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SPECI FI CATI ON - TI TLE OF THE | NVENTI ON _

REFRI GERATOR 5 BACKGROUND OF THE | NVENTI ON 1. Fi eI do ﬂfé

| nivention - - The present invention relates to a S §-tor
conprising a refrigerating cycle using a hydrofl| uorocarbon

refrigerant not containing chlorine such as 10 1,1,1, 2- tetrafluoroethane

hereinafter referred to as Rl34a o
( ) SPECIFICATION 5Yo-9722

TITLE OF THE TNUENTLON

REFRIGERATOR

5 BACKGROUNﬁ OF THE INVENTION
1. Fieldlof the Invention
The present invention relates;to a refrigerator
comprising a refrigerating cycle using a hydrofluorocérbon
type refrigerant not containing chlorine such as
10 1,1,1,2-tetrafluorocethane (hereinafter referred to as Rl34a)
| or a refrigerant mixture thereof, having a polyvinyl ether

oil as the base oil.

2. Background Art

15 Many of the conventional refrigerators and
compressors for automatic vendors or show-cases used
dichlorodifluoromethane.(hereinafter referred to as R12).

R12 has been under the flon regulation for preventing the

ozone layer destruction. As a substitute refrigerant'for

i 20 R12, hydrofluorocarbon type refrigerants (HFC type, FC type)

not containing chlorine represented by R134a are studied for

the use of a refrigerator (see the official gazette of

Japanese Patent Application Laid;OPen (JP-A) No. 1—271491).
However, since the refrigerant R134a is poor in

25 terms of compatiblllty with conventlonally-used refrigerator
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or a refrigerant mxture thereof, having a polyvinyl ether oil as the
base oil. 2. Background -Art 15 Many of the conventiona
refrigerators and conpressors for automatic vendors or show cases used
di chl or odi f1 uor omet hane (hereinafter referred to as R12). R12 has been
under the flon regulation for preventing the. ozone | ayer destruction
As a substitute refrigerant for 20 R12, hydrofluorocarbon ty

refrigerants OMES, t gpeh a8 aymineral ok QR#HQﬂlﬁﬁﬁglcﬁﬁﬁFFﬁé Pébre§§ﬁ¥@d by
" Rl34a are studled for the use of a refrigerator (see the official
gazette of  isJaperebieracEnroppplikatgakiamial G ETTPYRSAPTNGL21T971491) .

- deterioration of oil return to the compressor and inhalation
of separated refrigerant at the time of starting after
5 interval. |

Therefore; the present inventors discussed the
application'of a polyol ester oil, which is compatible with
the refrigerant R134a as the refrigerator oil. Howéver, it
is known that the polyol ester oil generates an aliphatic

10 acid by thermai decbmposition to cause corrosion in sliding
members, which leads to abrasion.

Then the present invéntors elaborately studied a
combination of Rl34a as the refrigerant and a polyol ester
oil as the refrigerator oil for the apblication in a

15 refrigerant compressor. As a result, it was learned that in

o ' addition to the abové-mentioned'problem, a polyol ester oil

i ' is hydrolyzed by moisture to raise thé total acid number so
that metal soap is generated to be sludge and casts adverse
effect on the refrigerating cfcle,_or is decomposed, oxidized

20 to be deteriorated, and polymerized to generate meﬁal soap or
polymer sludge and casts adverse effect on the refrigerating
cycle. |

On the other hand, although it is known that a
polyoxyalkylene glycol oil is not hydrolyied and does not

25 require strict care, due to its poor insulating property, it
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However, since the refrigerant Rl34a is poor in 25 terns of conpatibility
with conventionally-used refrigerator oils, such as a m neral

.ol ¥ and an al kyl "benzene oil, there is a problem of poor |ubrication of
a conpressor due to deterioration of oil return to the conpressor and

I nhal ati on of separated refrigerant at the tine of starting after 5

I nterval . Therefore, the present invenfors Qiﬁguifed t he
can not be used appropriately as it is in this kind of a

refrogerant compressor comprising such a motox.
| Then the present inventors found out that the
above-mentioned problems can be solved by adding a certain
5 additive to a polyvinyl ether o;l with a special compo;ition
and combining with a certain HFC type.refrigerant ﬁith a

certain care.

 SUMMARY OF THE INVENTION
10 'An object of the present invention is to obtain a
good refrigerator using polyvinyl ether oil as a refrigerator
oil, which'is compatible with a hydrofluorocarbon-type
refrigerant not containing chlorine (such as R134a) without
suffering the above-mentioned problems.

15 A refrigerator according to claim 1 comprises a

refrigerating cycle using a hydrofluorocarbon type

| refrigerant not containing chlorine or a refrigerant mixture
thereof, with a refrigerator oil compatible with the

| refrigerant sealed, wherein the refrigerator oil comprises a

20 polyvinyl ether type compound having a structural unit

represented by the general formula (1) as the main component,
with a pour point of -40°C or less, a two-liquid separation
temperature of -20°C or less, a total acid numbex of 0.02
mgKOH/g or less, a viscosity of 8 to 100 cst at 40°C or less,

25 and a viscosity index of 80 or more, -\\\\\\\\~\\\\\\‘\
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application of a polyol ester oil, which is conpatible with t he
refrigerant R134a as the refrigerator oil. However, it I s known that

t he pol yol ester oil generates an aliphatic 10 acid by thermnal
deconposition to cause corrosion in sliding menbers, which leads to
abr asi on. - Then the present inventors elaborately studied a
conbi nation of Rl34a as the refrigerant and a pol yol ester oil as the
refrigerator oil deltrﬁaapplication ina 15 refrigerant conpressor. As a
result, it was |earhed that in addition to the above-nentioned probl em
a polyol ester #i{ € - €s)hydrol yzed.by-mbl3ture to raise the total acid
nunber so t hat petal soap is generated to be sludge and casts adverse
effect on dhe refriggraging cycle, or is deconposed, oxidized

R4
, wherein n is an integral number in the.range of i or more,
Rl to R3 are each a hydIOQeﬁ atom or a hydrocarbon group
10 having 1 to 8 carbon atoms and may be the same or different,
R4 is an alkyl group having 1 to 4 carbon atoms, and units in
which R4 is an alkyl group having l-to 2 carbon atoms are 40
to 100 ¥ and units in which R4 is an alkyi group having 3 to
4 carbon atoms are 0 to 60 %. |
15 In a refrigerator according to claim 2, the
hydrocfluocrocarbon type refrigerapt has a purity of 99.5 ¥ by
weight or more, with the content of a chlorine type
refrigerﬁnt of 2000 ppm or less.
In a refrigerator according to claim 3, the
20 equilibrium moisture in the refrigeratihg cycle représented
by the equation (2) is 200 ppm or iess:

(residual moisture content in the refrigerating cycle)
% 10°ppm  (2)

(filled oii amount + filled refrigerant amount)

25 In a refrigerator according to claim 4, the
residual oxygen content in the refrigerating cycle is 0.2 %
by weight or less with respect to the content volume of the.
refrigerating cycle.

In a refrigerator according to claim 5, the

-4 -
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20 to be deteriorated, and polynerized to generate netal soap or

pol ynmer sludge and casts adverse effect on the refrigerating cycl e.
On- t he ot her hand, although it is known that a pol yoxyal kyl ene gl ycol
oil is not hydrolyzed and does not 25 require strict care, due to its
poor insulating property, it can not be used appropriately as
It isinthis kind of a refrigerant conpressor conpr|S|n% such a notor.
Then the presGﬁﬁrigﬁﬁﬁFGFSO#buﬁ@n§%¥“$kﬁﬁ°¥fﬁ? % by weight of a phenol

type antioxidant as an essential component and C.01 to 2 ¥ by
weight of én epoxy type or carbocdiimide type compound with
respect to its oil content.

5 In a refrigerator according to claim 6, the
refrigerator 611 contains 0.1 to 2 % by weight of a
phosphoric acid ester type compound with réspect to its oil
content.

In a refrigerator according to claim 7, the
10 refrigerant is a 1,1,1,2—tetr§fluoroethane (Rl134a), an
azetropic mixture refrigerant containing 50 % by weight of
difluoromethane (R32) and 50 % by weight of pentafluoroethane
l. (R125), or.a pseudoazet:opic mixture refrigerant containing
| 44 % by.weight of pentafluoroethané (R125), 52 % by weight of
i . 15 <trifluorocethane (R143a) and 4 % by weight of
1,1,1,2~tetraflucroethane (R134a). |
A refrigerator according tc claim 8 comprisés a
compressor unit sealed in a hermeticaily sealed container,
. With an HFC type refrigerant or a refrigerant mixture thereof
20 and a refrigerator oil compatible with the refrigerant sealed
in the hermetically sealed container, wherein the
refrigerator oil comprises a polyvinyl ether type compoﬁnd
having a structural unit represented by the general formula
(1) as the.main.compbnent, with a poﬁr poinf of -40°C or

25 less, a two-liquid separation temperature of -20°C or less, a

N ~ This
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above- ment i oned probl ens can be solved by adding a certain 5 additive to

a polyvinyl ether oil wth a special conposition and conbining with a
certain HFC type refrlgerant with a certain care.. SUMVARY OF
THE 1 NVENTION 10 An obj ect of the present invention is to
obtain a good refrigerator using polyvinyl ether oil as a refrigerator
oil, which is conpatible with a hydrofl uorocarbon type refrigerant not
cont ai ni ng chtataheadislammriveRiedD.0d mgkeH/g orsdese; i agvigeosity of 8
above- nenti oned problens. 15 A refrigerator according to claim

1 conprises aeo 1C0 raﬁ:@ermﬁmg:m)acdss,usanﬂgaa\fnyudnsﬁi"yoxmdanboﬁ 80 per

more,

Rl R3

5 I

—(C-C) =  aeeens (1)

[

R2 O

I
10 R4

, wherein n is an integral number in the range of 1 or more,
R1l to R3 are each a hydrogen atom or a hydrocarbon group
-having l.to 8 carbon atogs and may be the same or different,
R4 is an alkyl group having 1 to 4 carbon atoms, and units in
- 15 which R4 is an alkyl group having 1 to 2 carbon atoms are 80

to 100 % and units in which R4 is an alkyl group having 3 to.
4 carbon atoms are 0 to 20 %.

In a refrigerator according to.claim 9,.the
hydrofluorocarbon type refrigerant has a purity of 99.5 % by

20 weight or more, with the content of a chlorine type

refrigerant of 2000 ppm or less.

In a refrigerator according to claim 10, the
equilibriuﬁ moiétufe in the refrigerating cycle represented
by the formula (2) is 200 ppm or less:

25 (residual moisture content in the refrigerating cycle)

_ _ x 10°ppm  (2)
(filled oil amount + filled'refrigerant amount)

In a refrigerator according to claim 11, the

residual oxygen content in the refrigerating cycle is 0.2 %

-6 -
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refrigerant not containing chlorine or a refrigerant mxture t her eof
wth a refrigerator oil conpatible wth the refrigerant seal ed,
wherein the refrigerator oil conprises a 20 polyvinyl ether type conpound
having a structural unit represented by the general fornmula (1) as the
mai n conponent, .wWith a pour point of -40C or less, a two-liquid.
separati on tenperature of -20[err]C or less, a total aci d nunber_ of
0.02 My Ker/ weight ess, 1@ss|m|nqsnﬁc18motb§oc§§teat HQ{-@F?]Q,fo'Fh?ess
25 and a viscosity index of 80 or nore,
~refrigerating cycle.
In a refrigerator according to claim 12, the
refrigerant comprises at least two conmpounds selected from
5 the group consisting of hydrofluorocarbon types represented
by the general formula (3):
CH.F, (3)
wherein when 1 =1, m=1~2, n=2~3 and m + n = 4, when
1=2, m=1~4, n=2~5andm+n=26, andwhenl =3, m
10 =1-3, n=5~-~7andm+n-= 8.
In a refrigerator according to claim 13, the
refrigerant is an azetropic mixture refrigerant containing 50
% by weight of difluoromethane (R32) and 50 ¥ by weight of
pentafluorcethane (R125), or a pseudoazetropic mixture
15 refrigerant containing 44 % by weight of pentafluorocethane
(R125), 52 % by weight of trifluoroethane (R143a) and 4 % by
weight of 1,1,1,2-tetrafluoroethane (R134a).
In a refriéerator according to claim 14, the
refrigerator oil contains 0.01 to 1.0 % by weight of a phenol
20 +type antioxidant as an essential cbmponent and 0.01 to 2 % by
weight of an epoxy type or carbodiimide type compound with
respect to its oil content.
In a refrigerator according to claim 15, the

refrigerator oil contains 0.1 to 2 % by weight of a

25 phosphoric acid ester type compound with respect t0 its oil

—_—
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[err] wherein n is an integral nunber in the range of 1 or

nor e, Rl to R3 are each a hydrogen atom or a hydrocarbon group 10
having 1 to 8 carbon atons and nmay be the sanme or different, . R4 is an
al kyl group having 1 to 4 carbon atons, and units in which R4 is an
al kyl group having 1 to 2 carbon atons are 40 to 100 % and units in
which R4 is an aIkyI group having 3 to 4 carbon atons are 0 to 60%
15 _ |$PESE 1 | gerator according to claim2, the

3 refrigerator according to claim 16 comprises a
compressor unit sealed in a hermetically sealed contéiﬂer,
with an HFC type refrigerant or a refrigerant mixture thereof

5 and a refriggrator oil compatible wifh the refrigerant sealed
in the hermetically sealed container, wheréin the
refrigerator oil comprises a polyvinyl ether type compound
having a structural unit represented by the general formula
(1) as the main component,.with a pou?ﬁpoint of -40°C or

16 less, a two-liquid Separaticn.temperature of -20°C or less, a
total acid number of 0.02 mgKOB/g or less, a viscosity of 8
_to 100 cst'at 40°C or less, and a viscosity index of 80 or

more,

), - ceeee(1)

' t20
., Wherein n is an integral number in the ranée of 1 or more,
Rl to R3 are each a hydrogen atom or a hydrocarbdn grbup
having 1 to 8 carbon atoms and may be the same or different,
R4 is an alkyl group having i to 4 carbon atoms, and units in -

25 which R4 is an alkyl group having 1 to 2 carbon atoms are 60

to 100 % and units in which R4 is an alkyl group having 3 to
4 carbon atoms are 0 to 40 %.'

