneral 3 denotes an outdoor heat

exchanger one of whose ends is connected to the other end of the four-pass

ahose ends. (8 EonASet BA LB LR oFRer CRENGC EPEt hetnt dinr b TSUEHARIS 3.

whose ends i's connect ot end e out eat e nger 3,

nuneral 5 d es .an. 5 jndoor heat_exchanger, one_of whose ends .is,cannected
to the oth%&gggiéﬁﬁttﬁéﬁk)or?ﬁriQE%egﬁganéio e98F$5 42 a§?¥§ﬁnﬁﬁﬁie%
denotes an accunuLatorégpe of whose_.ends is, caonnected.to, the ather .end of
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other end of the motor-driven expansion valve 4, and
numeral 6 denotes an accumulator one of whose ends is
connected to the other end of the indoor heat exchenger 5
through the four-pass switching valve 2 while the other end
10 is connected to the suction side of the compressor 1. The
air conditioner includes a temperature sensor 11 for
detecting the discharge pipe temperature of the compressor
1, a temperature sensor 12 for detecting the.refrigerant
temperature of the outdoor heat exchanger 3, a temperature
15 sensor 13 for detecting outside air temperature, a
temperature sensor 14 for detecting the refrigerant
temperature of the indoor heat exchanger 5, a temperature
sensor 15 for detecting indoor temperature, a temperature
sensor 16 for detecting the refrigerant temperature on the
20 suction side of the cempressor 1, and a control unit 7 for,
upon receiving signals from the temperature sensors 11 -
16, controlling the compressor 1, the motor-driven
expansion wvalve 4, and_the like. In addition, a closing
velve 21 is disposed between the motor-driven expansion

25 valve 4 and the indoor heat exchanger 5, while a closing



tenperature of the outdoor heat exchanger 3, a tenperature 15 sensor 13 for
detecting outside air tenperature, a tenperature sensor 14 for detecting
the refrigerant tenperature of the indoor heat exchanger 5, a tenperature
sensor 15 for detecting indoor tenperature, a tenperature sensor 16 for
detecting the refrigerant tenperature on8the 20 suction side of the
conpressor 1, and a control unit 7 for, “upon receiving signals fromthe
tenperature sensors 11 - 16, controlling the conpressor 1, the notor-driven
expansion valve 4, and the like. In addition, a closing valve 21 is,
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heat 10 exchanger 5, the tepperature sensor 14, the. tenperature
' g .excganger Q, t motor-driven expan51onnpva ve 4, the

accumulator 6, the control unit 7, the closing valve 21,
the closing valve 24, the temperature sensors 11 - 13, the
temperature sensor 16, and an outdoor fan (not éhown),
while an indoor unit 20 is made up of the indoor heat
10 exchanger 5, the temperature sensor 14, the temperature
sensor 15, and an indoor fan (not shown).
[0022] The air conditioner uses a working medium
consisting of an R32 refrigerant or é nixed refrigerant
containing at'least 70 wt% of the R32, and polyvinyl ether
15 0il (product model number: FV46 - FV 82, made by Idemitsu
Kosan) whose viscosity at 40°C is 46 - 82 cst. In
addition, centistokes [cst] is the unit of kinematic
viscosity, which is expressed also in mm’/sec. Also, the
kinematic viscosity is measured with a glass capillary
20 viscosimeter in conformance with a kinematic viscosity test
method of JIS K2283-1983.
[0023] In the air conditioner of the above constitution,
for air cooling operation, the four-pass switching valve 2
is switched to a switching position depicted in solid line,

25 causing the compressor 1 to be activated, where a high-



sensor 15, and an indoor fan (not shown). [0022] The air conditioner uses a
wor ki ng nmedi um consisting of an R32 refrigerant or a m xed refrigerant
containing at least 70 wt % of the R32, and pol yvinyl ether 15 oil (product
nodel nunber: FV46 - FV 82, made by lIdemtsu Kosan) whose viscosity at 40C
1s 46 - 82 cst. In addition, centistokeg [cst] is the unit of kinematic
viscosity, which is expressed also in /sec. Also, the kinematic
viscosity is neasured with a glass capillary 20 viscosinmeter in confornmance
with a kinematic viscosity test nethod of JI'S K2283-1983. [0023] In.the
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exchanger 5 through a connecting pipe 22. The refrigerant
that has evaporated at the indoor heat exchanger 5 returns
to the suction side of the compressor 1 thréugh a
connecting pipe 23, the four-pass switching valve 2, and

