- 1 PORQUS PART FOR REFRI GERATORS, AND METHOD OF PRODUCI NG THE SAME AND

REFR!GERATCR 5 TECHNICAL FI ELD This invention relates to a p r
refrigerators, which is used as a conponent for a conpressormmmmmmmmwmmmF

piping, or the like. This invention also relates to a refrigerat ving a
material 10 (e.g., a porous part) used as a conponent for a conﬁ?%gggr,

refrigerant piping, or the Iike. BACKGROUND ART A sintered pa S
part is inexpensive. 15 However, because oils such as a procegmlulm”m"“mmnmr
formrolling oil, a cutting oil and so on are used when processing. 1 he

sintered part, these oils are contained in large quantities in the sintered

part after the processing. 20 DI SCLOSURE OF THE | NVENTI ON
POROUS PART FOR REFRIGERATORS, AND METHOD OF PRODUCING THE

SAME AND REFRIGERATOR

5 TECHNICAL FIELD
This invention relates to a porous part for
refrigerators, which 1s wused as a component for a
compressor, refrigerant piping, or the like. This
invention also relates to a refrigerator having a material
- 10 (e.g., a porous part) used as a component for a compressor,

refrigerant piping, or the like.

BACKGROUND ART
A sintered part as a porous part is inexpensive.
15 However, because oils such as a processing oll, a form-
rolling oil, a cutting oil and so on are used when
processing the sintered part, these oils are contained in

large quantities in the sintered part after the processing.

20 DISCLOSURE OF THE INVENTION
When this sintered part is used, for example, as
a component for a compressor of a refrigerator, repetition
of operation/stop conditions causes variations 1in the
pressure in the interior of the compressor. As a result,

25 the oils such as the processing oil exude from the sintered



» When this sintered part is used, for exanple, as a conponent for a
conpressor of a refrigerator, repetition of operation/stop conditions
causes variations in the pressure in the interior of the conpressor. As a
result, 25 the oils such as the processing oil exude fromthe sintered 2
part. Among these oils, rust-preventive ®ils, which are liable to
deteriorate a refrigerator oil in a refrigerator, have a problem of easily
causi ng contam nati on and/or sludge which are a cause of clogging. For that
reason, it 5 is conceivable to wash the sintered part with a cl eaning
devi ce bef grazt.t | Smioneoridossd ediilnt 0 dusrefavageriatoroasa edipbneate
t hereof . However, since this requires new capital investnent, there is a
probl em i n tihatld he chsterioreases. rdfr Areobiecto o ihen prefeigeravent i on
is to provide a porous part which can be used as a conponent for

refrigerat ofs7eM tzhowlro@AWsi NG rcoshanilpat Eensongs! oegeanandtibus sad/seal i ze
a reduction in cost and a long-termreliability, and al so provide a nethod

for producigig:ddie wibi anrand aatskr b@ecabeigingn Ormgr tiataché£yen t het above
object, a porous part for refrigerators of the present invention is

characderi zed ipntbatagleefiy gpist OEnei Isint G apaed withhe paréan2fgln
the present invention, the refrigerator oil is contained in the porous

part. Thus,q&¥es ide tdiee POF OLS DREdrpSraised astd €RIPPOLRLg&fato£0APr £SSOr

and/ or piping of a refrigerator, contam nation and sludge, which is a cause

of oi|l detefdatdoN ad Lo £l 000i MGietSr Preyented this requires new
capital investment, there is a problem in that the cost
increases.

10 An object of the present invention is to provide
a porous part which can be used as a component for
refrigerators wifhout causing coﬁtamination or sludge, and
thus can realize a reduction in cost and a long-term
reliability, and also provide a method for producing the

15 same and a refrigerator.

In order to achieve the above object, a porous
part for refrigerators of the present invention 1is
characterized in that a refrigerator oil is contained in
the part.

