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Description

Technical Field

[0001] The present invention relates to the use of a refrigerating machine oil, which can improve energy-saving per-
formance due to its low viscosity, has low frictional coefficient at a sliding part and high sealing property, and is suitably
used in various refrigeration applications, especially in closed-type refrigerators.

Background Art

[0002] In general, a compression refrigerator includes at least a compressor, a condenser, an expansion mechanism
(such as an expansion valve), and an evaporator, and, further, a drier, and is structured such that a mixed liquid of a
refrigerant and a lubricating oil (refrigerating machine oil) circulates in a closed system. In the compression refrigerator
described above, a temperature in the compressor is generally high, and a temperature in the condenser is generally
low, though such a general theory is not applicable to a certain kind of the compression refrigerator. Accordingly, the
refrigerant and the lubricating oil must circulate in the system without undergoing phase separation in a wide temperature
range from low temperature to high temperature. In general, the refrigerant and the lubricating oil have regions where
they undergo phase separation at low temperature and high temperature. Moreover, the highest temperature of the
region where the refrigerant and the lubricating oil undergo phase separation at low temperature is preferably -10°C or
lower, or particularly preferably -20°C or lower. On the other hand, the lowest temperature of the region where the
refrigerant and the lubricating oil undergo phase separation at high temperature is preferably 30°C or higher, or particularly
preferably 40°C or higher. The occurrence of the phase separation during the operation of the refrigerator adversely
affects a lifetime or efficiency of the refrigerator to a remarkable extent. For example, when the phase separation of the
refrigerant and the lubricating oil occurs in the compressor portion, a movable part is insufficiently lubricated, with the
result that baking or the like occurs to shorten the lifetime of the refrigerator remarkably. On the other hand, when the
phase separation occurs in the evaporator, the lubricating oil having a high viscosity is present, with the result that the
efficiency of heat exchange reduces.
[0003] A chlorofluorocarbon (CFC), a hydrochlorofluorocarbon (HCFC), or the like has been heretofore mainly used
as a refrigerant for a refrigerator. However, such compounds each contain chlorine that is responsible for environmental
issues, so investigation has been conducted for a chlorine-free alternative refrigerant such as a hydrofluorocarbon (HFC).
However, HFC may also be involved in global warming, so the so-called natural refrigerant such as hydrocarbon, am-
monium, or carbon dioxide has been attracting attention as a refrigerant additionally suitable for environmental protection.
[0004] Because the lubricating oil for a refrigerator is used to lubricate a movable part of a refrigerator, its lubricating
performance is obviously important. In particular, because an inside of a compressor becomes high temperature, viscosity
that enables to retain an oil film required for lubrication is important. As for required viscosity which differs according to
the type and use conditions of a compressor in use, the viscosity (kinematic viscosity) of a lubricating oil before it is
mixed with a refrigerant is preferably 10 to 200 mm2/s at 40°C. It is said that when the viscosity is lower than it, an oil
film becomes thin and a lubrication failure readily occurs and when the viscosity is higher than it, heat exchange efficiency
lowers.
[0005] For instance, there is disclosed a lubricating oil composition for vapor compression refrigerators which uses a
carbon dioxide as a refrigerant, including a lubricating oil base oil having a 10% distillation point measured by a gas
chromatograph distillation method of 400°C or higher and a 80% distillation point of 600°C or lower, a kinematic viscosity
at 100°C of 2 to 30 mm2/s, and a viscosity index of 100 or more as a main component (for example, see Patent Document 1).
[0006] The kinematic viscosity at 40°C of the base oil used in the lubricating oil composition is in a range of 17 to 70
mm2/s in examples.
[0007] When the refrigerating machine oil having such a high viscosity is used, the large consumption of energy in a
refrigerator cannot be dispensed with. Thus, investigation has been recently conducted for a reduction in viscosity of
refrigerating machine oil or an improvement in frictional characteristics of the oil in lubrication with a view to saving
energy consumed by a refrigerator.
[0008] The energy-saving property of, for example, a refrigerator for a refrigerator has been improved by reducing the
viscosity of refrigerating machine oil to VG32, 22, 15, or 10. However, an additional reduction in viscosity has involved
the emergence of problems such as reductions in sealing property and lubricity of the oil.
[0009] [Patent Document 1] Japanese Patent Application Laid-Open (kokai) No. 2001-294886
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Disclosure of the Invention

Problems to be solved by the Invention

[0010] It is an object of the present invention to provide a refrigerating machine oil which can improve energy-saving
performance due to its low viscosity, has low frictional coefficient at a sliding part and high sealing property, and is
suitably used in various refrigeration applications, especially in closed-type refrigerators.