10 the accumulator 6. Thus, the working medium containing the
R32 refrigerant circulates through a refrigerant circuit
composed of the compressor 1, the outdoor heat exchanger 3,
the motor-driven expansion valve 4, the indoor heat
exchanger 5 and the accumulator 6, thereby performing a

15 refrigerating cycle. Then, the indoor air is circulated by
the indoor fan (not shown) through the indoor heat
exchanger 5, thereby cooling the room interior.
[0024] As a result of examining the reliability of the
compressor and the COP (Coefficient Of Performance) of the

20 system by changing the viscosity grade of the polyvinyl
ether o0il added to, the R32 refrigerant, the present
applicant has found that favorable properties can be
obtained with the viscosity at 40°C in a range of 46 - 82

cst as shown in Figs. 2A and 2B. That is, Fig. 2A shows

25 the reliability of the compressor relative to the viscosity



connecting pipe 23, the four-pass switching valve 2, and 10 the accunul at or
6. Thus, the working nediumcontaining the R32 refrigerant circul ates
through a refrigerant circuit conposed of the conpressor 1, the outdoor
heat exchanger 3, the notor-driven expansion valve 4, the indoor heat
exchanger 5 and the accunul ator 6, thelggx performng a 15 refrigerating
cycle. Then, the indoor air is circulat by the indoor fan (not shown)

t hrough the indoor heat exchanger 5, thereby cooling the roominterior.
[0024] As a result of examining the reliability of the conpressor and the
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system is also improved as compared with the system using
R410A refrigerant. More preferably, setting the viscosity
at 40°C of the polyvinyl ether oil to within a rangé of 46
- 68 cst allows the COP of the system to be securely
10 improved. In addition, when mixed refrigerants containing
at least 70 wt®% of the R32 refrigerant is used, there is
almost no difference in .the improvement effects on the
.reliability of the. compressor and the COP ratio of the
system.
15 [0025] For comparisons among the R410A refrigerant, the
R22 refrigerant and the R32 refrigerant, the high-low
difference of the indoor unit and the outdoor unit, the
length of the connecting pipe, and the diameter of the gas
connecting pipe were examined by experiments with the
20 viscosity grade of the refrigeration oils changed. In this
case, the experiments were carried out by using polyvinyl
ether o0il (product model number: FVC, made by Idemitsu
Kosan) as the refrigeration oil for the R410A refrigerant,

Suniso o0il as the refrigeration o0il for the R22

25 refrigerant, and polyvinyl ether oil (FV) as the



systemis also inproved as conpared with the systemusing R410A
refrigerant. More preferably, setting the viscosity at 40C of the
polyvinyl ether oil to within a range of 46 - 68 cst allows the COP of the
systemto be securely 10 inproved. In addition, when m xed refrigerants
containing at least 70 W% of the R32 r ;Ligerant is used, there is

al nost no difference in the inprovenent effects on the reliability of the
conpressor and the COP ratio of the system 15 [0025] For conparisons
anong the R410A refrigerant, the R22 refrigerant and the R32 refrigerant,
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decreased with rising viscosity grade of the refrigeration
oil, whereas the maximum high-low difference between the
indoor unit and the outdoor unit in every viscositj grade
of the R32 refrigerant was larger than those of the R410A
10 and R22 refrigerants. Further, as shown in Fig. 3B, among
the R410A, R22 and R32 refrigerants, the maximum length of
the connecting pipe increased_with lowering viscosity grade -
of fhe refrigeration o0il, whereas the maximum length of the
connecting pipe in every viscosity grade of the R32
15 refrigerant was larger than those of the R410A and R22
refrigerants. Further, as shown in Fig. 3C, among the
R410A, R22 and the R32 refrigerants, the minimum diameter
of the gas connecting pipe increased with rising viscosity
grade of the refrigeration 0il, whereas the minimum
20 diameter of the gas connecting pipe in ‘every viscosity’
grade of the R32 refrigerant was narrower than those of the
R410A and R22 refrigerants.
[0026] Thus, there can be provided an air conditioner