20 In the present invention, the refrigerator oil is
contained in the porous part. Thus, even if the porous
part is used as a component of a compressor and/or piping
of a refrigerator, contamination and sludge, which is a

cause of o0il deterioration and/or clogging, 1s prevented

25 from occurring. A cutting oil, a form-rolling oil and/or a



= 25 fromoccurring. A cutting oil, a formrolling oil and/or a 3 processing
oil is permtted to be contained in the refrigerator oil. In one
enbodi ment, at |east one of an al kyl benzene type oil and an ether type oi
is contained. 5 In this enbodinent, since the al kyl benzene or ether type
oil, contained in the porous part, has a3specific gravity smaller than that
of R32 refrigerant, the oil does not sink in the R32 refrigerant.
Therefore, the porous part in this enbodinent is suited as a conponent of
10 a refrigerator in which R32 refrigerant is used. In a nmethod of
produci ng @ropeeassmar toiflor ief rpgematoed atoor bengcootadoeker iagspedte of
the present invention, a porous part is placed in a vacuum and then
i mrer sed | refdiefdrdpgeymatadrl .oil so that the refrigerator oil 15 is contai ned
in the porous part. In this nmethod, placing the porous part in a vacuum
al l ows rust-preventi vin Obheor edbydoinbeat, oi 4t Wiedstwovng catfiseacordBrynati on
and sludge to discharge frominside of the porous part. After discharging
such oils 2d7am thpPYiauarardn dtireeporyies qial tis scommeirsetl. i n t he

refrigerator oil. Thereby, the deterioration-inducing substances are
replaced with the refii genakOlen®ddintdits | §ihGepasei bhEkYD prodece aopor ous
part which will not bring about contam nation or sludge even if used as a

conponent Z5-10fy r efdDerAtor s chotadnle@ngibhi "@he porous part, has a
specific gravity smaller than that of R32 refrigerant, the
0il does not sink in the R32 refrigerant. Therefore, the
porous part in this embodiment is suited as a component of

10 a refrigerator in which R32 refrigerant is used.

In a method of producing a porous part for
refrigerators according to another aspect of the present
invention, a porous part is placed in a vacuum and then
immersed in a refrigerator oil so that the refrigerator oil

15 is contained in the porous part.

In this method, placing the porous part in a
vacuum allows rust-preventive oil or any other oil which
would cause contamination and sludge to discharge from
inside of the porous part. After discharging such oils

20 from the porous part, the porous part is immersed in the
refrigerator oil. Thereby, the deterioration-inducing
substances are replaced with the refrigerator oil, thus it
is possible to produce a porous part which will not bring
about contamination or sludge even if used as a component

25 of refrigerators for a long time.



» 4 Arefrigerator according to one enbodi nent has a material containing a
refrigerator oil. In the refrigerator, a part of a conpressor and/or a
refrigerant piping, for exanple, is made of this 5 material. By thus doing,
contam nation and sludge, which are cause of oil deterioration and/or
clogging, is prevented fromoccurrence. £Lutting oil, formrolling oi
and/ or processing oil may be contained in the refrigerator oil. 10 In
anot her enbodi nent, the refrigerator uses a refrigerant that contains R32
refrigerant at 40 wt% or nore. In this enbodi ment, because the refrigerant
contains R32 at at | @aste A geratdd dsceodiidl €o t onackmbwedimrnicmiasy enent
in COP (coefficient of performance) by R32 15 refrigerant having a high

refrigerat inagegapacidontad@d i ene«iiedineir efilt.he refrigerator, at | east
one of ether type oil, ester type oil and al kyl benzene type oil is
contai ned in the abowg meheri akrasgehatoef,ri gerpapt obvf. a compressor
and/or a refrigerant piping, for example, is made of this
5 material. By thus doing, contamination and sludge, which
are cause of o0il deterioration and/or clogging, 1is
prevented from occurrence. Cutting o0il, form-rolling oil
and/or processing oil may be contained in the refrigerator
oil.

10 In another embodiment, the refrigerator uses a
refrigerant that contains R32 refrigerant at 40 wt® or more.

In this embodiment, because the refrigerant
contains R32 at at least 40 wt%, it is possible to achieve
an improvement in COP (coefficient of performance) by R32

15 refrigerant having a high refrigerating capacity.

In one embodiment of the refrigerator, at least
one of ether type o0il, ester type o1l and alkyl benzene
type o0il is contained in the above material as the
refrigerator oil.