Means for solving the Problems

[0011] The inventors of the present invention have conducted intensive studies to develop a refrigerating machine oil
having the above preferred properties and have found that the above objects can be attained by using a base oil containing
a mineral oil having a specific low viscosity, a synthetic alicyclic hydrocarbon compound, or a synthetic aromatic hydro-
carbon compound as a major component, and using a specific material in the sliding part of a refrigerator. The present
invention has been accomplished based on this finding.
[0012] That is, the present invention provides:

(1) the use of a refrigerating machine oil, including a base oil which contains at least one substance selected from
the group consisting of a mineral oil, a synthetic alicyclic hydrocarbon compound, and a synthetic aromatic hydro-
carbon compound as a main component and has a kinematic viscosity at 40°C of 1 to 8 mm2/s, in a refrigerator
having a sliding part formed of an engineering plastic or including an organic coating film or an inorganic coating
film and using a hydrocarbon-based, carbon dioxide-based, hydrofluorocarbon-based, or ammonia-based refriger-
ant;
(2) the use of a refrigerating machine oil according to the item (1), in which the base oil has a molecular weight of
140 to 660;
(3) the use of a refrigerating machine oil according to the item (1), in which the base oil has a flash point of 100°C
or higher, measured by a C.O.C. method in accordance with JIS K2265;
(4) the use of a refrigerating machine oil according to the item (1), in which the synthetic alicyclic hydrocarbon
compound is a compound having one or more cyclohexyl ring and 10 to 45 carbon atoms in total;
(5) the use of a refrigerating machine oil according to the item (1), in which the synthetic aromatic hydrocarbon
compound is a benzene derivative or naphthalene derivative having a linear alkyl group on an aromatic ring and 10
to 45 carbon atoms in total;
(6) the use of a refrigerating machine oil according to the item (1), wherein the refrigerating machine oil comprises
at least one additive selected from an extreme-pressure agent, an oiliness agent, an antioxidant, an acid scavenger
and an antifoaming agent;
(7) the use of a refrigerating machine oil according to the item (1) in a refrigerator using a hydrocarbon-based
refrigerant;
(8) the use of a refrigerating machine oil according to the item (1), in which the organic coating film on the sliding
part of the refrigerator includes a polytetrafluoroethylene coating film, a polyimide coating film, or a polyamide-imide
coating film;
(9) the use of a refrigerating machine oil according to the item (1), in which the inorganic coating film on the sliding
part of the refrigerator includes a graphite film, a diamond-like carbon film, a tin film, a chromium film, a nickel film,
or a molybdenum film;
(10) the use of a refrigerating machine oil according to the item (1), in a car air-conditioner, a gas heat pump, an air
conditioner, a refrigerator, an automatic vending machine, a show case, a hot water supply system, or a refrigerating
and heating system; and
(11) the use of a refrigerating machine oil according to the item (11), in which a water content in the system is 60
ppm by mass or less and a residual air content therein is 8 kPa or less;
(12) a refrigerator having a sliding part formed of an engineering plastic or including an organic coating film or an
inorganic coating film and comprising (i) a hydrocarbon-based, carbon dioxide-based, hydrofluorocarbon-based, or
ammonia-based refrigerant and (ii) a refrigerating machine oil comprising a base oil which contains at least one
substance selected from the group consisting of a mineral oil, a synthetic alicyclic hydrocarbon compound, and a
synthetic aromatic hydrocarbon compound as a main component and has a kinematic viscosity at 40°C of 1 to 8
mm2/s.

Effects of the Invention

[0013] According to the present invention, there can be provided the use of a refrigerating machine oil which can
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improve energy-saving performance owing to its low viscosity, has low frictional coefficient at the sliding part and high
sealing property, and is suitably used in various refrigeration applications, especially in closed-type refrigerators.