capable of obtaining sufficient reliability and high COP

25 while global environment problems are dealt with, by using



result of the experinents, as shown in Fig. 3A that, anong the R410A, R22
and R32 refrigerants, the maxi mum hi gh-1ow-5 difference between the indoor
anit and the outdoor unit decreased with rising viscosity grade of the
refrigeration oil, whereas the maxi mum hi gh-1ow di fference between the
indoor unit and the outdoor unit in every,viscosity grade of the R32
refrigerant was |arger than those of the R410A 10 and R22 refrigerants.
Further, as shown in Fig. 3B, anobng the R410A, R22 and R32 refrigerants,
the maxi num |l ength of the connecting pipe increased with | owering
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with, by usb%@yvinyl formal, polyester, polyesterimide, polyamide and
polyamide imide, weather resistance of the insulating layer
is improved and high reliability can be obtained. |
[0028] Further, by adding an antifoaming agent to the
10 polyvinyl ether oil, foamability can be suppressed, and
seizure of the compressor caused by suction of the
_refrigerant due to ‘a foaming phenomenon can be prevented.
Further, by adding a moisture supplemental agent to the
polyvinyl ether o0il, degradation in chemical reaction
15 caused by an effect of moisture and freezing in portions of
low temperatures can be prevented. Further, by adding an
extreme pressure additive to the polyvinyl ether o0il, a
chemical adsorption film is formed on the sliding surface
| of the compressor by the extreme pressure additive so that
20 the lubricity of the slidable portion canlbe improved.
[0029] Further, whereas using a dryer with the R32 for
the purpose of eliminating moisture 1is quite difficult
because of the R32's low molecular weight, using for the
refrigeration oil the polyvinyl ether oil having a property

25 of higher resistance to moisture than other synthetic oils



-12 a working nmediumcontaining the R32 refrigerant having a |ow GAP

(d obal Warmi ng: Paraneter). [0027] |n addition, by coating the w nding of
the stator ~ of the notor for the conpressor with an insulating |layer of 5
at | east one selected from anong crosslinked-pol yet hyl ene, pol yvi nyl
formal, polyester, polyesterimde, polyande and polyande imde, weather

resistance of the insulating layer is itproved and high reliability can be
obt ai ned. [0028] Further, by adding an antifoam ng agent to the 10
pol yvinyl ether oil, foamability can be suppressed, and seizure of the

conpr essor guRed DY UGt K30 gh1bhe ahehilIBRARL tduhekOa thARE Bdryer
ed. urt y a nt al

phenonmenon can be prevent er, I'ng a noi sture suppl e

e o hr RIS s Bng AR B, o BB b omg 1 che cal reacton 15
Lomer 2 S3oR310°, PRRVRNLE, pEUCHIRLei Y 2000, BRI STINS,
on t e S!LSUARAILIPR, S0rkS O GRS R B 4 eoR gAY e
Furt her,  Whereas 48100, drreTo M Do FGR 180 ol BEPURBESRcRlielll TRt I N0
indoor unit 20 and the outdoor unit 10 can be increased,
the connecting pipes 22, 23 which connect the indoor unit
20 and the outdoor unit 10 together can be elongated, and
further the diameter of the gas connecting pipes can be
10 narrowed, as compared with those using the R410A
refrigerant or the R22 refrigerant.
[0031] Although the above embodiment has been described
on an air conditioner as a refrigeration system, the
present invention may also be applied to other
15 refrigeration systems.
[0032] Further, although an air conditioner wusing the
R32 refrigerant has been described as the refrigeration
system in the above embodiment, yet the refrigerant to be
used in the refrigeration system is not limited to this,
20 and mixéd refrigeranté containing at léast 70 wt% of the
R32 may also be used. For'example, a mixed refrigerant of
the R32 refrigerant with CO,, which is a mixed refrigerant
containing not less than 70 wt%$ and not more than 90 wt3 of
the R32 against CO,, or a mixed refrigerant of the R32