20 Ether type oils and ester type oils have
compatibility with HFC type refrigerants, while alkyl
benzene type oils have compatibility with the ether type
oils and the ester type oils. These refrigerator oils do

not cause contamination or sludge which is a cause of oil

25 deterioration and/or clogging. With the refrigerator



Et her type oils and ester type oils have conpatibility with HFC type
refrigerants, while al kyl benzene type oils have conpatibility with the
ether type oils and the ester type oils. These refrigerator oils do not
cause contam nation or sludge which is a cause of oil 25 deterioration
and/or clogging. Wth the refrigerator % having a material inpregnated
with such oil, it is possible to prevent the occurrence of contam nation
and sludge. In particular, since the al kyl benzene type oil and the ether
type oil have respective specific gravities 5 smaller than that of R32

refrigeranthavibQy adeatlr i Inki gt v teaf [iigey anich Wer,efiar e.s tdues Al
benzene type oil and the ether type oil are suited for the case where R32

refrigeranttd $resreht Ithaaidigir &dod Meidnt drigvdtefdn gafdthanudgees at 10
| east one porous material as the material inpregnated with the refrigerator

oil. In this enbodi meni, pihei QoS BBhEEI alhd SaBEPPt Benasnthe yipepregnat ed
material, and thus it is possible to make the inpregnation anount of the
and the ether type oil have respective specific gravities
5 smaller than that of R32 refrigerant, they do not sink in
R32 refrigerant. Therefore, the alkyl benzene type o0il and
the ether type o0il are suited for the case where R32
refrigerant is used.
In another embodiment, the refrigerator uses at
10 least one porous material as the material impregnated with
the refrigerator oil.
In this embodiment, the porous material 1is
adopted as the impregnated material, and thus it 1is
possible to make the impregnation amount of the

15 refrigerator oil large. This can improve a preventive

effect of the occurrence of sludge and contamination.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a refrigerant circuit diagram of an air
20 conditioner as an embodiment of the refrigerator according
to this invention;
Fig. 2A 1is a plan view of a head part to be
disposed in the interior of the refrigerator of the
embodiment;

25 Fig. 2B is a side view of the head part;



- 15 refrigerator oil large. This can inprove a preventive effect of the
occurrence of sludge and contamn nation. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 is arefrigerant circuit diagramof an air 20 conditioner as an
enbodi ment of the refrigerator according to this invention; Fig. 2Ais a
plan view of a head part to be disposedGn the interior of the refrigerator
of the enbodiment; 25 Fig. 2B is a side view of the head part; 6 Fig. 2C
is a plan view of a mddle plate of the conpressor; and Fig. 2D is a side

view of the mddle plate.
) Fig. 2C is a plan view of a middle plate of the
compressor; and

Fig. 2D is a side view of the middle plate.

5 BEST MODE FOR CARRYING OUT THE INVENTION
(First Embodiment)
This invention will hereinafter be described in
further detail by illustrated examples.
Referring to Fig. 2, a process for producing a
10 sintered part for refrigerators as an embodiment of this
invention will be described. In this production process,
as shown in Fig. 2A and Fig. 2B, a head part 11A in the
interior of a compressor, which is a sintered part already
subjected to processing and forming after sintering, is
15 placed in a vacuum so that rust-preventive oil that was
included in large quantities into the head part 11A during
the processing and forming process is extracted from the
head part 11A. Then, the head part 11A to be placed in the
interior of the compressorris immersed in an alkyl benzene
20 0oil serving as a refrigerator oil, whereby the alkyl
benzene oil is contained in the head part 11A. Figs. 2A
and 2B show a plan view and a side view, respectively, of a
rear head 11A serving as the head part disposed in the

interior of the compressor.



> 5 BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON (First Enbodi nment) This

invention wll hereinafter be described in further detail by illustrated
exanples. Referring to Fig. 2, a process for producing a 10 sintered part
for refrigerators as an enbodi nent of this invention will be described. In

t hi s production process, as shown in Fig7 2A and Fig. 2B, a head part 11A
inthe interior of a conpressor, which is a sintered part already subjected
to processing and formng after sintering, is 15 placed in a vacuum so that
rust-preventive oil that was included in large quantities into the head
part 11A during the mocessésglapdther mustg-prevessive exdtlr aot ethd rioead he
head part 11A. Then, the head part 11A to be placed in the interior of the
conpressor pa&rt MMeAsedhiiahan il kyHeherzemre t20neihdsed vigngasstaartasd ,r i ger at or
oi |, whereby the al kyl benzene oil is contained in the head part 11A. Figs.