In a refrigerator according to claim 17, the

-8 - \\
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hydr of | uor ocarbon type refrigerant has a purity of 99.5 % by wei ght or

nore, with the content of a chlorine type refrigerant of 2000 ppm or

| ess. ' In a refrigerator according to claim3, the 20
equilibriumnoisture in the refrigerating cycle represented by the
equation (2) is 200 ppmor |ess: (residual noisture content:-in the
refrigerating cycle - ; .

[err] (fil M&rﬁﬂuaﬁesﬁfbmf typedreErigeranththaggupuritysof 99.5 & by g
refrigerator according to claim4, the resi dual oxygen content in the
fefrigeratingusigh& P @ozey, withphphecromtent qf s aRloFinesHEEe to the
content volune of the refrigerating cycle. :

refrigerant of 2000 ppm or less.
In a refrigerator according to claim 18, the
5 equilibrium moisture in the refrigerating cycle represented
by the formula (2) ié 200 ppm or iess:

(residual moisture content in fhe reffigerating cycle)
x 10&¢m| (2)

(filled cii amount + filled refrigerant amount)

10 : In a refrigerator according to claim 19, the
residual oxygen content in the:refrigerating cycle is 0.2 %
by weight or less with respecf to the content volume of the
refrigerating cycle.

In a refrigerator according to c¢laim 20, the

15 refrigerant comprises at least two compounds selected from
the group consisting of hydrofluorocarbon tfpes represented
by the general formula (3):

CHF_ (3)
5 wherein when 1 = 1, m =1 ~ 2, n=2~32and m +n = 4, when
20 1 =2, m=1~4,n=2~5andm+n=6, andwhenl =3, m
=1~3,n=5~7andm+n = 8. :

In a refrigerator according to claim 21, the
refrigerant is a psehdoazetropic mixture refrigerant
containing 23 % by weight of difluoromethane (ﬁ32), 25 % by

25 weight of pentafluorocethane (R125), 52 % by weight of

1,1,1,2-tetrafluorcethane (Rl34a), or a pseudeoazeotropic

-—
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In a refrigerator according to claim5, the refrigerator oi

contains 0.01 to 1.0 % by wei ght of a phenol type antioxi dant as an
essential conponent and 0.01 to 2 % by wei ght of an epoxy type or
carbodiim de type conpound wth respect to its oil content. 5

In a refrigerator according to claim6, the refrigerator oil contains

espect o 11 Bintite Sorfsmepant SSRESIafnd B8 £ iGRE SEPOUN W IT
dlfluoromeﬂhane (R32), 15 $ by weight of pentafluoroethane
(R125), 60 % by weight of l,1,1,2-tetrafluoroethane (R1343a).
| In a refrigerator according to claim 22, the
5 refrigerator oil contains 0.0l to 1.0 % by weight of a-phenol
type antioxidant as an essential component and 0.01 to 2 ¥ by
weight of an epoxy type or carbodiimide type éompound with
respect to its oil content.
In a refrigerator according to claim 23, the
© 10 refrigerator oil cbntains 0.1 to 2 ¥ by weight of a
phosphoric acid ester type compound with-respéct to its oil
content. |
A refrigerator according to claim 24 comprises a
refrigerant compressor, a condenser, an expansion deviCe, and
15 an evaporator, connected to éaqp other with pipes, with an
| HFC tYpe refrigerant or a refrigerant mixture thgreof and a
refrigerator oil compatible with the rafrigerant sealed in a
hermetically sealed container, wherein the refrigerator oil
comprises a polyvinyl ether type compound having a structural
20 unit represented as the main component, with a pour point of
-40°C or less, a two-liquid separation temperature of -20°C
or less, a totél acid number of 0.02 mgKOH/g or less, a
viscosity of 8 to 100 cst at 40°C or less, and a viscosity

index of 80 or more.

- 10_
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In a refrigerator according to claim7, the 10 refrigerant is a
1,1,1,2-tetrafl uoroet hane (R134a), an azetropic mxture refrigerant
cont ai ni ng 50 % by wei ght of di fl uoronet hane (R32) and 50 % by wei ght
of pentafl uoroet hane (R125), or a pseudoazetropic m xture refrigerant

contai ning ' 44 % by wei ght of pentafl uoroethane (R125), 52 % by wei ght
of 15 trifluoroethane (Rl43a) and 4 % by wei ght of '

1,1,1,2-tetrafl uor a2 ha® (R134a). A refrigerator according
to claim8 conprlse a | conpressor unit sealed in a hernetically sealed
cont ai ner, _WtE ﬁQ;HFC ~type refrigereny or a refrigerant m xture

t her eof 20 and a rFfrl erator oil conpatible with the refrigerant seal ed
in the hergetlcally qfed cont ai ner, wherein the

R4 .
, wherein n is an integral number in the range of 1 or more,
Rl to R3 are each a hydrogen atom or a hydrocarbon group

10 hav1ng 1 to 8 carbon atoms and may be the same or different
R4 is an alkyl group having 1 to 4 carbon atoms, and units in
which R4 is an alkyl group having 1 to 2 carbpn atoms are 40
to 100 ¥ and units in which R4 is an alkyl group having 3 to
4 carbon atoms axre O to 60 %.

15
BRIEF DESCRIPTIbN OF THE DRAWINGS

l ' ' These objects and advantages of the present
. invention will become clear from the following description
with reference to the accompanying drawings, wherein:

20 FIG. 1 is a vertical cross-sectional view of a
rotary type compressor of one embodiment of the present
invention:

FIG. 2 is a graph showing the result of an
endurance test of a refrigerator:

25 FIG. 3 is a vertical cross-sectional view of a

: reciprocating type compressor of another embodiment of the

present invention.
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réefrigerator oil conprises a polyvinyl ether type conpound havi ng a

structural unit represented by the general formula (1) as the main
canponent, with a pour point of -40[err]C or 25 less, a two-liquid
separation tenperature of -20C or less, a total acid nunber of
0.02 ngKOH/ g or less, a viscosity of 8 "to 100 cst at 40C or less, and a
vi scosity index of 80 or nore, [err ’

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter thé present inventioﬁ will be Aescribed
with reference to accompanied drawings.

FIG. 1 is a vertical cross-sectional view of a

5 rotary type compressor. In FIG. 1, A represents a -
refrigerating cyclé comprising a refrigerator. The
refrigérating cycle A comprises a compressor B, a condenser
C, an expagsion device D, an evaporator E, and a drier F,
connected with pipes. The compressor B has the

10 below-mentioned configuration.

Numeral 1 represents a hermetically sealed
container, where an electric driving element 2 is stored at
the upper part and a rotary compressing elgment 3 driven by
the electric driving element 2 is stored at the lower part,

15 respectively. The electric driving element 2 comprises a
stator 5 having a winding 4 insulated wifh an 6rganic
material, and a rotor 6 provided inside the stator 5. The
rotary compressing element 3 comprises a cylihder 7, a roller
10 rotated along the inner wall of the cylinder 7 by an

20 eccentric portion 9 of a rotary shaft 8, a vane 12 pressed by
a spring 11 so as to cont;ct with the periphery of the roller
10 with pressure and divide the inside of the cylinder 7 into
an inhaling side and a discharging‘side, and an upper béaring
13 and a lower bearihg-l4.f6r sealing the-bpenings of the

25 cylinder 7 as well as supporting the rotaiy shaft & axialiy.

This Sheet Has Been Rerlaced ~12 -
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10° wherein n is an integral nunber in the range of 1 or nore, R1
to R3 are each a hydrogen atom or a hydrocarbon group having 1 to 8
carbon atons and may be the sane or different, R4 is an al kyl group
having 1 to 4 carbon atonms, and units in 15 which R4 is an alkyl group
having ¥ to 2 carbon atons are 80 "~ 10-100 % and units in which R4 is an

al kyl group having 3 to 4 carbon atons_are 0 to 20 % I n
a refrigerator accordi n§heo uppgrirpsaring 13 iﬁyﬁﬁ?ﬂi@ﬁﬁ(ﬂkﬁhxﬂ1qﬁﬁﬁ9argln9

refri'gerant has a purlty of 99.5 %by 20 weight or nore, with the content
of a chlorineholgel5, communicatipg with the discharging 'side of the

cylinder 7. Further, a discharging valve 16 for switching
the discharging hole 15 and a discharging muffler 17 are
5 mounted on the upper bearing 13.
ihe roiler 10 and the vane 12 are made from an iron
material. |
An oil 18 is étored at the bottom part of the
hermetically sealed container 1. The oil 18 comprises a
10 polyvinyl ether type compound having a structural unit.
represented by the general formula (1) as the main component,
with a pour point of -40°C or less, a-two—liquid separation
temperature of -20°C or less, a total acid number of 0.02
mgKOH/g or less, a viscosity of 8 to 100 cst at 40°C or less,

! 15 and a viscosity index of 80 or more,

; Rl R3
j |
-(C~-C ) =  aen.. (1)
. |
20 R2 ©
l
R4

, Wherein n is an intégral numbef in the range of 1 or more,
Rl to R3 are each a hydrogen atom or a hydrocarbon group

25 having 1 to 8 carbon atoms and may be the same or different,
R4 is an alkyl group having 1 to 4 carbon atoms, and units in
which R4 is an.alkyl group-having 1 to 2 carbon atoms are 40

to 100 ¥ and units in which R4 is an alkyl group having 3 to
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refrigerant of 2000 ppm or | ess. . In a refrigerator according

to claim 10, the equi libriumnoisture in the refrigerating cycle
represent ed . by the formula (2) is 200 ppmor less: 25 (residual

noi sture content in the refrigerating cycle)

x 10 ppm (2) (filled oil ampunt + filled refrigerant amount)

In a refrigerator according to cla t'he ‘residual oxygen content in
the refrigerafti R§* g?ElétP§ O?EEWb %° 60" ¢! : :

A phencol type antioxidant of 2,6—di-tart.butyl—p~
- cresol (ﬁBPC)-is added to the polyvinyl ether oil by 0.3 % by
weight as an additive for preventing detexioration by
5 oxidization after long term storage. Furthermore, an epoxy
.type additive is added by 0.25 % by weight as a chemical
stabilizer. |
An extreme-pressure additive of tricresyl-phosphate
(TCP) is alsoc added to thé polyQinyl ether oil by 1 % by
10 weiéht as needéd.

A hydrofluorocarbon type refrigerant not
containing chlorine, such as R134a is sealed in the
refrigerating cycle A.

R134a is adju#ted so as to have a purity of 99.5 %
15 by weight or more and a chlorine type refrigerant content of.
56 ppm. 'The equilibrium moisture in the refrigerating cycle
A.reéresented by the below-mentioned formula (2) is-adjusted
to be 150 ppm: |

(res;dual mozsture content in the refrigerating cycle)
20 - x 10°ppm (2)
(filled o0il amount + filled refrigerant amount )

A moisture adsorbing agent having a pore diameter-
of about 3A is.used in the drier F of the refrigerating cycle
A. Further, the residual o#ygen content in the refrigerating
25 cycle A is adjusted to be 0.005 % by weight of the cycle

cantent volume.

- 14 -
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by weight or less with respect to the content volune of the

~refrigerating cycle. In a refrigerator according-to claim
.12, the refrigerant conprises at |east two conpounds selected from 5
the group consi sting of hydrofluorocarbon types represented by the
general formula (3): [err] mherein mhen 1=1 m=1- 2, n=
2 - 3 and n1+ n = 4, when m=1 ~ =2 ~5 and m+ n = 6,
and when 1 = 3, m 10 Zhe w;g:ng 4 9f~tﬁeaﬁaeﬁ¥¢1ﬁ drjving element 2 of |
a refrrgerator according to claim 13, the - refrigerant is an azetroprc

i xture refri §beafOmMPIeESON ﬁgngocoatEd%¥b§hmérﬁﬁﬂbb$'ﬂ“¥¢ TR RERES T HED)

and 50 % by merght of
material including a layer of heat-resistant ester (THEIC) or

esterimide at the inner side and a layer of amideimide at the

5 outer side. A PET film of a low oligomer specification (0.6
% or less as a trimer) is used as the insulating paper H for
insulating between the ﬁiring 4.

The oil 18 luhricates the sliding faces of the

roller 10 and the vane 12, which are sliding members of the
10 rotary compressing element 3.
| A refrigerant to flow into the cylinder 7'of the
rotary compressing element 3 so as to be compressed by the
cooperation of the roller 10 aﬁd the vane 12 comprises R134a,
which is compatible with the oil 18, that is, a polyol ester
15 oil.

Numeral 19 represents an inhaling pipe to be
mounted on the hermetically sealed container 1 for guiding
the refrigerant to the inhaling side of the cylinder 7, and

! numerel 20 represents a discharging pipe te be mounted on the
20 upper wall of the hermetically sealed container 1 and
compressed by the rotary compressing clement 2 for
discharging the refrigerant to the outside of the
hermetically sealed container 1 vie the electrically-driving
element 2.

25 In the refrigerator oil composition used in the

- 15 -
This Sheet Has Been Relplac

A




LA R R AL ) ARTHUTU & LU, STAEU08 113 p0ls08)
pent af | uor oet hane (R125), or a pseudoazetropic m xture 15 refrigerant

containing 44 % by wei ght of pentafl uoroethane (R125), 52 % by wei ght
of trifluoroethane (R143a) and 4 % by wei ght. of o
1,1,1,2-tetrafl uoroet hane (Rl34a). In a refrigerator
,accordlng to claim14, the refrigerator. . oil conta:ns 0.01 to 1. g 868{
wei ght of a phenol 20 type antioxi dant as an essenti a conponent an .
to g % by Qfrghityde SemBrseFory P thr the dbeyemmentionad conpound with
respect to its oil content. In a refrigerator according to

claim 15, t h&@OnfipERbige,. atbe éﬂfrés%apﬁsl*&&at%l@'mmww%ttmlangzs

phosphori c aC|d ester type _conmpound with respect to its oi
side of the cylinder 7 of the inhaling pipe 19 is compressed

by the cooperation of the roller 10 and the vane 12 and opens
S the discharging valve 16 through the discharging hole 15 so
| as to be discharged into the discharging muffler 17. The
refrigerant in the discharging muffler 17 is discharged
outside the hermetically sealed container 1 from the
discharging pipe 20 via the electric driving element 2. The
10 oil 18 is supplied to sliding members, such as the sliding
surfaces of the roller 10 and the vane 12 of the rotary
compressing element 3 for lubrication. Further, it prevents
leakage of the refrigerant compressed in the cylinder 7 to
the low pressure side. |
15 According to this embodiment, the following effects
.can be achieved.

