Titl.e: POROUS PART FOR REFRI GERATORS, AND METHOD OF PRODUCI NG THE SAME AND
REFRI GERATCR [err] Abstract: In this porous part producing nethod,
head parts (11A, 11B), which are sintered parts, in the interior of a
conpressor are subjected at |east to vacuum substitution or ReaMAb| 2B

cl eaning, whereby oils, such as rust-preventive oil in the head parts
(11A; 11B) in the interior. of the conpré%sor, formng a cause of

cont’am nati on or sludge, is discharged fromthe head parts (11A, 11B) in
the interior of the conpressor, whereupon the head parts (11A, 11B) in the
interior of the conpressor are i mersed in al kyl benzene type oil -

- POROUS PART FOR REFRIGERATORS, AND METHOD OF PRODUCING THE

SAME AND REFRIGERATOR

5 TECHNICATL FIELb
AThis invention relates to a porous ﬁart_ for
refrigerators, which is wused as a componeﬁt for a
‘compressor, refrigerant piping, or thé .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 Hdwever, because o0ils such as a processing oil, a férm—
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 fefrigerator, repetition
of operation/stop conditions causes variations in the
pressure in the interior of the compressor. B2As a result,

25 fhe 0ils such as the processing oil exude from the sintered



serxing as refrigerator oil. Thereby, the deterioration-inducing substances
in the head parts (11A, 11B) in the interior of the conpressor can be

replaced by the refrigerator oil; thus, it is possible to produce a porous
part for refrigerators which will not bring about contanindt$ ¢#Yodl&| udge
even- if used as a conmponent for refrigerators for a long tine. 2- 5

MAY 2004 1 . POROUS PART FOR REFRI GERATOR3, AND METHOD OF PRODUCI NG THE SAME
AND REFRI GERATOR 5 TECHNI CAL FI ELD This invention relates to a porous part.
for refrigerators, which is used as a conponent for a conpressor,
refrigerant piping, or the like. This invention.also relates to a ‘
refrigerat gatavi ngnanpteiésd 30166 Fustt-Roswist Pad t dillsed was ah camponent
fora conpressor, refrigerant piping, or the |ike. BACKGROUND ART A
sintered payfaiise & PUMUSr it Sa | FEFPERST¥€or dD1 Homey ererbegatiseod) | s
such- as a processing oil, a form rolling oil, a cutting oil and so on are
used when yuRcessi pE-diensi Birer edspakt , chliesagoi kentagif@niahnegndfor| arge
guantities in the sintered part after the processing. 20 D SCLOSURE OF THE

| NVENTI ON Vel ddiveh Sdit £F&8da PakhiskS o¥S@dodfamExanme tidst fesobRonent for

a conpressor of a refrigerator, repetition
5 is conceivable to wash the. sintered part with a cleaning

device before it is incorporated into the refrigerator as a
component theﬁeof. - However, since thié requires new.
capital investment, there 1is a gmoblem.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 without causing contamination or sludge, and

thus can realize a reductioﬁ in coét and a long-term
reiiability,'and also provide a method. for producing the

15 same and a refrigerator.

In order to achieve the above object, é 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 é compressdr and/or piping
of a refrigefator, contamination and slﬁdge, which is a
cause of o©il deterioration and/or  clogging, 1s prevented

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



of aperation/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° 5 MAY 2004 2 part. Anpng these oils, )
rust-preventive oils, which are liable to deteriorate a refgigerator oi

in arefrigerator, have a problemof easily causing contanin%?i%ﬁ’&W@/or

sl udge which are a cause of clogging. FoB that reason, it 5 is conceivable
to wash the. sintered part with a cleaning device before it is .