2A and 2B shewi acdd ani th evhardll lay Bitsken égav, ol Especthy et yfr dfepatenrohead
11A serving as the head part disposed in the interior of the conpressor.

As a resul trhiideikusts ppeyempivetei lpdduide heagdaparpadd Ao hpiscad
deterioration-inducing substance, is replaced with the al kyl benzene oil as

the redrigefpdpe O la Th4fipréssSrposgidd € welpr oduced By headipyt &aobe
pl aced 5 inside a conpressor that will hardly bring about contam nation or

sl udge evencdftiiseda@SoR 60NMAARRIYe Mven I Fr iGRIALHY fO0komplodRatt idE. al n
particular, it is possible to prevent clogging of capillaries and expansion
valves and pitrdgiestoration i aniy r aendi tioner pArehiahar, it is
possible to prevent clogging of capillaries and expansion
valves and oil deterioration in an air conditioner in which
10 an HFC type refrigerant is used, thus making it possible to
secure long-term reliability.

Further, since the alkyl benzene type o0il as the
refrigerator oil contaihed in the head part 11A in the
interior of the compressor has a specific gravity smaller

15 than that of R32 refrigerant, it does not sink in the R32
refrigerant. Accordingly, the head part 11A is
particularly suitable as a component of a refrigerator
using the R32 refrigerant.

Although in this embodiment, the rear head 11A,

20 which is a head part in the interior of the compressor, is
adopted as one example of components constituting a
refrigerator to which the present invention is applied, a
front head may also be adopted, and a middle plate 11B of
the compressor as shown in Fig. 2C and Fig. 2D may also be

25 adopted. Furthermore, the present invention 1is also



+ 10 an HFC type refrigerant is used, thus making it possible to secure
long-termreliability. Further, since the alkyl benzene type oil as the
refrigerator oil contained in the head part 11A in the interior of the
conpressor has a specific gravity smaller 15 than that of R32 refrigerant
it does not sink in the R32 refrigerant.8 Accordingly, the head part 11A ié
particularly suitable as a conponent of a refrigerator using the R32
refrigerant. Although in this enbodiment, the rear head 11A, 20 which is a
head part in the interior of the conpressor, is adopted as one exanpl e of
conppnentSappnitabubimpexmmﬂwmgwtatoi,téQMﬂQﬂﬁMHk?¢w@s@ﬁ§tPﬁvéﬁ%V85 is
applied, a front head nay al so be adopted, and a mddle plate 11B of the
conpr essor rafrilgewanitn Fimin@C aniil§og. i2D My absyeheepBodipphed. the
Furthernore, the present invention is also 8 applicable to components of
for exanpl @eca@ piatton B/ ot 1Bef whgehararepi p$ byt eped oparfst FEeraBHde aS ’
enbodi nent, the head parts 11A, 11B, which are sintered parts serving as

porous par igHrou@t apares, al kydntenzenaent ypelloyl . benzegyenat F¥Bey, QiHey may
contain a mxture of an al kyl benzene type oil and an ether type oil.
Furthey, omtexheativerytypehell mmy beomsaih | whHes@reases ashwetlkylkhe
specific gravity of the oil is smaller than that of the R32 refrige}ant
thus maki ng,drfzIRSSiJdee 401 pandi de siheer egpaOopart s Fhintdras wopoHent s

of refrigerators.
ether type oil may be used. In these cases as well, the
specific gravity of the oil is smaller than that of the R32
refrigerant, thus making it possible to provide sintered
10 parts suited as components of refrigerators.

Besides the alkyl benzene type oils and the ether
type oils, the sintered parts may be impregnated with an
ester type oil. Also, the sintered parts may be
impregnated with a mixture of an ester type oil with either

15 an alkyl benzene type oil or an ether type oil.
Alternatively, the sintered parts may be impregnated with
an oil containing benzene, a mixed oil of the o0il
containing bénzene and an ester oil, or a mixed oil of the
0il containing benzene and an ether oil. Furthermore, the

20 sintered parts may be impregnated with new punching oil (an
isoparaffinic refrigerator oil or an isoparaffinic oil).