Best Mode for carrying out the Invention

[0014] A base oil containing at least one hydrocarbon-based base oil selected from the group consisting of a mineral
oil, a synthetic alicyclic hydrocarbon compound, and a synthetic aromatic hydrocarbon compound as a major component
is used in the refrigerating machine oil. The expression "containing as a major component" herein means that the
hydrocarbon-based base oil is contained in an amount of 50 mass% or more. The preferred content of the hydrocarbon-
basedbase oil in the base oil is preferably 70 mass% or more, more preferably 90 mass% or more, much more preferably
100 mass%.
[0015] In the present invention, the kinematic viscosity at 40°C of the base oil is 1 to 8 mm2/s. When the kinematic
viscosity is 1 mm2/s or more, the frictional coefficient at the sliding part is low and sealing property becomes high, and
when the kinematic viscosity is 8 mm2/s or less, the effect of improving energy-saving performance is fully obtained.
The kinematic viscosity at 40°C is preferably 1 to 6 mm2/s, more preferably 2 mm2/s or more and less than 5 mm2/s,
and particularly preferably 2.5 to 4.5 mm2/s.
[0016] The molecular weight of the base oil is preferably 140 to 660, more preferably 140 to 340, and much more
preferably 200 to 320. When the molecular weight falls within the above range, a desired kinematic viscosity can be
obtained. The flash point is preferably 100°C or higher, more preferably 130°C or higher, and much more preferably
150°C or higher. The molecular weight distribution (weight average molecular weight/number average molecular weight)
of the base oil is preferably 1.5 or less, and more preferably 1.2 or less.
[0017] In the present invention, another base oil may be used in combination with the hydrocarbon-based base oil in
an amount of 50 mass% or less, preferably 30 mass% or less, and more preferably 10 mass% or less if it has the above
properties, but it is more preferred that the another base oil not be used.
[0018] Examples of the base oil which can be used in combination with the hydrocarbon-based base oil include
hydrogenation products of an α-olefin oligomer, polyvinyl ethers, polyoxyalkylene glycol derivatives, and ether com-
pounds.
[0019] In the present invention, a hydrocarbon-based base oil containing at least one substance selected from the
group consisting of a mineral oil, a synthetic alicyclic hydrocarbon compound, and a synthetic aromatic hydrocarbon
compound as a main component is used.
[0020] The mineral oil is a distillate oil obtained by distilling a paraffin group-based crude oil, intermediate group-based
crude oil or naphthene group-based crude oil at normal pressure or by distilling the residual oil under reduced pressure
after distillation at normal pressure, or refined oil obtained by refining the above oil in accordance with a commonly used
method, exemplified by solvent refined oil, hydrogenated refined oil, dewaxed oil, and white clay processed oil.
[0021] As the synthetic alicyclic hydrocarbon compound, a compound having one or more cyclohexyl ring and preferably
10 to 45 carbon atoms, more preferably 10 to 24 carbon atoms, much more preferably 14 to 22 carbon atoms in total
may be used.
[0022] Specific examples of the synthetic alicyclic hydrocarbon compound include octylcylohexane, decylcyclohexane,
dodecylcyclohexane, tetradecylcyclohexane, dibutylcyclohexane, and dihexylcyclohexane.
[0023] As the synthetic aromatic hydrocarbon compound, a compound having a linear alkyl group on an aromatic ring
and preferably 10 to 45 carbon atoms, more preferably 10 to 24 carbon atoms, much more preferably 14 to 22 carbon
atoms in total may be used.
[0024] The number of the linear alkyl groups on the aromatic ring may be one group, or two or more groups which are
the same as or different from each other.
[0025] Specific examples of the synthetic aromatic hydrocarbon compound include octylbenzene, decylbenzene, do-
decylbenzene, tetradecylbenzene, hexadecylbenzene, dibutylbenzene, dipentylbenzene, dihexylbenzene, diheptylben-
zene, and dioctylbenzene.
[0026] In the present invention, one kind or two or more kinds selected from the hydrocarbon-based base oils is used
as the hydrocarbon-based base oil to ensure that the kinematic viscosity at 40°C of the base oil becomes 1 to 8 mm2/s,
preferably 1 to 6 mm2/s, more preferably 2 mm2/s or more and less than 5 mm2/s, and particularly preferably 2.5 to 4.5
mm2/s.
[0027] The refrigerating machine oil may contain at least one additive selected from an extreme-pressure agent,
oiliness agent, an antioxidant, an acid scavenger, and an antifoaming agent.
[0028] Examples of the extreme-pressure agent include phosphorus-based extreme-pressure agents formed of phos-
phates, acidic phosphates, phosphites, acidic phosphites, or amine salts thereof.
[0029] Of those phosphorus-based extreme-pressure agents, tricresyl phosphate, trithiophenyl phosphate, tri(nonyl-
phenyl)phosphite, dioleyl hydrogen phosphite, and 2-ethylhexyldiphenyl phosphite are particularly preferred from the
viewpoints of extreme pressure property and frictional characteristics.
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[0030] A metal salt of a carboxylic acid may also be used as the extreme-pressure agent. The metal salt of a carboxylic
acid is preferably a metal salt of a carboxylic acid having 3 to 60 carbon atoms, more preferably a metal salt of a fatty
acid having 3 to 30 carbon atoms, specifically 12 to 30 carbon atoms. Examples of the extreme-pressure agent include
metal salts of dimer acid and trimer acid of the fatty acid and metal salts of a dicarboxylic acid having 3 to 30 carbon
atoms. Of those, metal salts of a fatty acid having 12 to 30 carbon atoms and metal salts of a dicarboxylic acid having
3 to 30 carbon atoms are particularly preferred.
[0031] Meanwhile, an alkali metal or alkali earth metal is preferred and an alkali metal is particularly preferred as a
metal constituting the metal salt.
[0032] Further, example of extreme-pressure agents other than the ones mentioned above include sulfur-based ex-
treme-pressure agents formed of sulfurized oil and fat, fatty acid sulfides, sulfide esters, sulfide olefins, dihydrocarbyl
polysulfides, thiocarbamates, thioterpenes, or dialkylthio dipropionates.
[0033] The amount of the extreme-pressure agent is generally 0.001 to 5 mass%, particularly preferably 0.005 to 3
mass% based on the total amount of the composition from the viewpoints of lubricity and stability.
[0034] The extreme-pressure agents may be used alone or in combination of two or more.
[0035] Examples of the oiliness agent include: aliphatic saturated or unsaturated monocarboxylic acids such as stearic
acid and oleic acid; polymers of fatty acid such as dimer acid and hydrogenated dimer acid; hydroxy fatty acids such as
ricinoleic acid and 12-hydroxystearic acid; saturated or unsaturated fatty monoalcohols such as laurylalcohol and oley-