According to the configuration of claim 1, the
polyvinyl ether oil 18 of the presenf invention has a good
compatibility with R134a in the entire temperature range used

20 in the refrigerator A so that the two—layér separation of the
refrigerant and the oil can be prevented. |

Therefore, since the polyvinyl ether oil 18 can
always exist in the state of being dissolved in Rl34a in a
1ow'temperature range of -30°C or lower in the refrigerating

25 cycle A so as to be of a low viscosity as a whole, the oil

-
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content. A refrigerator according to claim16 conprises a
conpressor unit sealed in a hernetically seal ed contai ner, with an HFC
type refrigerant or a refrigerant m xture thereof 5 and a refrigerator
oil conpatible with the refrigerant seal ed in the hernetically seal ed
contai ner, wherein the refrigerator oil conprises a polyvinyl ether
type conpound having .a structural unit represented by the general

fornul a (Fetusnt ke HRe CORPRRIRAKR B \Hetq‘P’"&spSBPdpm hecerdingle, e or
cil supply to the bearlng slidlng portions 8, 13, 14 can be
ensured without lowering the oii surface of the compressor B
so that galling or seizure can be prevented.

5 Furthermore the polyv1nyl ether oil 18 of the
present invention can 1ower the actual vxscosity-and reduce
the ﬁechanical loss to improve the performance coefficient of
the compressor B owing to the function characteristic of oils
of improving the lubrication on the iron sliding portions

10 including the shaft 8, and the bearings 13, 14 of the |
compressor B and a function of easily dissolving with a
refrigerant (R134a). | '

According to the confzguratlon of claim 2, since
the purity of the R134a refrigerant is extremely h;gh a

15 chemically-stable performance can be achieved without the
contamination of a foreign substance or CFC in the
refrigerating cycle A.

According to the configuration of claim 3,

corxosion in the refrigerator and deterioration of a motor

20 insulating material (PET material) can be prevented.

According to the configuration of claim 4,
deterioration'by.oxidization of the polyvinyl ether oil 18
and generation of sludge caused by polymérization can be
prevented so that a highly reliable refriéerator can be'

25 provided.

-17 - - .. This Sheet .
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10 less, a two-liquid separation tenperature of -20[err]C or less, a

total acid nunber of 0.02 ngKOH g or less, a viscosity of 8 to 100 cst

at -40[err]C or less, and a viscosity index of 80 or more, [err]

20 wherein n is an integral nunmber in the range of 1 or nore, R1

to R3 are each a hydrogen atom or a hydrocarbon group having 1 to 8

carbon atons and nmay be the sanme or different, R4 is %P alg¥l q;oup
aim 5, the

having 1 to 4 carbon at QYASOTgHRdH $hepcontiguration of ¢

polyvinyl eﬁher oil 18 can improve the st;?ility_with respect
to'the oxidized deterioration so that the performanée and
reliability of the dompressor B can be improved.

5 This was confirmed by the experiment result of a
sealed tube test with the polyvinyl ether oil 18 containing
DBPC of the present invention sealed.

fhat.is, according to the polyvinyllether oil 18
containing DBPC of the present invention in the qonditions of
10 aging at 90°C for 29 days for adjusting the.moisture content
to. be 200 ppm, the total acid number became 0.01 or less at
the initial stage so as to havé a preferable result.
According to the configuration of claim 6, a strong
chemical adsorption film can be formed on the bearing éliding
15 surfaces 8, 10, 13, 14 so that the lubrication of the sliding
portions 8, 10, 13, 14 is further improvéd to prevent galling
and seizure.
The above-mentioned- effects were confirmed also by

the endurance test result with the device shown in FIG. 2.

20 That is, in the grsph of FIG. 2 with the endurance

test time plotted in horizontai-axis and the contamination
amount (sludge amount) plotted in vertical axis, the best
result was obtained with the'specimen Iﬁ using a specimen Y
of the polyvinyl ether bil 18 of. the present invention

25 containing additives (DBPC, epoxy, etc.) under the.standard B

- 18 ~- .
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25 which R4 is an al kyl group having 1 to 2 carbon atons are 60 to 100

% and units in which R4 is an alkyl group having 3 to 4 carbon atons
are 0 to 40 % In-a refrigerator according to claim17, the
-9- hydr of | uorocarbon type refrigerant has a purity of 99.5 % by .

wei ght or nore, with the content of a chlorine type refrigerant of 2000
ppmor [ess. In a refrigerator according to Igi@1&8, the 5
equi |i bri um meithuthe i prodection g andy af dhe ﬂ@fﬂ"&geﬁ?éﬁr cte

~ according to the present invention {restriction on purity of
the refrigerant, moisture in the refrigerating cycle A,
chlorine and air amount). o |
5 Wherein FIG. 2, the contents of the specimen I-1IV

is represented as below.

Table 1
additive production standard

10

I none A

II X A

IIX Y A

Iv Y B
15

additive X: DBEC + BTA + TCP
Additive Y: DBPC + BTA + TCP + epoxy
Production standard A: (conventional standard)
20 Refrigerant purity: 99.90 % by weight
Equilibrium moisture content in the refrigerating cycle
| * A: 600 ppm o
. '~ Residual air content in the refrigerating cycle A: 0.03
. 2 by weight
25 Chlorine residual content in the refrigerating cycle A:
400 ppm |
Standard B: (standard of the presehf invention)
_Refriger;nt purity: 99.95 % by weight

Equilibrium moisture content in the refrigerating cycle
\_

- 19 - This Sheet Has B
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by the formula (2) is 200 ppmor | ess: (residual noisture content in
the refrigerating cycle)

[err] (filled oil amount + filled refrigerant anmount) 10 . In
a refrigerator according to claim19, the - resi dual oxygen content in
the refrigerating cycle is 0.2 % by weight or less with respect to the
content vol une of the refrigerating.cycle. - In a

refrigerator accor®i mMP?PRPaim 20, the 15 refrigerant conprises at |east

two conpounds sel ected from t he group consisting of hydrof]| uorocarbon
types represent ed Resigyal lySpntany diniihe refrigerating|gyele A: QiRkein
when 1 =1, m=1- 2, n=2~3 and m+ n = 4, when

: % by weight o e

Chloriﬁe residual content in the refrigerating cycle A:
5 100.ppm

Although R134a is provided as an example of a
hydrofluorocarbon éype refrigerant not containing chlbrine in
the present invention, it is riot limited thereto since a
polyol ester oil of the présent inveption shows an excellent

10 compatibility with other ch'éypé refrigerants so that it can
be applied to the refrigerants.

FIG. 3 shows a Scotch York type reciprocating type-
compressor of another embodimert of the present invention.
The entiré.configuration shown in FIG.'3 comprises a

15 compressor 110, a ﬁechanical portion 111 for compre;sing a
reffigerant, a case ll2, an underslung.spring 113, a stator
114 comprising an electric driving portion (electric driving
element of the compressor), stator fixing bolts 115, and
washers 116 of a synthetic-rﬁbber.

20 ) The compressor further comprises a stator mounting
leg 117, and a crank shaft 11B. A prédétermined gap is
provided between the stator 114 and the rotor for driviné the

rotor as an electric driving element of an ordinary

Compressor.
25 The compressor main body comprises the electric
- 20 - : This Sheet
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20 1 =2, m=1- 4, n=2-5and m+ nh =%, and when 1 = 3, m =
3, n=5- 7and m+n = 8. . In a refrigerator according t
~claim 21, the refrigerant is a pseudoazetropic mxture refrigerant
containing 23 % by wei ght of difluoronethane (R32), 25 % by 25 weight of
pent af | uor oet hane (R125), 52 % by wei ght of 1,1,1, 2-tetraf | uor oet hane
(R134a), or a pseudeoazeotropic . - 10-
m xture refridsinamg gontion ke sigkvipg\&hghabgve-mentioned mechanical

oOr==

pértion 111, and the compressor main body is hanged on *the
.case 112 by the underslung spring 113.
The stator 114 is fixed to the stator fixing leg
5 117 by a plurality of stator fixing bolts 115 via the washer
116 of a synthetic rubber.

As heretofore mentioned, acéording to the present
invention, a preferable refrigerator can be obtained since
the total acid number of a polyvinyl efher o0il is reduced to

10 rertrain the generation of a meral soap to prevent adverse
effect on the refrigerating cYcle; and decomposition,
oxidization deterioration, or polymerization reaction by the
effect of oxygen or chiorine-is restrained t¢ prevent the
generation of a metal soﬁp_and.a'polymer sludge by usihg a

15 certain material for tﬁe pclyvinyl ether oil iﬁ a certain
physical property range with a‘séecial additive,_maintaining
rhe purity of a hydrofluorocarbon type refrigerant ét a high
value or restraining the equilibrium moisture of the
refrigeratihg cycle.

20 While the presently Preferred embodiments of the
present inrention.havé been shown and déscribed, it will be
underétood that the present invention is not limited thereto,
and that various changes and modifications may be made by
those skilled in the ér% withou't” departing from the scope of

25 the invention as set forth in'thé.appended'éiéims.

023/037

IR
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di f | toromet hane (R32), 15 % by wei ght of pentafl uor oet hane (R125), 60 %

by wei trafl uoroet hane (R134a). In a
refrléﬂ uﬂa " H I ““Fto claim22, the 5 refrigerator oil contains 0.01

0 oy wei yhts of* a phenol type antioxi dant as an essentia
conponent and 0. 01 to 2 Wbby wei ght of an epoxy type or carbodiim de
type conpound with ect toits oil content. In a
refrigerator y@@@r&?ngLPGH atf¥ 23, the 10 refrigerator oil contains 0.1
to 2 % by melght of a phosphorlc acid ester type co ound with respect.
toits oil -cOnrefrigerator comprising (re TS YBGTE &im 24
conprises a refrigerant conpressor, a condenser, an ex ns n devi ce,
and hydrofluorocarbon type refrlgerant not contain orine or

a refrigerant mixture thereof, with a refrigerator oil
5 compatible with the refrigerant sealed, wherein the
refrigerator oil comprises a polyvinyl ether type compound
having a structural unit represented by the general formula
(1) as the main component, with a pour point of -40°C or
less, a two-liquid sepatation temperature of -20°C or less, a
10 totai acid number of 0.02 mgKOH/g or less, a viscosity of B

to 100 cst at 40°C or less, and a viscosity index of BO or

more,
R1 R3
|- | .
15 - (C=C )=  eeen (1)
|
R2 O
|
R4

20 , wherein ﬁ is an integral number-in tﬁe range of 1 or more,
Rl to R3 are each a hydrogen atom or a hydrocarbon éroup
having 1 to 8 carbon atoms and méj be the same or-different,
R4 is an alkyl group having i to 4 carbon atoms, and units in
which R4 is an alkyl group havingll to 2 carbon atoms are 40

25 to 100 % and units in which R4 is an alkyl group having 3 to

4 carbon atoms are 0 to 60 .

2. The refrigerator accérding to claim 1, wherein the

T 22 - W
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15 an evaporator, connected to each other with pipes, with an HFC type

refrigerantor—a—+efrigerant mxture thereof -and a- © ~refrigerator oi
conpati bl e mnt gerant sealed in a hernetically seal ed '
contalnﬁl & g E‘Eﬂfrigerator oi | conpri ses a pol yvinyl ether

type col ructural 20 unit represented as the main
conponent, with a pour point of - -40C or less, a two-liquid separation
t enper at ur e ohyd2ofdune¥Gcarbonotypesvefnigerant dusl apvrdityoo£0 992 Sndkdw g
or less, a viscosity of 8 t.o 100 cst at 40[err]C or less, and a

vi scosity waighéxcof m8@epr whthethe 28cntent of a chlorine type

refrigerant of 2000 ppm or less.

5 3. The refrigerator according to claim 1, wherein the
equilibrium moisture in the refrigérating cycle represented
by the equation (2) is 200 ppm or less:

{residual moisture content 1n the refrlgeratlng cycle)
X 10° ppm (2)

10 (filled oil amount + filled_refrigerant amount).

4. The refrigerator according to claim 1, wherein the
residual oxygen content in the refrigerating cycle is 0.2 %
by weight or less with respect to the content volume of the

15 refrigerating cycle.

‘5. The refrigerator according to claim 1, wherein the

refrigerator oil contains 0.01 to 1f0 ¥ by weight of a pheﬂol

type antioxidant as an esééntial comnponent and 0.01 to 2 % by
20 weight of an epoxy type or carbodiimide type compound with

respect to its o0il content.

6. The refrigerator according to claim 1, wherein the
refrigerator oil contains 0.1 to Z % by weight of &
i 25 phosphoric acid ester type compound with respect to its oil

content.

_—
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[err] Wwherein n is.an integral nunber in the range of 1 or
nor e, ch a hydrogen atom or a hydrocarbon group 10
havi ng 1”|m "l“ﬁ"ﬂ'lf Bs and may be the sanme or different, R4 is an
al kyl group aVLn carbon atonms, and units in which R4 is an

aIkyI group haV|ng 1 to 2 carbon atons are 40 to 100 % and 'units in

which R4 is an alkyl group having 3 to
7. The refrigerator accord;ng to claim 1, wherein the

;refrlgerant iz 2 1,1,1,2-tetrafluornethane (R134a), an

. azetxropic mixture'refrigefant containing-50° % -by weight of
difluorometﬁane (R32) and 50 % by weight of pentafluoroethane

5 (R125), or a p#eudoazetropic mixture refrigerant containing
44 % by weight of pentafluoroethane (3125), 52 % by weight of
trifluoroethane (R143a) and 4 % by weight of
1,1,1,2-teérafluoroethane {R1343).
.

10 8. A refrigerator comprising a compressor unit séalgd in a
hermetibally sealed container, with an HFC type refrigerant
or a refrigerant mixture “therecf and a refrigerator oil
compatible with the refrigerant sealed in the hermetically
sealed container, wheiein the refrigerator.oil éomprises a

15 polyvinyl ether type compound having a structural uﬁit

i represented by the general formula (1) aé the main component,
with a pour point of -40°C or less, a tﬁo—liquid Separation

| - ‘temperature of -20°C or less, a total acid number of 0.02
mgKOH/g or less, a viscosit& of & %o 100 cst at 40°C or less,

20 and a viscosity index of 80 or mors,

Rl R3
| ]
-(C-C) - ... (1)
I '
25 R2 O
l
R4

» wherein n is an integral number in the range of 1 or more,

is Sheet Has Been Replaced _ - 24 -
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are 0t % 15 = BRI EF DESCRI PTION OF THE DRAW NGS

Thes antages of the present I nvention will becone clear
froaﬁ! mn scription with referénce to the acconpanying
erer s *20 FIG 1 is a vertical cross-sectional view

of a rotary type conpressor of one enbodi nent -of the present
I nventi on; FIG 2 is a graph showing the result of an
endur ance t estRbfte RR:fang@agive hyfgogen atom of| & hydrecarhan (graup

cross-sectional view of a reciprocating type conpressor of another
enbodi nent of hdwing 1 to 8 carkon atoms and may be the same or different,

R4 is an alkyl group having 1 to 4 carbon atoms, and units in
which R4 is an alkyl group havind 1 to 2 carbon atoms are 80
5 to 100 % and units in which R4 is an alkyl group having 3 to

4 carbon atoms are 0 to 20 %.