25 refrigerant and the R22 refrigerant, which is a mixed



because of the R32's |ow nol ecul ar weight, using for the refrigeration oi

t he polyvinyl ether oil having a property 25 of higher resistance to

froi sture than other synthetic oils -13 such as ester oil allows an air
conditioner without a dryer or with a small dryer to be realized. [00301
Further, by selecting a polyvinyl ethellgtl whose viscosity at 400C is | ow
within the range of 46 82 cst as 5 the refrigeration oil, the high-Iow

di fference between the indoor unit 20 and the outdoor unit 10 can be

i ncreased, the connecting pipes 22, 23 which connect the indoor unit 20
and the ouldogy; dlidnd OcbABELACKGCaREDE A ONEALEC 7 0AfLs T URENEO Mfore

di aneter of the gas connecting p?pes can be narrowed, as conpared wth
(those usingydie 510 Lof WeTaN ofa Lher RRR. 1 fbbI GRiANlge 003, Al hough
t he above enbodi nen as been describe on an air conditionér as -a
refrigeratHP §ystem the present invention may al so be applied to other
15 refrigeration systens. [00321 Further, although an air conditioner using
the R32 refrigerant has been described as the refrigeration systemin the
above enbodi nent, yet the refrigerant to be used in the refrigeration
systemis not limted to this,



20 and m xed refrigerants containing at |least 70 wt% of the R32 may al so
be used. For exanplée, a mixed refrigerant of the R32 refrigerant with €021
which is a'mxed refrigerant containing not |less than 70 wt% and not nore
than 90 wt % of the R32 against CO021 or a mxed refrigerant of the R32 25
refrigerant and the R22 refrigerant, Mhlﬁ% Is a mxed -14 refrigerant
containing not less than 70 wt % and not re than 90 wt % of the R32

agai nst the R22 refrigerant may be used. -15 CLAIMS: 1. Arefrigeration
system whi ch uses a working nedium conposed of an R32 refrigerant or. a

m xed refrigerant containing at Ieas&%%9M§L@6of the R32, and 5 pol yvinyl
ether oil whose viscosity at 40*C is 2 cst. 10 2. The refrigeration

system according to C%g'@%¥r1§QQ$ﬁ |g.t@ SYiesCOoShti Yot the Pal yyjg i her

oil at 400C’is 46 - e refrlgera I on"system-accordi ng aim

Lo puher of nua dtiadi ngglo g gt A8 o @ 9507 L9136 rGRTPT 50T s 'Smfics?etaed
refrigerant containing at least 70 wt% of the R32, and
5 polyvinyl ether oil whose viscosity at 40°C is 46 - 82 cst.
2. The refrigeration system according to Claim 1,
wherein the viscosity of the polyvinyl ether oil
at 40°C is 46 - 68 cst. |
3. The refrigeration system according to Claim 1,

10 wherein a winding of a stator of a motor for a
compressor is coated with an insulating layer of at least
one selected from among crosslinked-polyethylene, polyvinyl
formal, polyester, polyesterimide, pblyamide and polyamide
imide.

15 4. The refrigeration system according to Claim 1,

wherein at least one among an antifoaming agent,
a moisture supplemental agent or an extreme pressure
additive is added to the polyvinyl ether oil.
5. The refrigeration system according to Claim 1,

20 comprisiné:

a refrigerant circuit in which a compressor (1),
a condenser (3), a decompressor (4), and an evaporator (5)
are connected in a locop, the refrigerating cycle having no

dryer for eliminating moisture in the refrigerant.



one sel ected from anong crosslinked-pol yet hyl ene, polyvinyl formal,

pol yester, 'pol yesterim de, polyanm de and polyanide inmide. 15 4. The
refrigeration systentaccordrng to Caim1l, wherein at |east one anpbng an
antrfoanlng agent, a noisture supplenental agent or an extreme pressure
additive is added to the polyvinyl ether 5. The refrigeration system
according to Claim1, 20 conprising: a]Tefrrgerant circuit in which a
conpressor (1), a condenser (3), a deconpressor (4), and an evaporator (5)
are connected in a Ioop, the refrigerating cycle having no dryer for.

el imnatingg nnrsture j é@@f rrgeran 1n§ aq%rxgg Qi%éonﬁ dq%hng a

wor ki ng nedrunt conposed o] i gerant

A L R e

VI scosity a he™air con | oner

Indoor unltcon §1%9n8“% 0 agtt70 wt% of the R32 and polyvinyl ether

0il whose viscosity at 40°C is 46 - 82 cst,
5 wherein the air conditioner has an indoor unit

and an outdoor unit.