lalcohol; saturated or unsaturated fatty monoamines such as stearylamine and oleylamine; saturated or unsaturated
fatty monocarboxylic amides such as lauric acid amide and oleic acid amide; and partially esters of polyalcohols such
as glycerine and sorbitol and saturated or unsaturated aliphatic monocarboxylic acid.
[0036] They may be used alone or in combination of two or more. The amount of the oiliness agent is generally 0.01
to 10 mass%, preferably 0.1 to 5 mass% based on the total amount of the composition.
[0037] Examples of the antioxidant include: phenol-based antioxidants formed of 2,6-di-tert-butyl-4-methylphenol, 2,6-
di-tert-butyl-4-ethylphenol, and 2,2’-methylenebis(4-methyl-6-tert-butylphenol); and amine-based antioxidants formed
of phenyl-α-naphthylamine and N,N’-di-phenyl-p-phenylenediamine. The antioxidant is contained in the composition in
an amount of generally 0.01 to 5 mass%, preferably 0.05 to 3 mass% from the viewpoints of efficacy and economic
efficiency.
[0038] As the acid scavenger, for example, phenylglycidylether, alkylglycidylether, alkyleneglycol glycidylether, cy-
clohexeneoxide, α-olefinoxide, and an epoxy compound such as epoxidized soybean oil are mentioned. Of those,
phenylglycidylether, alkylglycidylether, alkyleneglycol glycidylether, cyclohexeneoxide, and α-olefinoxide are preferred
from the viewpoint of compatibility.
[0039] The alkyl group of the alkyl glycidyl ether and the alkylene group of the alkylene glycol glycidyl ether may have
a branch and have generally 3 to 30, preferably 4 to 24, andparticularlypreferably 6 to 16 carbon atoms. An α-olefin
oxide having 4 to 50, preferably 4 to 24, and particularly preferably 6 to 16 carbon atoms in total is used as the α-olefin
oxide. In the present invention, the acid scavengers may be used alone or in combination of two or more. The amount
of the acid scavenger is generally 0.005 to 5 mass%, and particularly preferably 0.05 to 3 mass% based on the composition
from the viewpoints of efficacy and the suppression of the production of sludge.
[0040] In the present invention, the stability of the refrigerating machine oil can be improved by using the acid scavenger.
The effect of further improving the stability is obtained by using the extreme-pressure agent and antioxidant in combination
with the acid scavenger.
[0041] Examples of the antifoaming agent include silicone oil and fluorinated silicone oil.
[0042] Other known additives such as a copper inactivating agent exemplified by N-[N,N’-dialkyl(alkyl group having 3
to 12 carbon atoms)aminomethyl]tolutriazole may be suitably added to the refrigerating machine oil in a range not
inhibiting the object of the present invention.
[0043] The refrigerating machine oil of the present invention is used in refrigerators using a hydrocarbon-based, carbon
dioxide-based, hydrofluorocarbon-based, or ammonia-based refrigerant, especially refrigerators using a hydrocarbon-
based refrigerant.
[0044] As for the amounts of the refrigerant and the refrigerating machine oil in the method of lubricating a refrigerator
using the refrigerating machine oil the mass ratio of the refrigerant to the refrigerating machine oil is 99/1 to 10/90,
preferably 95/5 to 30/70. When the amount of the refrigerant falls below the above range, a reduction in refrigerating
capability is observed and when the amount exceeds the above range, lubricating performance degrades disadvanta-
geously, which are not preferable. Although the refrigerating machine oil can be used in various refrigerators, it is
preferably used in the compression refrigeration cycle of a compression refrigerator.
[0045] The refrigerator of the present invention has a refrigeration cycle essentially composed of: a compressor, a
condenser, an expansion mechanism (such as an expansion valve), and an evaporator; or a compressor, acondenser,
an expansion mechanism, a drier, and an evaporator. The refrigerator of the present invention uses the refrigerating
machine oil defined above as a refrigerating machine oil and the above refrigerant as a refrigerant.
[0046] A desiccant formed of zeolite having a pore diameter of 0.33 nm or less is preferably charged into the drier.
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Examples of the zeolite include natural zeolite and synthetic zeolite. Further, the zeolite preferably has a CO2 gas
absorption capacity of 1.0% or less at 25°C and at a CO2 gas partial pressure of 33 kPa. Examples of the synthetic
zeolite include the XH-9 and XH-600 (trade names) manufactured by Union Showa Co., Ltd.
[0047] In the present invention, use of the desiccant makes it possible to remove water efficiently and suppress
powderization caused by the deterioration of the desiccant itself at the same time without absorbing the refrigerant in
the refrigeration cycle. Therefore, there is no possibility of the blockage of a pipe caused by powderization and abnormal
abrasion caused by entry into the sliding part of a compressor, thereby making it possible to operate the refrigerator
stably for a long time.
[0048] Various sliding parts (such as bearing) are present in a compressor in a refrigerator of the present invention.
In the present invention, a part formed of engineering plastic, or a part having an organic or inorganic coating film is
used as each of the sliding parts in terms of, in particular, sealing property.
[0049] Preferable examples of the engineering plastic include a polyamide resin, a polyphenylene sulfide resin, and
a polyacetal resin in terms of sealing property, sliding property, and abrasion resistance.
[0050] In addition, examples of the organic coating film include a fluorine-containing resin coating film (such as poly-
tetrafluoroethylene coating film), a polyimide coating film, and a polyamideimide coating film in terms of sealing property,
sliding property, and abrasion resistance.
[0051] On the other hand, examples of the inorganic coating film include a graphite film, a diamond-like carbon film,
a nickel film, a molybdenum film, a tin film, and a chromium film in terms of sealing property, sliding property, and abrasion
resistance. The inorganic coating film may be formed by a plating treatment or a physical vapor deposition method (PVD).
[0052] The refrigerating machine oil may be used in car air-conditioners, gas heat pumps, air-conditioners, cool stor-
ages, automatic vending machines, show cases, hot water supply systems, or refrigerating and heating systems.
[0053] In the present invention, the water content in the system is preferably 600 ppm by mass or less, more preferably
50 ppm by mass or less. The amount of the residual air in the system is preferably 8 kPa or less, more preferably 7 kPa
or less.
[0054] The refrigerating machine oil contains a mineral oil, a synthetic alicyclic hydrocarbon compound, or a synthetic
aromatic hydrocarbon compound as a main component of its base oil, can improve energy-saving performance due to
its low viscosity and has excellent sealing property.