9. The refrigerator according to claim 8, wherein the
- hydrofluorocarbon type refrigerant'has a purity of 99.5 % hy
10 weight or more, with the content of a chlorine type

refrigerant of 2000 ppm or less.

10. The refrigerator according”to claim 10, wherein the
equilibrium moisture in the refrigerating cycle represented

15 by the formula (2) is 200 ppm or less:

(residual mwoisture content in the refrigerating cycle)
x 10°ppm (2)

(filled o0il amount + filled refrigerant amount).

20 11. The refrigerator according to claim 8, wherein the
residual oxygen amount in the refrigerating cycle is 0.2 % by
weight or less with respect to the content volume of the

refrigerating cycle.

25 12. The refrlgerator accordlng to clalm 8, wherein the
1 = -'--.'..-l .

refrigerant comprises at least two compounds selected from
\
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ﬁFEEEﬁT‘rﬁveHLLQu“_  DETAI LED DESCRI PTI ON OF THE PREFERRED

Hereinafter the present invention wll be :
mlrﬂmlsreference to acconpani ed draw ngs. : FIG 1
|s*a ver sectional viewof a 5 rotary type conmpressor. In FIG

1, A represents a refrigerating cycie conprising a refrigerator. The

refrlgeratlng cycle A conprlses a conpressor B, a condenser :
the group consisting of hydrofluorocarbon types represented

by the general formula (3):
clHnFn ( 3 )
wherein when 1 = 1, m=1~-2,n=2~3 and m + n = 4, when
5 1=2, m=1~4, n=2-5andm+n-=26, and whenl =3, m

=1-3, n=5~7andm¢+n-=8.

13. The refrigerator acéording to claiT 8, wherein the
refrigerant is an azetropié mixture refrigerant containing 50
10 % by weight of difluoromethane (R32) and 50 % by weight of
pentafluoroethane (RlZS), or.a pseudocazetropic mixture
refrigerant containing 44 % by weight of pentafluoroethane
(R125), 52 % by weight of trifluoroethane (R143a) and 4 % by
weight of 1,1,1,2-tetrafluorocethane (Ri34a).
15 |
14. The refrigerator according to claim 8, wherein the
refrigerator oil contains 0.0l to 1.0 % by weight of a phenol
type antioxidant as.an essential component and 0.01 to 2 % by
weight of an epoxy type or carbodiimide type compound with

20 respect to its oil content.

15. The refrigerator according to claim 10, wherein the
refrigerator oil contains 0.1 to 2 % by weight of a
phosphoric acid ester type compound with respect to its oil

25 content.

gﬂ____———~————‘—"“—~
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C, an—expansi-en—devi-ee—b; an evaporator E, and a drier F, ~connected

W th p sor B-has the 10 bel ownentioned configuration.
- Nuner a m ﬁ' WE"Eﬂher netically seal ed cont ai ner, where an electric
drivings ored at t-he upper part-.and a rotary conpressing

el ement 3 drlven by the electric driving element 2 is stored at the

I t, t I Th | ect d I t, 2 =
Uator "5 havi 18- o PaPRAFAESTAEAT FOTRRLTIRS, S, POiRAecr ULt SRBIRY 1ooR] o

rotor 6 provided |nS|de the stator 5. The - rotag% conpr essi_ng elenent 3

conprises a cPPFRELECIILY FEPief contaimer oty an HEG tWee FREFIEFRNSS

the cylinder 7 by an_ 20 eccentric portion 9 of a rotary shaft 8, .a vane 12
pressed by or a refrlgerant mixture thereof and a refrigerator oil

compatible with the refrigerant sealed in the hermetically

5 sealed container, wherein fhe refrigerator'oil comp;ises a
polyvinyl ether type compound heving'a structural unit.
represented by the general formula (1) as the main component,
with a pour point of -40°C or less, a two-liquid separation
temperature of -26°C or less; a total acid number of 0.D2

10 mgKOH/g or less, a viscosity of 8 to 100 cst at 40°C or less,

and a viscosity index of 80 or more,

R1 R3
|
-(C~-C), -  a.a... (1)
15 | | ' :
R2 O
I
R4

.+ wherein n is an integral number in the range of 1 or more,

20 Rl to R3 are each a hydrogen atom or a hydrbcarbon group

having 1 to 8 carbon atoms and may be the seme or different,
R4 is an alkyl group having 1.to.4 carbon atoﬁs, and units in
which R4 is an alkyl éroup_haviﬁg 1 to 2 carbon atoms are 60
to 100 ¥ and units in which R4 is an alky; group having 3 to

25 4 carbon atoms are 0 to 40 %.

17. The refrigerator according to claim 16, wherein the
hydroflucrocarbon type refrigerant has a purity of 99.5 % by

\
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’spf+ﬂ9~11_§g_§§a%gtﬁgntact with the periphery of the roller 10 with
e and divi inside of the cylinder 7 into an i nhaling side
and Eﬂ"ﬁ and an upper bearing 13 and a | ower bearing 14
for gﬂﬂﬂ |ngs of the 25 cylinder 7 as well as supporting the
rotary shaft "™ axi a The upper bearing 13 is

provi ded Mﬁth a dlscharglng “hol e 15, conmuni.cati.ng Wi th the di scharging
side of the weigjti edemore, withh&he goareRbaPHid e FIBG swi t chi ng

refrigerant of 2000 ppm or less.

18. The refrigerator according to claim 16, wherein the
5 equilibrium moisture in the refrigerating cycle represented
by the formula (2) is 200 ppm or less:

(residual moisture content in the refrigerating cycle) )
— x 10°ppm  (2)

(filled o0il amount + filled refrigerant amount).

10
19. The refrigerator according'tolclaiﬁllﬁ, wherein the
residual oxygen amount in the fefrigerating cycle is 0.2 % hy
weight or less with respect to the content volume of the
refrigerating cycle.

15

| 20. The refrigerator according to claim 16, wherein the
refrigérant_comprises at least two compoundé selected from
the group consisting of hydrofluorocarbon types represented
by the general formula (3): |

20 "C,H F ' (3)

17" u

wherein when 1

1, m=1-~2, n=2=3andm+ n =4, when
l1=2, m=1~4, n=2"~5andn+n’=6, and when'l = 3, m

'=1-3, n=5-7andm+n = 8.

25 21. The refrigerator according to claim 15, wherein the
refrigerant is a pseudbazetropic'mixture refrigerant

\ | | -.zs'-
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15 and a di scharging nuffler 17 are 5 nounted on the

The roller 10 and the vane 12 are made from
? !H ﬁ[ﬂ"ﬂ ﬂ'l An oil 18 is stored at the bottom part
caIIy seal ed container 1. -The oil 18 conprises a 10
“'pol yvi nyl ether type conmpound having a structural unit represented by

the general formula (1) as the main co th a rh p

-40[err] C or malégf‘ﬂozl:al gubyd B’%f)ﬁ?‘é rsféiucf@ﬂ%% é%§# s 8Fer r?‘% or
| ess, a total acid nunber of 0.02 - ess, a Vi.s S|ty of 8 to
100 cst at 40pedight of p@waﬂ&l@raﬁahan%ué%%ly ShFeProredy ?‘%

1,1,1,2-tetrafluoroethane (R134a), or a pseudeoazeotropic

mixture refrigerant containing 25 % by weight of
5 difluoromethane (R32), 15 % by weight of pehtafluoroethane

(R125), 60 % by weight of 1,1,1,2-tetrafluoroethane (R134a).

22. The refrlgerator accord;ng to clalm 16, wherein the

refrigerator 011 contalns 0. 01 to 1.0 % by weight of a phenol
10 type antioxidant as an essential component and 0.0 to 2 % by

weight of an epoxy type or carbodiimide type compound with

respect to its oil content.

23. The refrigerator according to claim 16, wherein the
15 refrigerator oil contains 0.1 to 2 % by weight of a
phosphoric acid ester type compound with respect to its oil

content.

24. A refrigerator comprising d'réfrigerant'compressor, a
| 20 condenser, an expansion device, and an evaporator, connected
l | to each other with pipes, with an HFC type refrigerant or a
} refrigerant mixture thereof and-a refrigerator oil compatible
with the refrigerant.sealed in a hermetically sealed
i container, wherein the refrigeratbf oil comprises a polyvinyl

25 ether type compound having a structural unit represented as
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[érrl wherein n is an i.ntegral number in the range of 1 or nore,

are each a hydrogen atom or a hydrocarbon group 25 having 1 to 8
car botllmmmulm mlﬁle the same or different, R4 is an al kyl group
havi n and units in mhich R4 is an al kyl" group
having 1. to carbon *at oms are 40 to 100 % and units in which R4 is an

al kyl group having 3 to o
b P the ga;n component, with a pour point of -40 C or less, a

two-ligquid separation temperature of -20°C or less, a total
acid number of 0.02 mgKOH/g or less, a viscosity of 8 to 100

cst at 40° C or less, and a v1sc051ty index of 80 or more,

5 Rl R3
| |
-(c-c), - ceveea(1)
|
R2 O
10 [
R4

, wherein n is an ihtegral number in the range of 1 or'mere{
Rl to R3 are each a hydrogeﬁ atom or a hydfocarbon'group
having 1 to 8 carbon atoms and maf be the same or different,

15 R4 is an alkyl greup having 1 to 4 carbon atoms, and units in
which R4 is an alkyl group having.l to 2 carbon atoms are 40

to 100 % and units in which R4 is an alkyl group having 3 to

4 carbon atoms are 0 to 60 %.

-_h_~_~\;\§~;~§“h;‘_'_

‘This Sheet

Wi



803 3475 096% . ARIHOTO & 6. STALL/2S 11240 P.033/037

4 carbon atons are 0 to 60 % " A phenol type antioxidant of
2,6-di-tart. butyl -p- cresol (DBPC) is added to the polyvinyl ether oi
by- 0.3 % by wei ght as an additive for preventing deterioration by 5
oxidization after long termstorage. Furthernore, an epoxy type .
additive is added by 0.25 % by wei ght as a chemi cal stabilizer,

An extrene-pressure additive of tricresyl phos B&g (TCP) is al so
added to the polyvinyl ether oiRBSFERACTOR yiufb FYASYBE needed.

A hydrofluorocarbon type refri.gerant not
An cbject cof the present lnventlon is to obtain a

good refrigerator using polyvinyl ether oil as a refrigerator
oil, which %s compatible with a hydroflubrocarbon type
5 refrigerant not containing chloiine (such as §134a) without
sufferlng conventlonal problems. A refrigerator of the
present invention comprises a refrigerating cycle using a
hydrofluorocarbon type refrigerant not containing chlorine or
-a re&rigeraht mixture thereof, with a refrigerétor oil
10 compatible with the refrigerant sealed, wherein the
refrigerator oil comprises a polyvinyl ether type compound
having a structural unit represented by the general formulé
(1) as the main component, with é'pour point of -40°C or
less, a two-liquid separation temperature of -20°C or less, a
15 +total acid number of 0.02 mgKOH/g or less, a viscosity of 8
' to 100 cst at 40°C or less, and a viscosity index of 80 or

more,

Rl R
|

20 =(C=C), = ceennn (1)
|
R2 ©
l

25 , wherein n is an integral number in the range of 1 or more,
Rl to R3 are each a hydrogen atom or a hydrocarbon group
having 1 to 8 carbon atoms and may be the same or different,

R4 is an alkyl group having 1.to 4 carbon atoms, and units in
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contai ning chlorine, such as Rl34a is sealed in the refrigerating

cycle A ~ Rl134a is adjusted so as to have a purity of 99.5 %
15 by weight or nore and a chlorine type refrigerant content of 56
ppm The equilibriumnoisture in the refrigerating cycle A represented
by the bel owrmentioned formula-(2) is adjusted to be 150 ppm
~(residual noisture content in the refrigerating %/cl e)

[err] (fiwhidhoRA aspant alkyl| goeup chavifg aht %rﬁ)tﬁﬂ’-)bc’n atoms are 40 5

- noi sture adsorbing agent having a pore dianeter of about 3A-is used in
the drier F otot h@Or &f rhdepnitaginyghéch R4 ALs mp (3R] (HOUR AT ckyifen

content in the refrigerating 25 cycle Ais adjusted to be 0.005 % by

wei ght of thedcgarbon atoms are 0 to 60 %.

This Sheet Has Been R
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content vol une. - 15- _

The wiring 4 of the electric: derl,ng eiemant 2 of the conpressor Bis
_coated with a doubl e-structure insulating material including a |ayer of
heat-resi stant ester (THEI C) or esterimde at the inner side and a

| ayer of am deimde at the 5 outer side. A PET filmof a |ow oligoner
specification (0.6 %or less as a triner) is used as the insulating
paper H for i nsul ati ng between the wring 4.

Fig.1

D F C |
)\ I , : T /51
| I\
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N 7R £0
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A 2,
Y _ : 17
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' ' 15
- 18
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The oil 18 lubricates the sliding faces of the roller 10 and the vane
12, which are sliding nenbers. of the . 10.rqtary. conpressing el ement 3.