In the above embodiment, the rust-preventive o0il
entering into the sintered parts when processed is let out
under vacuum. Alternatively, the sintered parts may be

25 impregnated with the refrigerator oil by using the



- Besi'des the al kyl benzene type oils and the ether type oils, the sintered
parts may be inpregnated with an ester type oil. Also, the sintered parts
may be inpregnated with a m xture of an ester type oil with either 15 an

al kyl benzene type oil or an ether type oil. Alternatively, the sintered
parts may be inpregnated with an oil corl ai ni ng benzene, a nixed oil of the
oi | ~contai ning benzene and an ester oil, or a mxed oil of the oi
cont ai ni ng benzene and an ether oil. Furthernore, the 20 sintered parts may
be inpregnated with new punching oil (an isoparaffinic refrigerator oil or
an i sopar afdfdfitiigeialtr lodlt Hey alieve enfbddierents,t -tdre vendti-ver evdntdurs ng |
entering into the sintered parts when processed is let out under vacuum
Alternativehs phecsdsinsedfpaties sbytbeedspamisegnafedtherh taighough
refrigerator oil by using the 9 refrigerator oil in place of the

rust - prevemney §odicusdairtg tihe tieocrssin@rnifodinersi rirer ed rimresi faurttsher ,

al t hough the porous parts in the above enbodi nent are sintered parts, the

present i nvepd igreS@it al sveheiappbihad dlapBoOUsppatéd bof oredisofpaporous
pl astics or ceram cs. (Second Enbodi nent)

5 formed of porous plastics or ceramics.

(Second Embodiment)
Next, a refrigerant circuit of an air conditioner
as an embodiment of the refrigerator of this invention is
10 shown in Fig. 1. In this air conditioner, an outdoor unit
1 is connected via connecting pipings 3, 5 to an indoor
unit 2. R32 refrigerant, which is slightly inflammable, is
used as a refrigerant for the air conditioner.
In the outdoor unit 1, a valve 6 connected to the
15 connecting piping 5, a four-way selector valve 7, a liquid-
gas separator 8, an accumulator 10, a compressor 11, the
four-way selector valve 7, an outdoor heat exchanger 19, a
main expansion valve 12 and a valve 13 are connected in
this order via refrigerant piping, and the valve 13 is
20 connected to the connecting piping 3. On the other hand,
the indoor unit 2 has a heat exchanger 15 connected to the
connecting pipings 3 and 5.
A high-pressure relief wvalve 18 is connected to
refrigerant piping 17 on the side of the expansion valve 12

25 of the outdoor heat exchanger 19. This high-pressure



* Next, a refrigerant circuit of an air conditioner as an enbodi ment of the
refrigerator of this invention is 10 shown in Fig. 1. In this air

condi tioner, an outdoor unit 1 is connected via connecting pipings 3, 5to
an indoor unit 2. R32 refrigerant, which is slightly inflanmable, is used
as a refrigerant for the air conditionerlOlIn the outdoor unit 1, a valve 6
connected to the 15 connecting piping 5 a four-way selector valve 7, a

| i qui dgas separator 8, an accumul ator 10, a conpressor 11, the four-way

sel ector valve 7, an outdoor heat exchanger 19, a main expansion valve 12
and a val veel3edr @adamnd®, edvhircht Hiss aomrderged utefideydihentousidsiory, urdifd t he
valve 13 is 20 connected to the connecting piping 3. On the other hand, the
i ndoor unit;,2 bpena heeén extlangeteihatomeetsarrd o ofhethenmedtd ingpysngi ngs 3
and 5. A high-pressure relief valve 18 is connected to refrigerant piping
17 on the giganef Whe:@dmnsinprealeterhdindy ofalisw cutdiddr dlesteexgiemger
19. This high-pressure 10 relief valve 18, which is arranged outside the

out door unighel, ppessnahenpirBgshipber rdleriorssui€e olowbeedef begemanttips pi ng
17 exceeds a predeterm ned value, and it closes when the internal pressure

t her eof iE{ﬂf@M@ﬁg&ﬂyﬂéaNéiMhéi predet erm ned val ue. The outdoor unit 1 is
provided with a control unit 25 conprising a m croconputer. Connected to

this control unit 25 @& gut@BBeraiiie sensor p2évdacectiith t he cotitionr
tenperature, a tenperature sensor 27 detecting the