Examples

[0055] The following examples are provided for the purpose of further illustrating the present invention but are in no
way to be taken as limiting.
[0056] The properties of the base oil and the properties of the refrigerating machine oil were obtained by the following
procedures .

<Properties of base oil>

(1) 40°C kinematic viscosity

[0057] This was measured with a glass capillary type viscometer in accordance with JIS K2283-1983.

(2) Flash point

[0058] This was measured by a C.O.C. method in accordance with JIS K2265.

<Properties of refrigerating machine oil>

(3) Frictional coefficient

[0059] This was measured in an atmosphere with an R600a (isobutane) at 1 MPa by a closed block-on-ring tester.

(4) Actual machine durability test

[0060] Each sliding material was used in the piston of a Scotch York type compressor to carry out an actual machine
durability test in order to measure a temperature rise in the compressor caused by blow-by from the space between the
piston and the cylinder. "Good" in the criteria means that the risen temperature is in the range of the setting temperature
6 20°C. "Baking" means that the amount of blow-by is large and the temperature rises to cause baking.



EP 1 950 279 B1

7

5

10

15

20

25

30

35

40

45

50

55

Examples 1 to 6 and Comparative Examples 1 and 2

[0061] The refrigerating machine oil having compositions shown in Table 1 were prepared, the friction tests were
performed to obtain frictional coefficients, and an actual machine durability test was performed. The results are shown
in Table 1.