A refrlgerant to flowinto the. cyllnder 7 of the rotary conpressing

el enent 3 so as to be conpressed by the .. -cooperation of the roller 10
and the vane 12 conprises Rl134a, which is conpatible with the oil 18,
that is, a polyol ester 15 oil. _ ‘ Nuner.al- 19 represents an
|nhaI|ng pi pe to be nounted on the hernetically sealed container 1 for
gui di ng the refrigerant to the inhaling side of the cylinder 7, and

nuneral 20 represents a discharging pipe to be nounted on the 20 upper
wal | of the hernetically sealed container 1 and

Fig-2

(Bu) j3unowy UOTIeEUTWEIUOD

3 - 6

Endurance Peripﬂ (month)

-
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c@nprressed by the rotary conpressing elenent 3 for di scharging the

refrigerant to the outside of the - hernetically sealed container 1 via
th€ electrically- driving el enent 2. 25 In the refrigerator
oi |l conposition used in the . -16-
rotary type conpressor with the above- nentloned configuration, the
-refrigerant R134a flown into the inhaling side of the cylinder 7 of the
i nhaling pipe 19 is conpressed by the cooperation of the roller 10 and

the vane 12 and opens

Fig.3

112
/" /13
1"z N ——N
=) ' s
/14G-~— - -~ //40
| I 116

/15 ' _ /15

/18
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5 the discharging valve 16 through the discharging hole 15 so

«~di scharged into the discharging nuffler 17.: _
Aischarging nuffler 17 is discharged - segl ed

: di schargi ng .pipe 20 via the electric ckibpqui '
10 oil 18 is supplied=lo slidi

cont ai ner

el enent 2.

sliding-

The. -
outside thée hernetically

refrigeraéﬁ%@ﬁgégzww?zq{

1 fromthe
The
surfaces of the roller

SPECHF IGAT IO,

nmenbers, such as the
e 12 of the rotary

conpressi ng el enent
the refri gerldit &
15 Accord
be achi.eved.

3 for_lubrication. Further,
r s ENVENTEQN cy| i nder 7 to
ing to this enbodinment, the f

Accor di nBEFBIGERABORS

it prevents

| eakage of

the | ow pressure side.
ol .owi ng effects - can
iguration of claim1l, the

10

15

20

25

BACKGROUND OF THE INVENTION
1. Field of the Invention

'_The present invehtion relates to a refrigerator

~comprising é refrigerating cycle using a hydrofluorocarbon

type refrigerant not containing chlorine such as
1,1,1,2-tetrafluoroethane (hereinafter_referred to as R134a)
or a refrigerant mixture thereof, having a polyvihyl ether

oil as the base oil.

2. Background Art

Many of the conventional refrigerators and
compressors for automatic vendors or show-ééses used
dichlorodifluoromethane (hereinafter referred to as R12).
R12 has been under the flon regulation for preventing the.
ozone layer destruction. As a substitute refrigerant for
R12, hydrofluorocarbon type refrigerants (HFC type, FC type)
not containing chlorine represented by R134a.are studied for
the use of a refrigerator (see the official gazette of
Japanese Patenf Application Laid-Open (JP-A) No. 1-271491).

However, since the refrigerant Rl34a is poor in

terms of compatibility with conventionally-used refrigerator
REPLACEMENT SHEETS  SG |
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pol yvinyl ether oil 18 of the present invention has a good
conpatibility with Rl34a in the entire tenperature range used 20 in the

refrigerator A so that. the two-1ayer separation of the “refrigerant and
“ the oil can be prevented. Therefore, since the polyvinyl

ether oil 18 can al ways exi st insthe state of being dissolved in Rl34a:

in a | el npacht wse ar aigerafl aind Gnoallkyle benzeinkee oidf,r itgesd | Ng -

'25 cycle A so as to be of a low viscosity as a whole, the oi
is a problem of poor lubrication of a compressor due to

deterioration of oil return to the compressor and inhalation
- of separefed refrigerant at the time_of starting_after'
5 interval. | )

Therefore, the present inventors discuseed the
application of a polyol ester oil, which is compatible with
the refrigerant R134alas.the refrigerator oil. However, it
is known that the polyol ester oil generates an aliphatic

10 acid by thermal decomposition to cause corrosion io sliding
members, which leads to abrasion. |

Then the present inventors elaborately studied a
oombination of R134a as the refrigerant and.a polyol ester
oil as the refrigerator oil for fhe application in a

15 refrigeraht compressor. As a result, it was learned that in
addition to the above-mentioned problem, a polyol ester oil
is hydrolyzed by moisture to raise the total acid number so
that metal soap is generated to be sludge and casts adverse

| effect on the refrigerating cycle, or is decomposed, oxidized

20 to be deteriorated, and polymerized to generate metal soap or

- polymer sludge and casts adverse effect on the refrigerating
cycle.

On the other hand, although it is known that a
polyoxyalkylene glycol oil is not hydrolyzed and does not

25 require strict care, due to its poor insulating property, it

l‘\'f’ '
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~return to the conpressor B becones good. Accordingly, the 0i | supply

to the bearing sliding portions 8, 13, 14 can be - ensured wthout
.lowering the oil surface of the conpressor B so that galling or seizure
“can be prevented. 5 Furt hernore, the polyvinyl ether oil 18 of
t he present invention can |lower the actual viscosity and reduce the
nechahlcalIcmn;ﬁar|bqwusﬁdti§prmpfim casort figimtthis kindhef a
conpressor B owing to the function characteristic of oils of . i nprovi ng
the |ubri catrmmﬁétetlémﬁés@bﬁgcmﬂ@mg Sich ng | musitdug. t he. shaft 8, and
t he bearings 13, 14 of the conpressor B and a function of easily .

dissolving with a Tﬁéﬁlﬁﬁéaﬁfeééﬂﬁ4ﬁhventors found outAGB@fdtHQ to the
configuration of claim2, since
- above- mentloned problems can be solved by addlng a certain
5 additive to a polyvinyl ether oil with a spec;al composition
~ and combining with a certain HFC type refrigerant with a

certain care.

SUﬁMARY OF THE iNVENTION

10 An object of the present invention is to obtain a
good refrigerator using polyvinyl ethér oil as a.refrigerator
oii, which is compatible with a hydrofluorocarbon type
refrigerant not.containing chlorine (such as R134a) without
sufféring the above-mentioned problems.

15 A refrigerator according to claim 1 comprises a
refrigerating cycle using a.hfdrofluorocarbon type'
refrigerant not containing chlorine or a refrigerant mixture
thereof, with a refrigerator oil cdmpatible with the
refrigerant sealed, wherein the refrigerator oil comprises a

20 polyvinyl ether type compound having a structural unit
represented by the general formula (1) as the main component,
with a pour point of -40°C or less, a two-liquid separation
temperature of -20°C or less, a total acid number of 0.02
mgKOH/g or less, a viscosify of 8 to ;00 cst at 40°C or less,

25 and a viscosity index of 80 or more,

15 JAN 1998




‘the purity of the Rl34a refrigerant is extfénely_high, a 15
chemnical | y-stabl e performance can be achi eved without the

.contam nation of a foreign substance or CFC in the - refrigerating cycle
A According to the configuration of claim3, corrosi on
in the refrigerator and deteriorationégi;a nmotor 20 insulating materi al
(PET material) cammbe ggevented. According to the .
configuration of cjaim4, deterioration by oxidization of the

_and generatiqq_of-sludge'caused_by

pol yvi nyl ether oi4 1 A _ : ) L
pol ynmeri zati on canhbe | » prevent €d 'so thgt a highly reliable refrigerator
2 0 ' . ‘ | '

can be 2§ provi deR
l

R4
, wWherein n ié én integral.number in thé range.of_l or mofen
Rl to R3 are each a hydrogen atom or a hydrocarbon group

10 having 1 tb 8'carbon étoms and may be the same or different,
R4 is an alkyl_group having 1 to 4 carbon atoms, and units in
which R4 is an alkyl Qroup haviné 1 to 2 carbon atoms are 40
to 100 % and units in which R4 is an alkyl groﬁp having 3 to
4 carbon atoms are 0 to 60 %.

15 . In a refrigerator éccording to claim 2, the
hydrofluorocarbon type refrigefant has a purity of 99.5 % by
weight or more, with the content of a chlorine type
refrigerant of 2000 ppm or less.

In a refrigerator according to claim 3, the

20 equilibripm moisture in the refrigerating cycle represented

by the equation (2) is 200'ppm or less:

(residual moisture content in the refrigerating cycle)
x 10°ppm (2)

(filled oil amount + filled refrigerant amount)

25 In a réfrigerator according to claim 4, the
residual oxygen content in the refrigerating cycle is 0.2 £
by weight or less with respect to the content volume of the
refrigerating cycle.

In a refrigerator according to claim 5, the
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.~-According to the cOnfigUration of claim5, the polyvihyl ether oil ‘18

can inprove the stability wth respect: to the oxidized deterioration so
“that the performance and reliability of the conpressor B can be
“inproved. 5 This was confirmed by the experinent result of a
seal ed tube test with the. pol yvi nyl eEESr oi | 18 contalnlng DBPC'of
the present dJpiat zcg:tosleaéeld n L NP t 9 :
pol yvi nyl et her ?EII * cocr?tnaﬁarﬁnnsg c)DBoPlc o? t'he ent Tnventi on | n ?‘r%e

condi tions Q&pe antioxidant as an- essentlal component and 0.01 to 2 % by
weight of an epoxy_type_or carbodllmlde type'compound_w1th '
_fespect to its o0il content. N |
5. | In a refrigefatéf acéording fo cléim 6, the-
| refrigerator oil-contains 0.1 to 2 % by ﬁéight of a
phosphoric acid ester type cﬁmbound ﬁith respecf to itS'oil
content. | |

In a réfrigerator:according to claim 7, the

10 refrigerant is a 1,1,1,2-tetrafluoroethaﬁe (R134a), an
azetropic mixture refrigerant containing 50.% by weight of
difluoromethane (R32) and 50 % by weighf of pentafluoroethane
(R125), or a pseudoazetropic mixture refrigerant containing
44 % by weight of pentafluoroethane (R125), 52 % by weight of

15 trifluoroethane (R143a) and 4 % by weight of
1,1,1,2-tetrafluorcethane (R1l34a).

A refrigerator according to claim 8 comprises a
compressor dnit sealed in a hermetically sealed container,
with an HFC type refrigerant or a refrigerant mixture thereof

20 and a refrigerator oil compatible with the refrigerant sealed
in the hermetically sealed container, wherein the
.refrigerator oil comprises a polyvinyl ether'type compound
having a structural unit represented by the general_formula
(1) as the main component, with a pour point of -40°C or

25 1less, a two-liquid separation temperature of -20°C or less, a
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--10 -aging at 90[err}C for 29 days.for_adjuéting t he npi sture content

to be 200 ppm the total acid nunber becane 0.01 or |ess at ‘"t he
.initial stage so as to have a preferable result. ' Accordi ng
"to the configuration of claim®é, a strong ~chem cal adsorptlon fil'mcan

be fornmed on the bearing sliding 15 erfaces 8, 10, 13, 14 so that the
| ubricati onygfealihacild ¢hidtber of m)rdz Qd@ﬁ(o?l/gl%r Ja?ess_llﬁ d sriigdddmety igprgved

to prevent galling and seizure. . he above-nenti oned
effects W%CQ@H@&C’&E%*& 1§§1ea%{aﬂl£% d ﬁfd%
device shown in FIG or =€ That 1 s, cgé é%? gr aph. of F|an§ mnth
the endurange .o test tlne pIotted in horlzontal axi s and. the
contam nation ~~ anount (sludge anount) plotted in vertical-aX|s, t he
s | | o
-(c-c), - eeeees(1)
| | -
R2 ©
|
10 R4

, Wherein n is an integ:al-number in the.range of 1 or more,_
Rl to R3 are each a hydrogen atom or a hydrocarbon group
having 1 to 8 carbon atoms and méy be the same or different,
R4 is an alkyl'grdup héving:l to 4 carbon atoms, and units in
15 which R4 is an alkyl group having 1 to 2 carbon atoms are 80
to 100 % and units in which R4 is an alkyl group having 3 to
4 carbon atomé are 0 to 20 %.
In a refrigerator according to claim 9, thé.
hydrofluorocarbon type refrigerant has a purity of 99.5 % by
20 weight or more, with the content of a chlorine type
refrigerant of 2000 ppm or less.
In a refrigerator according to claim 10, the
equilibrium moisture in the refrigerating cycle represented
by the formula (2) is 200 ppm or less:

25 (residual moisture content in the refrigerating cycle)
x 10°ppm  (2)

(filled oil amount + filled refrigerant amount)
In a refrigerator according to claim 11, the
residual oxygen content in the refrigerating cycle is 0.2 %

T SHERT
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Tesult was obtained with the speci men |V using a speci men 'Y of the

pol yvi nyl
{DBPC, epoxy, etc.) under the standard B

ether oil 18 of the present invention 25 containing additives

-19- with the production standard of the device restrlcted
. according to.the present invention: (reﬁﬁ riction on purity of t he
refrigerant, noisture in the refriger g cycle A chlorine and air

anount) .

10

15

20

25

By weight orVﬁeselﬁlEhCkeapeéhetﬁoﬂﬁénéénﬁénéh@oﬁ@ﬁé'BfnthelV
-refrlgeratlng cycle.
In a refrigerator acdording to claim 12, the

refrigerant comprises at least two compounds.selected from -

‘the group consisting of hydrofluorocérbon types represented

by the generai'formula (3);

C,HF_ (3)
wheréin when 1 =1, m =1 ~ 2, n=2~3andm+n =4, wheﬁ
l=2, m=1~4, n=2 ~ 5 and m +.n = 6, and when 1 = 3, m
=1~3, n=5~7andm+n = 8. -

In a refrigerafof according to claim 13, ;he
refrigerant is an.azetropic mixture refrigefant containing 50
% by weight of difluoromethane (R32).énd 50 % by weight of
pentafluoroethane (R125), or a pseudoazetropid mixture
refrigerént containihg 44 % by weight of pentafiuoroetﬁahe
(R125), 52 % by weight of'trifluoroethane (R143a) and 4 % by
weight of 1,1,1,2-tetrafluoroethane (R134a).

In a refrigerator according to claiﬁ 14, the
refrigerator oil contains 0.01 to 1.0 % by weight of a phenol
type antioxidant as an essential component and 0.0l to 2 % by
weight of an epoxy type or cérbodiimide type compound with
respect to its o0il content.