unit 25 comprising a microcomputer. Connected to this

control unit 25 are a temperature sensor 26 detecting the

outdoor temperature, a temperature sensor 27 detecting the

10 suction-side piping temperature T,,. and a temperature

sensor 28 detecting the discharge-side piping temperature

T4s are connected. Further, a temperature sensor 30

detecting the indoor ambient temperature, a temperature

sensor 31 detecting the temperature T,, of the indoor heat

15 exchanger 15 and a temperature sensor 32 detecting the

temperature T,, ©of the outdoor heat exchanger 11 are

connected to the control unit 25. The control unit 25

having the above constitution controls the output of the

compressor 11 and the degree of opening of the expansion

20 valve 12 in response to temperature signals from those

temperature sensors.
In this air conditioner, when heating, paths
shown by dotted lines are selected by the four-way valve 7

of Fig. 1, so that the indoor heat exchanger 15 serves as a

25 condenser, while the outdoor heat exchanger 19 serves as an



© 10 suction-side piping tenperature T9l | C and a tenperature sensor 28
detecting the discharge-side piping tenperature Tail are connected.
Further, a tenperature sensor 30 detecting the indoor anbient tenperature,
a tenperature sensor 31 detecting the tenperature Tin of the indoor heat 15
exchanger 15 and a tenperature sensor 321 etecting the tenperature Tort of
t he- out door heat exchanger 11 are connected to the control unit 25. The
control unit 25 having the above constitution controls the output of the
conpressor 11 and the degree of opening of the expansion 20 valve 12 in
response t evanpertiny e disgreal se$ubin t Wbsa theaidmgture déRSorX TR s air
condi tioner, when heating, paths shown by dotted lines are selected by the
four-way vaiwmen 7tbé Riogpresses thht theoughodiheheaenesehingePiPdieres as
a 25 condenser, while the outdoor heat exchanger 19 serves as an 11
evapor at or .t dndesud t heatienekelanggr aldi n@nekt Eh@Pngthe orsePRECHHRF essor
11, through the connecting piping 5 the indoor heat exchanger 15, and then
t he connectpingimg P NotS, the dtmamesdpamsvalve al ¥ eodonret credl gh P EhS PPessur e
5 line. On the other hand, when air-cooling, the four-way valve 7 of Fig. 1
sel ects patihsnshoworbytisel btdhkknésmndso when the-cabddbg, hddte ekewangdy 19
serves as a condenser, while the indoor heat exchanger 15 serves as an
evapor at or .v#sva resudl tFighen akeilectsl iprgh= $shaven f bpmsohé dc dnipresss 080
that the outdoor heat exchanger 19 serves as a condenser,
while the indoor heat exchanger 15 serves as an evaporator.
As a result, when air-cooling, a line from the compressor
10 11, through the outdoor heat exchanger 19, to the expansion
valve 12 becomes a high-pressure line.

Next, a head part 11A of the compressor 11 is
shown in Fig. 2A and Fig. 2B. This head part 1lA is a rear
head. The head part 11A was produced in the following

15 manner. That is, a head part 11A, which is a sintered part
already subjected to processing or working, and forming
after sintering, is placed in a vacuum so that a rust-
preventive oil that was included in large quantities into
the head part 11A during the processing and forming process

20 is extracted from the head part 11A. Then, the head part
112 is immersed in an alkyl benzene type oil serving as a
refrigerator oil, whereby the alkyl benzene oil is
contained in the head part 11A. Figs. 2A and 2B show a

plan view and a side view, respectively, of a rear head 1llA

25 serving as the head part.



+ 10 11, through the outdoor heat exchanger 19, to the expansion valve 12
becones a high-pressure line. Next, a head part 11A of the conpressor 11 is
shown in Fig. 2A and Fig. 2B. This head part 11A is a rear head. The head
part 11A was produced in the followi ng 15 manner. That is, a head part 11A,
which is a sintered part already subj ect®dl to processing or working, and
formng after sintering, is placed in a vacuum so that a rustpreventive oi
that was included in |arge quantities into the head part 11A during the
progcessing and formng process 20 is extracted fromthe head part 11A
Then, the head part BEAd srésmetsethe nruatapkgvebbhaveneidypd die d@ad ng as
a refrigerator oil, whereby the al kyl benzene oil is contained in the head
part 11A FEags PR andh28hshew a peharvoeat ber-indudengi enbstasseet ivel y,