[Note]

[0062]

Table 1-1

Example 1 Example 2 Example 3 Example 4

Sample oil No. Sample Oil 1 Sample Oil 2 Sample Oil 3 Sample Oil 4

Amount (mass%)

Base oil

A1 100 Balance

A2 100 Balance

A3

A4

Extreme-pressure 
agent

B1 1 1

Acid scavenger B2 1 1

Antioxidant B3 0.5 0.5

Antifoaming agent B4 0.001 0.001

Sliding material C1 C2 C3 C4

Frictional coefficient 0.12 0.07 0.06 0.08

Result of actual machine durability test Good Good Good Good

Table 1-2

Example 
5

Example 
6

Comparative 
Example 1

Comparative 
Example 2

Sample oil No.
Sample 

oil 5
Sample 

oil 6
Sample oil 1 Sample oil 2

Amount 
(mass%)

Base oil

A1 100

A2 100

A3 100

A4 100

Extreme-pressure 
agent

B1

Acid scavenger B2

Antioxidant B3

Antifoaming agent B4

Sliding material C1 C1 C5 C6

Frictional coefficient 0.13 0.15 0.28 0.37

Result of actual machine durability test Good Good Baking Baking
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A1 : paraffin-based mineral oil, kinematic viscosity at 40°C = 2.86 mm2/s, S minute(s) = 0.001 mass%, flash point
= 110°C, average molecular weight = 230, molecular weight distribution (variance ratio) = 1.8
A2: naphthene-based mineral oil, kinematic viscosity at 40°C = 3.12 mm2/s, S minute (s) =0.01 mass%, flashpoint
= 117°C, average molecular weight = 224, molecular weight distribution (variance ratio) = 1.5
A3: n-dodecylcyclohexane, kinematic viscosity at 40°C = 4.82 mm2/s, flash point = 147°C, average molecular weight
= 252.5, molecular weight distribution (variance ratio) = 1
A4: n-dodecylbenzene, kinematic viscosity at 40°C = 3.89 mm2/s, flash point = 141°C, average molecular weight =
246.4, molecular weight distribution (variance ratio) = 1
B1: tricresylphosphate
B2: 2-ethylhexylglycidyl ether
B3: 2,6-di-t-butyl-4-methylphenol
B4: silicone-based antifoaming agent
C1: polyphenylene sulfide
C2: fluorine-containing polymer coating film
C3: polyimide-containing coating film
C4: tin plating film
C5: aluminum alloy
C6: iron alloy

[0063] It is understood from Table 1 that the refrigerating machine oils (Examples 1 to 6) have a lower frictional
coefficient than those of Comparative Examples 1 and 2 and good result of the actual machine durability test. In Com-
parative Examples 1 and 2, baking occurred between the piston and the cylinder in the actual machine durability test.

Industrial Applicability

[0064] The refrigerating machine oil can improve energy-saving performance due to its low viscosity, has low frictional
coefficient and high sealing property, and is suitably used in various refrigeration applications, especially in closed-type
refrigerators.

Claims

1. The use of a refrigerating machine oil, comprising a base oil which contains at least one substance selected from
the group consisting of a mineral oil, a synthetic alicyclic hydrocarbon compound, and a synthetic aromatic hydro-
carbon compound as a main component and has a kinematic viscosity at 40°C of 1 to 8 mm2/s, in a refrigerator
having a sliding part formed of an engineering plastic or including an organic coating film or an inorganic coating
film and using a hydrocarbon-based, carbon dioxide-based, hydrofluorocarbon-based, or ammonia-based refriger-
ant.

2. The use of a refrigerating machine oil according to claim 1, wherein the base oil has a molecular weight of 140 to 660.

3. The use of a refrigerating machine oil according to claim 1, wherein the base oil has a flash point of 100°C or higher,
measured by a C.O.C. method in accordance with JIS K2265.

4. The use of a refrigerating machine oil according to claim 1, wherein the synthetic alicyclic hydrocarbon compound
is a compound having one or more cyclohexyl ring and 10 to 45 carbon atoms in total.

5. The use of a refrigerating machine oil according to claim 1, wherein the synthetic aromatic hydrocarbon compound
is a benzene derivative or naphthalene derivative having a linear alkyl group on an aromatic ring and 10 to 45 carbon
atoms in total.

6. The use of a refrigerating machine oil according to claim 1, wherein the refrigerating machine oil comprises at least
one additive selected from an extreme-pressure agent, an oiliness agent, an antioxidant, an acid scavenger and an
antifoaming agent.

7. The use of a refrigerating machine oil according to claim 1 in a refrigerator using a hydrocarbon-based refrigerant.

8. The use of a refrigerating machine oil according to claim 1, wherein the organic coating film on the sliding part of
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the refrigerator comprises a polytetrafluoroethylene coating film, a polyimide coating film, or a polyamide-imide
coating film.

9. The use of a refrigerating machine oil according to claim 1, wherein the inorganic coating film on the sliding part of
the refrigerator comprises a graphite film, a diamond-like carbon film, a tin film, a chromium film, a nickel film, or a
molybdenum film.