In a refrigerator according to claim 15, the
refrigerator oil contains 0.1 to 2 $ by weight of a

phosphoric acid ester type compound with respect to its oil

REPLACEMENT SRy
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s represented as bel ow. Table 1 - ' - additive - product i on

standard 10 |- none . AL . X A 1T
Y% | A IV Y . B15 . Additive X

DBPC + BTA + TCP - Addi tive Y: DBPC + BTA + TCP + epoxy

Production standard A: (conventionalﬁg%sndard) 20 Refrigerant purity:

99. 90 % by wei ght - Equilibrr noi sture content in the

refrigerat iceghtend.e - A 600 ppm
| A refrigeraﬁof agcofding.tq ciaim 16 comprises a
compresédf unif sealed in é hérmeticaily sealed'container,
with an HFC type refrigeranf-or a tefrigerant mikturé-thereof_
5 and a reﬁrigerator oil'compatible with the refiigerant sealed.
in the hermeticaliy sealed container, wherein fhe
refrigerator'oil coﬁpriéés a poly&inyl ether type compound
having a structural unit represented by the general formula
(1) as the ﬁain component, with a pour point of —40;C 6;

10 1less, a two—iiquid separation tempefature of -20°C or less, a
total acid number of 0.02 mgKbH/g or less, a viscosity of 8
to 100 cst at 40°C or less, and a viscosity index of 80 or
more,

1 R3
15

cl: ), - ceeeea(l)
2 0 |
I
20 R4
. wherein n is an integral number in the range of 1 or more,
.Rl to R3 afe each a hydrogen atom or a hydrocarbon group
having 1 to 8 carbon atoms and may be the same or different,
R4 is an alkfl group having 1 to 4 carbon atoms, and units in
25 which R4 is an alkyl group having 1 to 2 carbon atoms are 60
to 100 % and units in which R4 is an alkyl group having 3 to

. 4 carbon atoms are 0 to 40 %.

In a refrigerator according to claim 17, the
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Resi dual air content in the refrigerating cycle 'A: 0.03 - % by

wei ght 25
400 ppm

Chlorine residual content in the refrigerating cycle A .
Standard B: (standard of the present invention) '

Refrigerant purity: 99.95 % by wei ght o EquilibriunlanSture
content in the refrigerating cycle 9 ~ A 200 ppm

10

15

20

25

hydrofluofocarbon type refrigerant has:a purity_ef.99.5'% by

weight or more, with the content of a chlorine type

refrigerant of 2000 ppm of iese._

| In“a refrigerator according to'claim'18; the
equilibrium moisture in the refrigerating eyele reéresented.
by the formula (2) is 200 ppm or less: |

(residual moisture content in the refrigerating'cycle)
X 105ppm

(filled o0il amount + filled refrigerant amount)

In a refrigerator eccording to claim 19, the
residual oxygen contenf in the refrigerating cycle is 0.2 %
by weight or less with reSpect to the content volume of_the
refrigerating cycle.

In a refrigerator according to claim 20, the
refrigerant comprises at least two compounds selected from
the group consisting of hydrofluorocarbon types represented
by the general formula (3):

C,HF_ (3)
whereinwhen 1 =1, m =1~ 2, n=2 ~3 and m + n = 4, when
1=2, m=1~4, n=2~5andm+n=26, and when 1 = 3, m
=1~3, n=5~7andm+n = 8.

In a refrigerator according to claim 21, the
refrigerant is a pseudoazetropic mixture refrigerant
containing 23 % by weight of difluoromethane (R32), 25 % by
weight of pentafluo:oethane (R125), 52 % by weight of

1,1,1,2-tetrafluoroethane (R134a), or a pseudeoazeotropic
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"Resi dual air content in the refrigerating cycle A 0.01 | '%)by _
wei ght ~Chlorine residual content in the refrigerating cycle A© 5
100 ppm : ‘Al t hough R134a is prOV|ded as an exanple of a '
hydr of | uor ocar bon type refrigerant not containing chlorine in t he .
present invention, it . is not limited Lﬁg eto since a - polyol ester oi
of the present |nvent|0n'shom5 an exc nt 10 conpatibility w th other
HFC type refwixfarentrefgrgarant icataining @ afphivdeightheof ef ri gerant's. .
FIG 3 shows a Scotch York type reciprocating type conpressor of
anot her enmbddifiimairame tthemepr(R3IA, |1rﬁ/&1th§0me1ght o‘lﬁw@ea'xtaf]sxa:métkgpuat i on
shown in FIG 3 conprises a
(R125), 60 % by weight of 1 1 1 2 tetrafluoroethane (R134a).
In a_refrlgerator-accordlng to clalm 22,-the
5 refrigerator oil contains 0.01 to 1.0 % by wéight of a phenol
type antioxidant as an essential component and 0.01 to 2 % by
weight of an epoxy tYpe or carbodiimide type compound with
respect to its Qil content.
In a refrigerator according to claim 23, the
10 - refrigerator oil contains 0.1 to 2 % by weight of a
phosphoric acid ester type compound with respect to its oil
content.
A refrigerator according to claim 24 comprises a
refrigerant compressor, a condenser, an expansion device, and
15 an evaporator, connected to each other with pipes, with an
HFC type refrigerant or a refrigerant mixture thereof and a
refrigerator oil compatible with the refrigerant sealed in a
hermetically sealed container, wherein the refrigerator oil
comprises a polyvinyl ether type compound having a structural
20 unit represented as the main component, with a pour point of
-40°C or less, a two-liquid separation temperature of -20°C
or less, a total acid number of 0.02 mgKOH/g or less, a°
viscosity of 8 to 100 cst at 40°C or less, and a viscosity

index of 80 or more.

25
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~15 conpressor 110, a nechanical portion 111 for conpressing a

refrigerant, a case 112, an underslung spring 113, a stator 114 .
.conprising an-electric driving portion (electric.driving el ement of
"the conpressor), stator fixing bolts 115, and - washers 116 of a

synt hetic rubber. 20 - The Cﬁggressor further conprises a stator -
nmount i ng leg 117, and a crank sh 18. A predeterm ned gap is _
provi ded between tR® sRator 114 and the rotor for driving the . rotor as
an electric driving el gment of an ordinary - conpressor. 25

The conpressor_npif boéy)fanpriSes the elecyric

5  R2 O
o |
R4
.;'Wherein n ié ah_integral number in'the range of 1 or more,
Rl to R3 are éach a hydrogen atom or a hydfocarbon group |

10 .having 1l to 8 carbon.atoms and may be fhe same or different,
R4 is an alkyl group having 1 to 4 carbdn.atoms, and units in
which R4 is an alkyl gfouﬁzhaving 1 to 2 carbon atoms aré 40
to 100 % and units in which R4 is an alkyl group having 3 to
4 carbon atoms are 0 to 60 %.

15 | |

| BRIEF DESCRIPTION OF THE DRAWINGS
These objects and advantages of the present
inventio# will become clear from the following description
with reference to the accompanying drawings, wheréin:

20 FIG. 1 is a vertical cross-sectional view of a
rotary type compressor of one embodiment of the present
invention;

FIG. 2 is a graph showing the result of an
endurance test of a refrigerator; |

25 FIG. 3 is é vertical cross-sectional view of a

reciprocating type compressor of another embodiment of the

present invention.
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.-driVing portion for driving t he above- menti oned mechani cal - portion 111

and the conpressor main body is hanged on the case 112 by t he
under sl ung spri.ng 113. The stator 114 is fixed to the stator

“fixing leg 5 117 by a pIurallty of stator fixing bolts 115 via the washer
116 of a synthetic rubber. As heretofore nentioned, according
to the present i nvention, a prefe#&%*e refrlgerator can be obtai ned

si nce t IDETATLED amstmﬂmn F IHE | BREFERRET [EMBODIMENTS educed to 1_0
restrain the generation of a netal soap to prevent adverse '
Hereinafter the present invention w111 be descrlbed
with reference to accompanled draw1ngs.
FIG. 1 is a vertical cross-sectional view of a
5 rotary type compressor. In FIG. i, A répreSénfs a - |
refrigerating cycle comprising a reffigerator.: The
refrigerating cycle Ancomprisés a compressor B, a condenser
C, an expansion device D, an evaporator.E, and a drier F,
connééted with pipes. The compressor B has the

10 below-mentioned configuration. |

Numeral 1 represents a hermetigally sealed
container, where an electric driving element 2 is stofed at
lthe ubper part and a rotary compressing element 3 driven by
the electric'driving element 2 is stored at the lower part,

15 respectively. The electric driviﬁg element 2 comprises a
stator 5 having a winding 4 insulated with an organic
material, and a rotor 6 provided insidé the stator 5. The
rotary compressing element 3 comprises a'cylinder 7., a roller
10 rotated along the inner wall of the cylinder 7 by an

20 eccentric portion 9 of a rotary shaft 8, a vane 12 pressed by
a spring 11 so as to contact with the periphery of the roller
10 with pressure and divide the inside of the cylinder 7 into

an inhaling side and a discharging side, and an upper bearing
13 and a lower bearing 14 for sealing the openings of the
25l cylinder 7 as well as supporting the rotary shaft 8 axiallyQ
15 JAN 1998

h,



~effect on the refrigerating cycle, and deconposition,  oxidization
deterioration, or polynerization reaction by the ~effect of oxygen or
.chlorine is restrained to-prevent the - generation of a nmetal soap and a
pol ymer sludge by using a 15 certain material for the polyvinyl ether oil
in a certain physi cal property rangﬁ with a special additive, - ,
mai nt ai ni ng the purity of a hydr for ocarbon type refrigerant at a -
hi gh - val ue or resthhal mppex besating i1 idsmprovsidede wifth e discharging
refrigerating cycle. 20 - ~ Wiile the presently preferred §
enbodi nent sheflet 1€, commuesieratiing enitho rthen i sobargigvsiate e sthie bed, it
wll be under stood that the present invention is not-linmted thereto, -
and that vacyldndearrges Firthadi fd calsaerging halwda dyfor switching

the discharging hole 15 and a discharging'muffler 17 are

5 mounted on the upper bearing'13.'
- The roller 10 and the vane 12.are made from an iron'
material.
An oil 18 is stored at the bottom part of the
hermetically sealed container 1. The oii 18 COmprises a
10 polyvinyl ether type compound having a ‘Structural unit

represented by the general_formula (1) as the main component,

with a pour point of -40°C or less, a.two—liquid separation

temperature of -20°C or less, a total acid number of 0.02

mgKOH/g or less, a viscosity of 8 to 100 cst at 40°C or less,

15 and a viscosity index of 80 or more,

Rl R3
||
-(c-c), - eeeea(1)
I |
20 R2 O
N
R4

, Wwherein n is an integral number in the range of 1 or more,
Rl to R3 are each a hydrogen atom or a hydrocarbon group
25 having 1 to 8 carboﬁ atoms and may be the same or different,
R4 is an alkyl group having 1 to 4 carbon atoms, and units in
which R4 is an alkyl group having 1 to 2 carbon atoms are 40
to 100 % and units in which R4 is an alkyl group having 3 to
- |REPLACEMENT SHEET
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“those skilled in the art w thout departlng fron1the scope of 25 the

I nvention as set forth in the appended cl ai ns. : WHAT | S
L.CLAIMED I S: - 1. Arefrigerator conprising a refrlgeratlng cycle using a
hydr of | uor ocarbon type refrigerant not containing chlorine or a

refrigerant m xture thereof, with a refrlgerator oil 5 conpatlble_mnth_
the refrigerant seal ed, mherein t he -—Afefrlgerator oil conprises a
pol yvi nyl etherarhpe zbtopsuade O to 60 ¥. o .

A phenol type.antioxidant.of 2,6-di4taft.butyl-p—
cresoi (DBPC) is added to.the.polyvinyl ether.oil by 0.3.% by
weight as an additive.foi prevehting déteriofatioﬁ by

5 oxidization after long term storége. Furthefmore an epoxy
type addltlve is added by 0 25 % by welght as a chemical |
stablllzer.

An extreme-pressure additive_of-tricresyl'phqsphate'
(TCP) is also added to the pblyvinyl_ether 0oil by 1 % by

10 weight as needed. |
A hydrofluorocarbon type refrigerant not
containing chlofine, such as R134a is sealed in the
refrigeratihg.cycle A,
R134a is adjﬁsted so as to have a purity of 99.5 %
15 by weight or more and a chlorine type refrigerant content of
56 ppm. The eqﬁilibrium moisture in the reff;ggrating cycle
A represented by the below-mentioned formula (2) is adjusted
to be 150 ppm:

{residual moisture content in the refrigerating cycle)
20 'x 10°ppm  (2)
(filled oil amount + filled refrigerant amount)

A moisture adsorbing agent having a pore diameter
of about 3A is used in the drier F of the refrigerating cycle
A. Further, the residual oxygen content in the refrigerating
25 cycle A is adjusted to be 0.005 % by weight of the cycle

content volume.

REPLACEMENT SHEET
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~having a structural uni t represented by the general forhura (1) as the

mai n conponent, with a pour point-of -40C or | ess, a two-1liquid
_separation tenperature of -20[err]C or less, a 10 total acid number of
"0.02 ngKOH/ g or less, a viscosity of 8  to 100 cst at 40[err]C or |ess,
and a viscosity |ndex of 80 or m)rtliE [err] ' 20 , wherein nis
an integral number in the range of 1 Tore, RL to R3 are each a

hydrogen atomor a hydmmanrim‘mg)r@wf the electric dr:.v:.ng element 2 of
the compressor B 1s.coated with a double-structure 1nsulat1ng
material including a layer'ef heat-resistant ester (THEiC) or
esterimide at the inner side and a layer of amldelmlde at the
5 outer side. A PET £film of a low ollgomer spec1f1catlon (0 6
% or less as a trlmer) is used as the insulating paper H for
insulating between the wiring 4.

The oil 18 lubricates the sliding faces of the

roller 10 and the vane 12,.which ere sliding members of the
10 rotary compressing element 3.

A refrigerant to flow into the cylinder 7 of the
rotary compressing element 3 so as to be compressed by the
cooperafion of the roller 10 and the vane 12 comprises R134a,
which is compatible wifh the oil 18, that is, a polyol ester

15 oil. -

Numeral 19 represents an inhaling pipe to be
mounted on the hermetically sealed container 1 for guiding
the refrigerant to the inhaling side of the cylinder 7, and
numeral 20 represents a discharging pipe to be mounted on the

20 upper wall of the hermetically sealed container 1 and
compressed by the rotary compressing element 3 for
discharging the refrigerant to the outside of the
hermetically sealed container 1 via the.electrically-driving
element 2.