of a rear head 11A 25 serving as the head part. 12 As a result, the

rust - preventdplecad iwithe hesd pailkyllAbemteste i stapdet erilor agBon-tihs&iuci ng
substance, is replaced with the al kyl benzene type oil as the refrigerator
oi | . Thus thefhepdgmart @#ill haTdhy Whengh&dbpatrtcont Bl hatrdéy drrigiaidge
even if used as a component of a refrigerator for a long tine. In

parti @il ar ,abduti Scposaihte£ien poeventudokeoggiery of vapdl kar isescambrexpansi on
val ves and oil deterioration in an air conditioner in which an HFC type
refrigerantoff saugsedriybuatorkifug id porgi tieet.o 10nspeutéchdng,t dtmis

reliability.
possible to prevent clogging of capillaries and expansion
valves and oil deterioration in an air conditioner in which
an HFC type refrigerant is used, thus making it possible to
10 secure long-term reliability.

Further, since the alkyl benzene type oil as the
refrigerator oil contained in the head part 11A of the
compressor has a specific gravity smaller than that of the
R32 refrigerant, it does not sink in the R32 refrigerant.

15 Accordingly, the head part 11A is particularly suitable as
a component.of a refrigerator using the R32 refrigerant.

Although in this embodiment, the rear head 11A,
which is one of head parts in the interior of the
compressor, is adopted as one example of components

20 constituting a refrigerator to which the present invention
is applied, a front head may also be adopted, and a middle
plate 11B of the compressor as shown in Fig. 2C and Fig. 2D
may be adopted. Furthermore, another component such as a

piston or refrigerant piping may also be adopted. Also, in

25 the above embodiment, the head part 11A, which 1is a



- Further, since the alkyl benzene type oil as the refrigerator oil contained
in the head part 11A of the conpressor has a specific gravity smaller than
that of ‘the R32 refrigerant, it does not sink in the R32 refrigerant. 15
Accordingly, the head part 11A is particularly suitable as a conponent of a
refrigerator using the R32 refrigerant. 1A though in this enbodi nent, the
rear head 11A, which is one of head parts in the interior of the
conpressor, is adopted as one exanple of conponents 20 constituting a
refrigerator to which the present invention is applied, a front head may

al so be adgphedredngaatnmigkieimt ade d1Borbusheamnpressorins sghowd kA Fig.
2C and Fig. 2D may be adopted. Furthernore, another conponent such as a

pi ston or bpehekger agbepiodiing eyt etrsat e ladopt edmapl soptahn2s mistalseve
enbodi ment, the head part 11A, which is a 13 sintered part serving as a
porous parbf CeAt adYisyRn Mdrnedndenzgre bype anhb. #htestias velype i oiday
contain a mxture of an al kyl benzene type oil and an ether type oil.
Further, omytaerethailype aidhdmytbpeussid. hayt haseuSedasesIas thedse, the
specific gravity of the oil is smaller than that of the R32 refrigerant,
thus meki ngaisbsP@ESivi el ! orpeovpeeidisi prerad wagt shiét edll assa staienent of
refrigerators using the R32 refrigerant. Use of the R32 refrigerant

achi eves athi;gh t§@R V¢ Uehe TR82CGR fGadi&int, thus making it possible

to provide a sintered part suited as a component of

refrigerators using the R32 refrigerant. Use of the R32
refrigerant achieves a high COP value. The COP can be
10 improved when using a refrigerant containing the R32

refrigerant at 40 wt?® or more.

Besides the alkyl benzene type oils and the ether
type oils, the sintered parts may be impregnated with an
ester type oil. Also, the sintered parts may be

15 impregnated with a mixed oil of an ester type oil with
either an alkyl benzene type o0il or an ether type oil.
Alternatively, the sintered parts may be impregnated with
an o0il containing benzene, a mixed o0il of the o0il
containing benzene and an ester oil, or a mixed oil of the

20 0il containing benzene and an ether oil. Furthermore, the
sintered parts may be impregnated with new punching oil (an
isoparaffinic refrigerator oil or an isoparaffinic oil).