10. The use of a refrigerating machine oil according to claim 1 in a car air-conditioner, a gas heat pump, an air conditioner,
a refrigerator, an automatic vending machine, a show case, a hot water supply system, or a refrigerating and heating
system.

11. The use of a refrigerating machine oil according to claim 10, wherein a water content in the system is 60 ppm by
mass or less and a residual air content therein is 8 kPa or less.

12. A refrigerator having a sliding part formed of an engineering plastic or including an organic coating film or an inorganic
coating film and comprising (i) a hydrocarbon-based, carbon dioxide-based, hydrofluorocarbon-based, or ammonia-
based refrigerant and (ii) a refrigerating machine oil comprising a base oil which contains at least one substance
selected from the group consisting of a mineral oil, a synthetic alicyclic hydrocarbon compound, and a synthetic
aromatic hydrocarbon compound as a main component and has a kinematic viscosity at 40°C of 1 to 8 mm2/s.

Patentansprüche

1. Verwendung eines Kühlmaschinenöls, enthaltend ein Grundöl, das zumindest eine Substanz enthält, ausgewählt
aus der Gruppe, bestehend aus einem Mineralöl, einer synthetischen alicyclischen Kohlenwasserstoffverbindung
und einer synthetischen aromatischen Kohlenwasserstoffverbindung als Hauptkomponente und eine kinematische
Viskosität bei 40°C von 1 bis 8 mm2/s hat in einer Kühlanlage mit einem Gleitteil, gebildet aus einem technischen
Kunststoff oder mit einem organischen Beschichtungsfilm oder einem anorganischen Beschichtungsfilm und unter
Verwendung eines Kältemittels auf Basis von Kohlenwasserstoff, Kohlendioxid, Fluorkohlenwasserstoff oder Am-
moniak.

2. Verwendung eines Kühlmaschinenöls gemäß Anspruch 1, worin das Grundöl ein Molekulargewicht von 140 bis 660
hat.

3. Verwendung eines Kühlmaschinenöls gemäß Anspruch 1, worin das Grundöl einen Flash-Punkt von 100°C oder
mehr hat, gemessen durch C.O.C.-Verfahren entsprechend JIS K2265.

4. Verwendung eines Kühlmaschinenöls gemäß Anspruch 1, worin die synthetische alicyclische Kohlenwasserstoff-
verbindung eine Verbindung mit einem oder mehreren Cyclohexylringen und 10 bis 45 Kohlenstoffatomen insgesamt
ist.

5. Verwendung eines Kühlmaschinenöls gemäß Anspruch 1, worin die synthetische aromatische Kohlenwasserstoff-
verbindung ein Benzolderivat oder Naphthalinderivat mit einer linearen Alkylgruppe an einem aromatischen Ring
und 10 bis 45 Kohlenstoffatomen insgesamt ist.

6. Verwendung eines Kühlmaschinenöls gemäß Anspruch 1, worin das Kühlmaschinenöl zumindest ein Additiv enthält,
ausgewählt aus einem extremen Druckmittels, einem Öligkeitsmittel, Antioxidans, Säureeinfangmittel und An-
tischäummittel.

7. Verwendung eines Kühlmaschinenöls gemäß Anspruch 1 in einer Kälteanlage unter Verwendung eines Kühlmittels
auf Kohlenwasserstoffbasis.

8. Verwendung eines Kühlmaschinenöls gemäß Anspruch 1, worin der organische Beschichtungsfilm auf dem Gleitteil
der Kühlanlage einen Polytetrafluorethylen-Beschichtungsfilm, Polyimid-Beschichtungsfilm oder Polyamid-Imidbe-
schichtungsfilm enthält.

9. Verwendung eines Kühlmaschinenöls gemäß Anspruch 1, worin der anorganische Beschichtungsfilm auf dem Gleit-
teil der Kühlanlage einen Graphitfilm, diamantartigen Kohlenstofffilm, Zinnfilm, Chromfilm, Nickelfilm oder Molyb-
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dänfilm enthält.

10. Verwendung eines Kühlmaschinenöls gemäß Anspruch 1 in einer Klimaanlage für Autos, Gaswärmepumpe, Kli-
maanlage, Kälteanlage, automatischer Verkaufsmaschine, Schaukasten, Heißwasserzufuhrsystem oder einem
Kühl- und Heizsystem.

11. Verwendung eines Kühlmaschinenöls gemäß Anspruch 10, worin ein Wassergehalt im System 60 Masse-ppm oder
weniger ist und ein restlicher Luftgehalt darin 8 kPa oder weniger ist.