25 In the refrigerator oil composition used in the
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“having 1 to 8 carbon atons and may be the sane or dlfferent ‘R4 i's an
al kyl group having 1. to 4 carbon atons, and units in mhlch R4 IS an
.al kyl group having 1 to 2 carbon atons are 400 25 to 100 % and units in
which R4 is an al kyl group having 3 to 4 carbon atons are O to 60 @6
2. The refrigerator according to clainmg, wherein the

-23- ‘hydr of | uorocarbon type refri gérant has a purlty'of 99.5 % by
' ' rotary type compressor w1th the above-mentloned _ :

conflguratlon the refrlgerant R134a £lown into the 1nhallng
81de of the cyllnder 7 of the 1nha11ng pipe 19 is compressed
by the cooperatlon of the roller 10 and the vane 12 and opens

5 the discharging valve iGIthrough.the discharging hole 15 so

| ‘as to be discharged into.the discharging muffler 17. The
reffigerant in the dischafging muffler 17 is discharged
outside the hermetically sealed container 1 from the
discharging pipeIZO via thé electiic driving element 2. The

10 oil‘iB is supplied to sliding members, such as the sliding
surfaces of the roller 10 and the vane 12 of the rotary
compressing element 3 for lubrication. Further, it prevents
leakage of the refrigerant compressed in the cylinder 7 to
the low pressure side.

15 According to this émbodiment, the following effects
can be échieved.

According to the configuration of claim 1, the
polyvinyl ether oil 18 of the present invention has a good
compatibility with R134a in the entire temperature range used

20 in the refrigerator A so that.the two-layer separation of the
refrigerant and the oil can be prevented. .

Therefore, since the polyvinyl ether oil 18 can
always exist in the state of being dissolved in R134a in a
low temperature fange of -30°C or lower in the refrigeratiﬁg

25 cycle A so as to be of a low viscosity as a whole, the oil
REPLACEMENT SHEET!
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-wei ght or nore, mnth the content of a chiorine type - refrigerant of

2000 ppmor |ess. 5 3. The refrigerator according to claim1, wherein
_the “ equilibriumnoisture in the refrigerating cycle represented _
by the equation (2) is 200 ppmor |ess:; (residual noisture content in
the refrigerating cycle) _ R : _ o
[err] 10 (filled oil anount + filled L&i&igerant anount) .. - 4. The -
refrigerat orrAGEH HSHIERL éér@ﬁf&éso%%é&oﬁ@& good. ! eﬁéé&?ﬁlﬁ?!ﬁentﬁent ent
in the refrigerating cycle 1s 0.2 - by weight or less wth Tespect to

tmmmﬁ%&%%%ﬂ%%ﬂ%m&ﬁMmm

ensured without lowerlng the oil surface of the compressor B
so that galling or seizure can be_prevented. |
5 Furthermore, the'polYVinyl”ethér oi1-18 of the’
present invention can loﬁer'the actual viscosity and redﬁce
the mechanical loss to improve the performance éoefficient of
the compressor B owing to the function characteristic.of oils
of improving the lubrication on fhe.ifon.sliding portions
_10 including the shaft 8, and the bearings 13, 14 of the
compreésor B and a function of easily dissolving with a
refrigerant (R134a).
According to the éonfiguration of claim 2, since
the purity of the R134a refrigerant is extremely high, a
15 chemically-stable performance can be achieved without the
contamination of a foreign subétance'or CFC in the
refrigerating cycle A.
According to the configuration of claim 3,
corrosion in.the refrigerétor and deterioration of a motor
20 insulating material (PET matérial) can be prevented.
According to the configuration of claim 4,
deterioration by oxidization of the polyvinyl ether oil 18
and generation of sludge caused by polymerization can be

prevented so that a highly reliable refrigerator can be

25 provided.

Vb NGO S el et e inimapomns.
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-5. The refrigerator accordlng to cIa|n11 wher ei n the ' refrigerator oi

contains 0.01 to 1.0 % by wei ght of a phenol type anti oxi dant as an
essential conponent and 0.01 to 2 % by 20 weight of an epoxy type or
“carbodiinmde type conpound with respect to its oil content.

The refrigerator according to claim1l erein the refrigerator oi

contains 0.1 to 2 %by weight of a 2

5l osphoric acid ester type conpound

W th respect to its 0|Accord£ﬂ@tﬁ0tthe configuration of claim 5, the

10

15

20

25

polyv1nyl ether oil 18 can lmprove the stablllty w1th ‘respect

to the oxidized deterioration so that the performance and

reliability of the compressor B can be improved.

This was'confirmed by the experiment result of a

.sealed tube test w1th the polyv1nyl ether oil 18 contalnlng

DBPC of the present 1nvent10n sealed.

That is, according to the polyvinyl ether o0il 18
containing DBPC of the present invention in tﬁeeconditions of
aging at 90°C for 29 days for adjusting fhe ﬁoisture content
to be 200 ppm, the total acid number became 0.01 or less at
the initial stage so as tp”have a preferable result.

According to the configuration of claim 6, a strong
chemical adsorption film can be formed on the bearing sliding -
surfaces 8, 10, 13, 14 so that the lubrication of the sliding
portions 8, 10, 13, 14 is further improved to prevent galling
and seizure.

The above-mentioned effects were confirmed also by
the endurance test result with the device shown in FIG. 2.

That is, in the graph of FIG. 2 with the endurance
test time plotted in horizontal axis and the contamination
amount (sludge amount) plotted in vertical axis, the best
result was obtained with the specimen IV using a specimen Y
of the polyvinyl ether oil 18.of the present invention
containing additives (DBPC, epoxy, etc.) under the standard B
A5 JAN 1998




"-24- - 7. The refrigerator according to claimi, mherein t he

refrigerant is a 1,1,1,2-tetrafl uoroet hane (Rl34a), a azetropic

-m xture refrigerant containing 50 % by weight of dlfluoronethane (R32)
and 50 % by weight of pentafluoroethane: 5 (R125), or a pseudoazetropic
m xture refrlgerant -cont ai ni ng 44136by wei ght of pentafl uoroet hane
(R125), 52 % ght of - . trifluoroethane (Rl43a) and 4 % by wei ght of
1,1,1, 2-tet Wﬁ&%tﬂ%?@ﬂﬂeﬁtaﬂda@# the devigs mestrismged sing a

conpressor unit sealed in a hernetical |y seal ed container, with an HFC
type refr|g@ggq¢d1ng to the present 1nvent10n (restrlctlon on. purity of

the refrigerant m01sture in the refrlgeratlng cycle A,
chlorlne and air amount)
5 o : Wherein FIG. 2, the contents of the specimen I-iV

is represented as below.

Table 1
additive production standard

-10

I ' none A

II X A

IIXI Y ‘A

IV Y B -
15

Additive X: DBPC + BTA + TCP
Additive Y: DBPC + BTA + TCP + epoxy
Production standard A: (connentional standard)
20 Refrigerant purity: 99.90 % by weight
Equilibrium moisture content in the refrigerating cycle
A: 600 ppm | |
Residual air content in'the refrigerating cycle A: 0.03
% by weight
25 Chlorine residual confent in the refrigerating cycle A:
400 ppm |
Standard B: (standard of the present invention)
Refrigerant purity: 99.95 % by weight
Equilibrium moisture content in the refrigerating cycle
15 JAN 1998




~or arefrigerant mxture thereof and a refrigerator-oil conpat i bl e
with the refrigerant sealed in the hernetically = sealed container,
wherein the refrigerator oil conprises a 15 polyvinyl ether type conpound
havi ng a structural unit represented by the general fornmula (1) as the
mai n conponent, ~ wth a pour pointzﬁ -40[err]J]C or less, a two-liquid . -

- Separation tenperature of -20C o a total acid nunber of 0.02
ngKOH'g or | ess, a viscosity of 8 to.100 cst at - 40[err]C or less, 20 and a-
viscosity: |ndeonf%99<ﬂPWnne [err] ' ' o

Residual air content in the refrigerating cycle A§;0401
% by weight | | | |
Chlorine residual content in the'tefrigerating cfole A?
5 100 ppm
| Although R134a is provided as an eXamole of a -
hYdrofluorocorbon t}pe refrigerant not containing chlorine in '
the preéent invention, it is not limited thereto since a
polyol ester oil of the present invention shows an éxcellent
10 compatibility with other HFC.tfpe réfrigerants so that it can
be applied to the refrigerants. |
FIG. 3 shows é Scotch York type reciprocating type
compressor of another embodiment of thé present invention.
The entire configuration.shown.in FIG. 3 comprises a
15 compressor 110, a mechanical portion 111 for compre;sihg a
refrigerant, a case 112, an undefslung qpring 113, a stator
114 comprising an electric driving portion (oleotrio driving
element of the compréssor), stator fixing bolts 115, and
washers 116 of a synthetic rubber. |
20 The compressor further comprises a stator mounting
leg 117, and o crank shaft 118. A predetermined;gap is
provided between the stator 114 and the rotor for driving the
rotor as an electric driving element of an ordinary
compressor.

LT

25 " The compressor main body comprises the electric
A5 JAN 1998




Wherein n is an integral nunber in the range of 1 brVnDre, '
- 25- Rl to R3 are each a hydrogen atom or a hydrocarbon group havi ng

21 to 8 carbon atons and nay be the sane or different, - R4 is an al kyl
group having 1 to 4 carbon atons, and units in which R4 is an al kyl
group having 1 to 2 carbon atons are 891.5 to 100 %-and units in which R4
is an al kyl group having 3 to 4 carbon atons are 0 to 20 %

driving portion for driving the above-mentioned mechanical
portioh 111, and thé'compressbf main bddy is'hangea on tﬁe.
case 112 by the undersluﬁg.épring 113; | |
| The stator 114 is fixed fo thé stétor fiking leg
5 117 by a plurality of stator fixing bolts 115.via the washer
- 116 of a_synthetic.rubber. | | | | |
As heretoforé mentidned,.éccofdihg to the presént
invention, a preferable refrigerator can be obtained since
the total acid numberrdf.a polyviﬁYl ether oil is reduced to

10 restrain.the generatioh of a metal soéb to prevent adverse
effect on the refrigerating cycle, and decomposition, -
oxidization deterioration, of.polyﬁerization reaction by the
effect of oxygen or chlorine is.restrained to prevent the
generatioh of a metal éoap and a polymer sludge by usingla

15 certain material for the polyvinyl ether oil in a certain
physical property range with a épecial additive, maintaining
the purity of a hydrofluoroca¥b6n-type refrigerant ét a high
value or restraining the equilibrium moisture of the
refrigerating cydle.

20 While the presently preferred embodiments of the
present invention have been 550wn_and described, it will be
understood that the present invention is not limited theréto;
and that various changes and.modifications méy be made by
those skilled in the art without departing from the scope of

25 the invention as set forth in the appended claims.
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~ 9. The_LeLLkge#a%ef~accord|ng to claim8, wherein the. hydr of | uor ocar bon
type refrj urlty of 99.5 % by 10 weight or nore, with the
. cont ent ﬂ;‘m ‘“ S refri gerant of 2000 ppmor |ess: . 10.

The ref |ng to claim 10, wherein the - equi li.brium

nmoi sture in the\refrlgeratlng cycle represented 15 by the formula (2) is-
200 ppm or | ess: (residual noistTre content in the refrigerating
cycle) WHAT IS CLAIMED IS: [err]
(filled oil amount + filled refrigerant anount). 20 11. The refrigerator

according’ tm.charef&;gdeUEm1ddmprlslngrasmeﬁahgexygengamqwde u51hgea
refrlgeratlng cycle is 0.2 % by

hydrofluorocarbon type refrigerant not contalnlng chlorlne or
a refrlgerant mixture thereof with a refrlgerator oil

. 5 compatible with the refrlgerant sealed, whereln the
refrigerator oil comprlsee a polyv1nyl ethe: type compound
'having a structural unit represented by the general formﬁia
(1) as the main component, with a pour point of -40°C or
less, a two-liquid separation teﬁperature-of -20°C or less; a

iO total acid number of 0;02 mgKOH/g or less, a viscosity of 8
to 100 cst at 40°C or less,.and a viscosity index of 80 or
more,

R

I
15 =-(C-cC), - ceeneaa(1)

l .

R

20 , wherein n is an integral number in the iange of 1 or more,
Rl to R3 are each a hydrogen atom or a hydrocarbon Qroup
having 1 to 8 carbon atoms and may be the same or different,
R4 is an.alkyl group having 1 to 4 carboh atoms, and units in
WhiCh R4 is an alkyl group having 1 to 2 carbon atoms are 40

25 to 100 %.and units in which_R4 is an alkyl group having 3 to

4 carbon atoms are 0 to 60 %.

2. The refrigerator according to claim 1, wherein the )
REPLACEMENT SHEET
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-meight or

Tesswith lespect to the content volume of the

cycle frigerator according to claim8, wherein the
refrl Mmm u E ll: | east two conpounds selected from -

eLgrmup cenS|st|n of _hydr of | uorocar bon types represented

by the general formul a (3) R QEE (:3)-

10

15

20

25

hydrofluorocarbon type refrlgerant has a purlty of 99 5 % by

weight or more, w1th the content of a chlorlne type

refrigerant of 2000 ppm or less.

3. The refrigerator according to;ciaim 1,-wherein the

-equilibrium moisture in the refrigeratihg cycle represented

- by thé.equation (2) is 200 ppm or less:

(residual moisture content in the refrigerating cycle)

content.

- x 106ppm
(filled oil amount + filled refrigerant amount).

4. The refrigerator according to claim 1, wherein the
residual oxygen content in the refrigerating cycle is 0.2 &
by weight or less with respect to the content volume of the

refrigerating cycle.

5. The refrigerator according to claim 1, wherein the

refrigerator oil contains 0.01 to 1.0 % by weight of a phenol

type antioridant as an essential component and 0.01 to 2 % by

weight of an epoxy type or carbodiimide type compound with

respect to its oil content.

6. The refrigerator according'to claim 1, wherein the
refrigerator oil contains 0.1 to 2 $ by weight of a

phosphoric acid ester type compound with respect to its oil

45 JAN 198
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“wher ei n mhen 1 = 1 m = h = 2 -'3'and n1+ n = 4,Hwhen 5 1 = m
3, n =

2, .
i m Hlﬂﬂﬂlllllﬂlllllﬂﬂlr of rigeratar according to ciaim M
.and m + The refrlgerator accordlng to cla|n18 mhereln
t he ref rlgerant i $ an azetropic mixture refrigerant contalnlng 50 10 -
% by wei ght of difluoronethane (R32) aQq 50 % by wei ght of N
pent af | uor oet hane (R125), or a pseudoaZetTopic mxture refrigerant
cont ai ni ng 4%4.9%%be weifgligeshtpentetbrdiagt tanelaim 1(RWR2reid? tHeby melght
of trifluoroethane (R143a) and 4 % by . weight- of -
1,1,1, 2- tetraéfn&geeahanes(5134a)1 2$&etraflhérdﬁhhah§fKRQGZ&DOFa@PCOVdIng
to cla|n18 wherein the
azetropic mixture refrlgerant contalnlng 50 % by weight of
dlfluoromethane (R32) and 50 % by welght of pentafluoroethane
5 (R125), or a pseudoazetroplc mlxture refrlgerant contalnlng
44 % by weight of pentafluoroethane (R125), 52 % by welght of
trifluoroethane (R143a) and 4 % by welght of

1,1,1,2-tetrafluoroethane (R134a).