In the above embodiment, the rust-preventive oil
entering into the sintered part when processed is let out

25 under vacuum. Alternatively, the sintered part may be



- 10=anroved when using a refrigerant containing the R32 refrigerant at 40
wto or nopre. Besides the al kyl benzene type oils and the ether type oils,

the sintered parts nay be inpregnated with an ester type oil. Al so, the
sintered parts may be 15 inpregnated with a m xed oil of an ester type oi
with either an alkyl benzene type oil orlé4n ether type oil. Aternatively,
the sintered parts may be inpregnated with an oil containing benzene, a

m xed oil of the oil containing benzene and an ester oil, or a mxed oil of
the, 20 oil containing benzene and an ether oil. Furthernore, the sintered

parts may hepirephagrat edviii h flesv puechiiggraitbr( amiilsopay af ieahg the
refrigerator oil or an isoparaffinic oil). In the above enbodi nent, the
rust - pr evenrtkifte geirla teit eriiingn mledehe Sittee e tparte walnen vier @dds sbodirgy | et
out 25 under vacuum Alternatively, the sintered part may be 14

i npr egnat e@dnei i dke Fiefy ioFerateors igide e ysintg t eurtefer,gerlatarugdi Ithen

pl ace of the rust-preventive oil during the processing of the sintered
part. Furtheroud HJagughid heiepeiere RaBodimdite iabeyes ierdendidnpirt,s the
sintered part, the 5 porous part may al so be fornmed of porous plastics or
ceranigs. BHARNR Mpaet NAKLNGa Bsdatd | doratdier otthapopeuouspl@serdal sor
contain a refrigerator oil and using the material to constitute a part of a
refrigerat Qig @lrSQ dTBK e itth 19T endid g everdhien ]l Gtgrdrerindrelpakils ty

whi | e
materials contain a refrigerator oil and using the material
to constitute a part of a refrigerator also makes it
possible to achieve the 1long-term reliability while

10 preventing the occurrence of contamination and sludge,

which is a cause of oil deterioration and clogging.



. lo'preventing the occurrence of contamination and sludge, which is a cause
of oil deterioration and clogging. 15 CLAIMS 1. A porous part for

refrigerators, wherein the porous part contains a refrigerator oil. 5 2. A
porous part for refrigerators, wherein the porous part contains at |east
one of an al kyl benzene type oil and an it her type oil. 3. A nmethod of

produping a porous part for 10 refrigerators, wherein a porous part (11A
11B) is placed in a vacuum and then the porous part (11A 11B) is inmmersed
inarefrigerator oil to be inpregnated with the refrigerator oil. 15 4. A
refrigerator having a material (11A dAauAMs

1. A porous part for refrigerators, wherein the

porous part contains a refrigerator oil.

5 2. A porous part for refrigerators, wherein the
porous part contains at least one of an alkyl benzene type

0il and an ether type oil.

3. A method of producing a porous part for

10 refrigerators, wherein a porous part (11A, 11B) is placed
in a vacuum, and then the porous part (117, 11B) 1is
immersed in a refrigerator oil to be impregnated with the

refrigerator oil.

15 4, A refrigerator having a material (114, 11B)

containing a refrigerator oil.

5. The refrigerator according to claim 4, wherein a
refrigerant used in the refrigerator contains R32

20 refrigerant at 40 wt? or more.

6. The refrigerator according ¢to claim 4 or 3,
wherein said material (11A, 11B) contains at least one of
an ether type oil, an ester type oil and an alkyl benzene

25 type oil as the refrigerator oil.



~ containing a refrigerator oil. 5. The refrigerator according to claim 4,
wherein a refrigerant used in the refrigerator contains R32 20 refrigerant

at 40 wto or nore. 6. The refrigerator according to claim4 or 5, wherein

said material (11A, 11B) contains at |east one of an ether type oil, an

ester type oil and an al kyl benzene 25 tlype oil as the refrigerator oil.

16 7. The refrigerator according to any one of clains 4 - 6, wherein at

| east one porous material serves as a material (11A, 11B) inpregnated with

the.refrigerator oil.
7. The refrigerator according to any one of claims 4
- 6, wherein at 1least one porous material serves as a

material (11A, 11B) impregnated with the refrigerator oil.