12. Kühlanlage mit einem Gleitteil, gebildet aus einem technischen Kunststoff oder mit einem organischen Beschich-
tungsfilm oder einem anorganischen Beschichtungsfilm und enthaltend (i) ein Kühlmittel auf Kohlenwasserstoff-,
Kohlendioxid-, Fluorkohlenwasserstoff- oder Ammoniakbasis und (ii) ein Kühlmaschinenöl, enthaltend ein Grundöl,
das zumindest eine Substanz enthält, ausgewählt aus der Gruppe, bestehend aus einem Mineralöl, einer synthe-
tischen alicyclischen Kohlenwasserstoffverbindung und einer synthetischen aromatischen Kohlenwasserstoffver-
bindung als Hauptkomponente und das eine kinematische Viskosität bei 40°C von 1 bis 8 mm2/s hat.

Revendications

1. Utilisation d’une huile pour machine réfrigérante, comprenant une huile de base qui contient au moins une substance
choisie dans le groupe consistant en une huile minérale, un composé hydrocarboné alicyclique synthétique et un
composé hydrocarboné aromatique synthétique en tant que composant principal et qui présente une viscosité
cinématique à 40 °C de 1 à 8 mm2/s, dans un réfrigérateur ayant une partie coulissante formée d’un plastique
technique ou comprenant un film de revêtement organique ou un film de revêtement inorganique et utilisant un
réfrigérant à base d’hydrocarbures, à base de dioxyde de carbone, à base d’hydrofluorocarbures ou à base d’am-
moniac.

2. Utilisation d’une huile pour machine réfrigérante selon la revendication 1, dans laquelle l’huile de base a un poids
moléculaire de 140 à 660.

3. Utilisation d’une huile pour machine réfrigérante selon la revendication 1, dans laquelle l’huile de base a un point
d’éclair égal ou supérieur à 100 °C, mesuré par une méthode C.O.C. selon JIS K2265.

4. Utilisation d’une huile pour machine réfrigérante selon la revendication 1, dans laquelle le composé hydrocarboné
alicyclique synthétique est un composé ayant un ou plusieurs cycles cyclohexyle et 10 à 45 atomes de carbone au
total.

5. Utilisation d’une huile pour machine réfrigérante selon la revendication 1, dans laquelle le composé hydrocarboné
aromatique synthétique est un dérivé de benzène ou un dérivé de naphtalène ayant un groupe alkyle linéaire sur
un cycle aromatique et de 10 à 45 atomes de carbone au total.

6. Utilisation d’une huile pour machine réfrigérante selon la revendication 1, dans laquelle l’huile pour machine réfri-
gérante comprend au moins un additif choisi parmi un agent de pression extrême, un agent huileux, un antioxydant,
un piégeur d’acide et un agent antimousse.

7. Utilisation d’une huile pour machine réfrigérante selon la revendication 1 dans un réfrigérateur utilisant un réfrigérant
à base d’hydrocarbures.

8. Utilisation d’une huile pour machine réfrigérante selon la revendication 1, dans laquelle le film de revêtement orga-
nique sur la partie coulissante du réfrigérateur comprend un film de revêtement en polytétrafluoroéthylène, un film
de revêtement en polyimide ou un film de revêtement en polyamide-imide.

9. Utilisation d’une huile pour machine réfrigérante selon la revendication 1, dans laquelle le film de revêtement inor-
ganique sur la partie coulissante du réfrigérateur comprend un film de graphite, un film de carbone de type diamant,
un film d’étain, un film de chrome, un film de nickel ou un film de molybdène.

10. Utilisation d’une huile pour machine réfrigérante selon la revendication 1 dans un climatiseur de voiture, une pompe
à chaleur à gaz, un dispositif d’air conditionné, un réfrigérateur, un distributeur automatique, une vitrine, un système
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d’alimentation en eau chaude ou un système de réfrigération et de chauffage.

11. Utilisation d’une huile pour machine réfrigérante selon la revendication 10, dans laquelle une teneur en eau dans
le système est égale ou inférieure à 60 ppm en masse et une teneur en air résiduel dans celle-ci est inférieure ou
égale à 8 kPa.

12. Réfrigérateur ayant une partie coulissante formée d’un plastique technique ou comprenant un film de revêtement
organique ou un film de revêtement inorganique et comprenant (i) un réfrigérant à base d’hydrocarbures, à base
de dioxyde de carbone, à base d’hydrofluorocarbures ou à base d’ammoniac et (ii) une huile pour machine réfrigé-
rante comprenant une huile de base qui contient au moins une substance choisie dans le groupe consistant en une
huile minérale, un composé hydrocarboné alicyclique synthétique et un composé hydrocarboné aromatique syn-
thétique en tant que composant principal et possède une viscosité cinématique à 40 °C de 1 à 8 mm2/s.
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