'.10 8. A refrigerator'conprising-a compreesor unit sealed in a
hernetically sealed container, with an HFC type refrigerant
or a refrigerant mixture thereof and a refrigerator oil
compatible with the refrigerant sealed in the hermetically

. sealed centainer, wherein the refrigerator ocil comprises a
15 polyvinyl ether type compound having a-structural unit
represented by the generai formula (1) as the main component,
with a pour point of -40°C or'less, a.two-liquid separation
temperature of -20°C or less, a total acid number of 0.02
mgKOH/g or less, a viscosity of 8 to 100 cst at 40°C or less,

20 and a viscosity index of 80 or more,

Rl R3
.
- ( c-c )n- -ooooo(l)
||
25 R2 O
[
R4

» wherein n is an integral number in the range of 1 or more,




Tefrigerator ol [ contains 0 01 to 1.0 Wbby wei ght of a phenol . typé

anti ox tial conponent and 0.01 to 2 % by wei ght of an
.epoxy ” "m mwgm de type conpound with 20 respeect to its oil -

content * e refrigerator according to claim 10, wherein the
refrlgerator oil contains 0.1 to 2 % hysweight of a .phosphoric acid
ester type conpound with respect to itSoil 25 content. - 27--

Rl to R3 are each a hydrogen atom or a hydrocarbon group
haviﬁg 1 to8 carbon atoms_and may be the same or dlfferent,
R4 is an alkyl_grdup having'l to 4 éarbon'atoms, and unifs_in
which R4 is an'élkyl group.having 1 to 2'carbohlatoms ére 80_
5 to 100 % and units in which R4 is an alkyl group having 3 to

4 carbon atoms aré 0 to 20 %.

9. The refrigerator according to claim 8, wherein the
hydrofluorocarbon type refrigerant has a purity of 99.5 % by
10 weight or more, with the content of a_chlorine type

refrigerant of 2000 ppm or less.

10. The refrigerator according to claim 10, wherein the
equilibrium moisture in the refrigerating cyéle represented
15 by the formula (2) is 200 ppm or less:

(residual moisture content in the refrlgeratlng cycle)

(filled oil amount + filled refrigerant amount).

20 11. The refrigerator according to claim 8, wherein the
residual oxygen amount in the refrigerating cycle is 0.2 % by
weight or less with respect to the content volume of the

refrigerating cycle.

25 12. The refrigerator according to claim 8, wherein the
refrlgerant comprises at least two compounds selected from

|REPLACEMENT SHEET
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=1 rlgerator onpr|5|ng a conpressor uni t sealed in a

re\“nﬁ
h * I'germants

the refrigerator oi
a structural unit r epr esent ed

conponent ,

container, with an HFC type refrigerant - - or a

thereof and a refrigerator oil - conpatible with
sealed in the hernmetically 5 seal ed contai ner, wherein

conprises a ;zﬁolyvinyl'ether type.conpound-having

he general fornmula (1) as the main

the grguph censdeting wf dtydugBusrdaarborn types inprinesspadt i on

tenperature of -20[err]C or
or |less, a Psdds gensirad tf@rl!wacs(t3)_at 40[err] C or Iess - and a

viscosity index of 80 or

10

15

20

25

CHF

1"m™ n

wherein when 1 =

1=2,m=1-~4,

| ess, ‘a total acid nunber of 0.02 10 ngKOH g

nore, [err]

(3)
1, m=1~2, n=2~3andm+ n = 4, when

n=2~5andm+n-=26, and when 1 = 3, m

=1~3, n=5~7andm+n=8.

13. The refrigerator according to claim 8, wherein the

refrigerant is an azetropic mixture refrigerant containing 50

¥ by weight of difluoromethane (R32) and 50 % by weight of

pentafluoroethane (R125), or a pseudoazetropic mixture

refrigerant confaining 44 % by weight of pentafluoroethane

(R125); 52 % by weight of trifluoroethane (R143a) and 4 % by

weight of 1,1,1,2-tetrafluoroethane (R1l34a).

14. The refrigerator according to claim 8, wherein the

refrigerator oil contains 0.0l to 1.0 % by weight of a phenol

type antioxidant as an essential component and 0.01 to 2 % by

weight of an epoxy type or carbodiimide type compound with

respect to its oil content.

15. The refrigerator according to claim 10, wherein the

refrigerator oil contains 0.1 to 2 % by weight of a

phosphoric acid ester type compound with respect to its oil

content.
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Mherefﬁ’ﬁ’TE—aﬁﬂrﬁﬁj—‘ﬂr nunber in t he range df 1 or'ané, - 20.RL to R3

are e m Hﬂ m or a hydrocarbon group . “having 1 to 8 carbon
.atom;(,ﬁ“m me or dlfferent : R4 is an al kyl group having 1
to 4 carboh dtons, and units in which R4 is an al kyl -~ group having 1
to 2 carbon atons are 60 to 100 Sgand units in which R4 i's an al kyl
group havin%-S to 25 4 carbon atons™are 0 to 40 % - 17. The -
refrigeratoranﬁn?ﬁ#ﬁ}Q?FﬁﬁQﬁrﬁqRPr%WEP%l% ??@Press°rr&?ﬁBf?ﬁﬁ}%eaFBoﬁ

type refrigerant has a purity of 99.5 % by
hermetically sealed contalner with an HFC type refrigerant

_or a refrigerant mlxture thereof and a refrlgeretor oil
compatible with the refrigerant seeled in the hermetically
5 sealed container,'whereiﬁ tﬁe_reffigefator oil comp?ises a f
'_polyvinyl ether type compoﬁnd'having a etrucfural unit
represented by the geheral formula (1) as the main component,
with a pour point of -40°C'or 1ess, a two?liquid separatione
temperature of -20°C or less, e total acid number of 0.02
10 mgKOH/g or less, a viscosify of 8 to ldO_cst at 40°C or lees,
and a viscosity index of 80 or more,

3

), - ceeeea(1)
15

R
|
C
I
o
I
R4
, Wherein n is an integral number in the range of 1 or more,
20 Rl to R3 are each a hydrogen atom or a hydrocarbon group
"having 1 to 8 carbon atoms and may be the same or different,
R4 is an alkyl group having 1 to 4 carbon atoms, and units in
which R4 is an alkyl group having 1 to 2 carbon atoms are 60
to 100 % and units in which R4 is an alkyl group having 3 to

25 4 carbon atoms are 0 to 40 %.

17. The refrigerator accqrding to claim 16, wherein the

hydrofluorocarbon type refrigerant has a purity of 99.5 % by
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ght or nore, mnth the content of a chlorlne type ~refrigerant of 2000
ppm or ”ﬂﬂ'“mnlmuﬂm he refrigerator according to claim 16, wherein the
5 equill lll nthe refrlgeratlng cycl e représented by the

fornula (2)° i$ 280 ppnt or | ess: . (residual noisture content in the
refrlgeratlng cycle) D28 :
[err] . (filled oil anount + f|IIe refrigerant anmount).

" weight or more, with the content of a. chlorine type

refrigerant of 2000 ppm or less.

- 18. The réfrigerator.aCCprding to claim 16, wheréin_the
5. equilibrium moisture in the-refrigeréting“cycle'represented
by the formula (2) is 200 ppm or 1ess:

- (residual moisture content in the refrlgeratlng cycle)
x 10 ppm (2)

(filled o0il amount + filled refrigerant amount).

10
'19.'The iefrigerator according td claim 16, whefein the
residual oxygen amount in the refrigerating cycle is 0.2.% by
height or less with respect to the content volume of the
refrigerating cycle.

15

20. The refrigerator according to ciaim 16, Qhereip the -
refrigerant comprises at least fwo compounds selectéd from
the group consisting of hydrofluorocarbon types represented
by the general formula (3):

20 C,HF, (3)
wherein when 1 =1, m=1~ 2, n=2~3andm+n = 4, when
l =2, m=1~4, n=2~5andm+n-=26, andwhen 1 = 3, m

=1~3, n=5~7andm+n = 8.

25 21. The refrigerator according to claim 16, wherein the

refrigerant is a pseudoazetropic mixture refrigerant
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- umm rator accord| ng to claim 16, wherein t he _ :
reS|du m ' Hi in the refrigerating cycle is 0.2 % by wei ght
pee

or less*withues the content volunme of the - refrigerating cycle.
15 20. The refrigerator according to claim16, wherein the - _
refrigerant conprises at least two conpounds sel ected fron1 the group
consi sting of drofluorocarbon types: represent ed y the general.

fornula (3): °°2 1n1nge3$] by vﬁéggpnoﬁh@hf{uorqmeﬁpanq (R32)p 252%-b¥ and
m+ n = 4, when : =2, m=1-"4 n=2~5and m+ n =6, and when 1 = .

3, m weight of pentafluoroethane (R125), 52 % by we1ght~of
| 1,1,1,2-tetrafluoroethane-(R134a), or.a pseudeoazeotr6bic.
mixture'refrigerant éontaining_zs_%.bj weight of
5 difluoromethane (R32), 15 % by Qeight of pentafluoroethane.

(R125), 60 % by weight of 1,1,1,2-tetrafluoroethane (R134a).

'22. The refrigefator according to claim 16; wherein the

refrigerator oil contains 0.0i to 1.0 % by weight'of a phenol
10 type antioxidant as an essential component_aﬁd 0.01 to 2 % by

weight of an epoxy type or carbOdiimide type compound with

respect to its oil content.

23. The refrigerator according to claim 16, wherein the
15 refrigerator oil contains 0.1 to 2 & by weight of a
phosphoric acid ester type compound with respect to its oil

content.

24. A refrigerator comprising a refrigerant compressor, a

20 condenser, an expansion device, and an evaporator, connected
to each bther with pipes, wifp an HFC type refrigefant or a
refrigerant mixture thereof and a reffigerator oil compatible
with the refrigerant sealéd in a hermetically sealed
container, wherein the refrigerator oil comprises a polyvinyl

25 ether type compound having a structural unit represented as
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- "~ 7and m+ n = 8 25 21. The refrigerator according to

cl al ”mmmmmna"m lm refrigerant is a pseudoazetropic mxture

,refr 9- . containing 23 % by wei ght of difluoronethane
(R32) 0oby * wei ght of pentafluoroethane (R125), 52 % by wei ght of
1,1, 1, 2- tetrafluoroethane (R134a), or_ 18 pseudeoazeotroplc ' nixture

refrlgerant contai ning 25 % by melghr-nﬁ 5 difl uoromet hane (R32), %
by melght oth%emaam|g@mpgneane with a pour point of -40° C or less a

two -liquid separatlon temperature of -20°C or less, a total
acid number of 0.02 mgKOH/g or less, a viscosity of 8 to 100
cst at 40 C or less, and a viscosity index of 80 or more,

1 R3

Il
Cl, -  eeee.. (1)
|
2 0
10 |
R4
, wherein n is an'integral number in the range of-l.or more,
Rl to R3 are each a hydrogen atom or a hydrocarbon group
having 1 to 8 carbon atdms and may be the same or different,
15 R4 is an alkyl group having 1 to 4 carbon atoms, and units in
which R4 is an alkyl group having 1 to 2 carbon atoms are 40

to 100 % and units in which R4 is an alkyl group having 3 to

4 carbon atoms are 0 to 60 %.
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(RiZST“GGA%FbyzﬂQEQEEEQf 1,1, 1, 2- tetrafluoroethane (R134a) . 22.
The refri.gerator. according to clahnllﬁ mhereln t he refrigerator oi
.contains 0.01 to 1.0 % by weight  of a phenol 10 type antioxidant as an

essenti al. ‘conponent and 0.01 to 2 % by wei ght of an epoxy type or
car bodi i ni de type conpound with -31fespect to its oil content.

23. The refrigerator according to claim 16, wherein the 15 refrigerator
oil contains 0.1 to 2 % by weight of a ‘phosphoric acid ester type

conpound with respect to i T§THE| OF INVENFAONNt .

REFRIGERATOR

nBs'rﬁAc'r OF THE DISCLOSURE
A refrigerator using polyvinyl ether oil as a
refrigerator oil being compatible with a HFC type refrigerant not
containiné chlorine such as R134a without suffering conventional
problems. The polyvinyl ether oil has a unit represented by the

formula (1), with some specific prope;ties,

R1I R3
|
-(c-c¢c), - SR (1)
| ' -
R2 O
|
‘R4

, wherein n is an integral number in the range of 1 or more, Rl
to R3 are each a hydrogen atom or é hydrocafbon group having 1 '
to 8 carbon atoms and may be the same or different, R4 is an
alkyl gro;p having 1 to 4 carbon atoms, and units in which 34 is
an alkyl group having 1 to 2 carbon atoms are 40.to 100 % and
units in which R4 is an alkyl group having 3 to 4 carbon atoms

are 0 to 60 %.
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#24. A refrigerator conprising a rettherant?conpressor, a 20 condenser,

an expansion device, and an evapor:at.or.. . connected to each other with
.pipes, with an HFC type refrigerant“or a - refrigerant m xture thereof
and a refrigerator oil conpatible : with the refrigerant sealed in a
hernetically seal ed container, wherein the refrigerator oil conprises
a pol yvi nyl 25 et her type conpound ng a structural unit represented
as : - 30- the main conponent, with a

pour point of -40C or less, a

Fig.1
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two-1liquid separation tenperature of -20C or less, a total aci d nunber
~of 0.02 ngKOH/ g or less, a viscosity of 8 to 100 cst at 40[err]C or
| ess, and a viscosity index of 80 or nore, [err] 10 wherein n
is an integral nunmber in the range of 1 or nore, Rl to R3 are each a
hydrogen atom or a hydrocarbon group having 1 to 8 carbon atons and may
be the sane or different, 15 R4 is aﬁbglkyl group having 1 to 4 carbon
atons, and units in which R4 is an al kyl group having 1 to 2 carbon
atons are 40 to 100 % and units in which R4 is an al kyl group having 3
to

Fig.2
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pois Qarbon atons are 0 to 60 %
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