i ncorporated into the refrigerator as a conponent thereof. However, since
this requires new. capital investnment, there is a problemin that the cost
i ncreases. gbANso@ctodf the ppesmbttedvendi obel s domtprimeidde i partous
part which can be used as a conponent for refrigerators w thout causing
cont am nat i ¥¥E T gStatEge, oiaNd thus can realize a reduction in cost and a

| ong-termreliability, and al so provide a nethod for producing the 15 sane

and a refrigerator. | orger bRbaghinewe,t het abnyvesiobjoget , off pahouslkyiart
for refrigerators of the present invention is. characterized in that a

refrigerat geidnd St9dted Nethd n tdndaréyp2Gbdn ideqitesiandd ) nvention,
the refrigerator oil " is contained in the porous part. Thus, even if the

porouss part is used B$ @nh§QMRRIYYiInt COIREESIWe MNP PepizR@e Wra
refrigerator, contam nation and sludge, which is a
ether type o©il, contained in the porous part, has a
speéificlgravity smaller tﬁan that of R32 refrigerant, the
0il does not sink in the R32 refrigerant. Therefore, the
porous pért in this embodiment'is Suitéd as a component of
io a refrigerator in which R32 refrigérant is used.

In a method of producing a porous -pért for
refrigerggré "é.'éé-ording te another éspect of the present
invention, a porous pért is placed in a wvacuum 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 suéh 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 o¢il, 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.



cause of oil deterioration and/or clogging, is prevented 25 from occurring.
Acutting oil, a formrolling oil and/or a 2, 5 MAY 2004 3 5 10 . processing

oil is pernitted to be contained in the refrigerator oil. In one

enbodi nent, at |east one of an alkyl. benzene type oil and gn ethe fype
oil is contained. in this enbodi nent, since the al kyl benzenz é

type oil, contained in the porous part, has a specific gravity snaller

than that of R32 refrigerant, the oil does not sink in the R32 refrigerant.
Thereofe, the porous part in this -enbodinent is-suited as a conponent of
arefrigerator - in which R32 refrigerant is used. In a nethod of producing

a porous part for acgoreimgidoraet heecespeny eb bhe RBSENepdr Gas part is
placed in a vacuumand then refrigerator oil so that the refrigerator oil

15 is cont aited-idN tdh AUy @rﬁefﬂqéfﬁ@ﬂ&;ﬂoﬁ, pl aci ng the porous part
in a vacuumallows rust-preventive oil or any other oil which would cause

contam nation and sl ugge 2 dir2@H3@RFIRHN a part of a compressor
and/or a refrigerant piping, for example, is made of this
5 métefial. By thus doing, contamination and sludge, which
are cause of Toil deterioration and/or c¢logging, 1is
preventéd from occurrence. Cutting oil, form-rolling oil
and/or processing oil may be contained in the refrigerator

coil.

10 ‘ In another embodiﬁent, the refrigerator uses a
refrigerant that contains R32‘réf?igeranf 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 oil, ester type o0il and alkyl benzene
type oil is contained in the above material as the
refrigeratbr oil.

20 | | Ether type oiils andr ester type oils have
compatibility with HFC type refrigerants, while alkyl
benzene type 0ils have compatibility with the ether type
olls 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



I nsi,de of the porous part. After discharging such oils 20 fromthe porous
part, the porous part is imrersed in the refrigerator oil. Thereby, the
‘deterioration-inducing substances are replaced with the ref2iSgemat?et oil,
thus it 1is possible to produce a porous part which will not bring about
contam nation or sludge even if used as a conmponent 25 of refrigerators
for along tine. 2 5 MAY 2004 4 A refsigerator according to one enbodi nent
has a material containing a refrigerator oil. In the refrigerator, a part
of a conprkssdng andbderaadefimpgepantepi piltig, sioh eddnplid, is pesksilfe t hi s
5 material. By thus doing, contam nation and sludge, which are cause of
'o0i | detertorprevenandieroctwggmiy ¢ coreremaed dir emdosdudgence. Cutting

oil, formrolling oil and/or processing oil nay be contained in the
refrigerator oil. 10nl paatdicdwdiar,.enbodcaenhe tdikylefbegeeatotypeesodl
refrigerant that contains R32 refrigerant at 40 wt%or nore. |In this

enbodi nent anBetis estthrer r efpe geidnthoont aemse&BRvat spbcliddst ghwittdgest i s
possi ble to achieve an inprovenent in COP (coefficient of performance) by
R32 15 re&tmadéeanttHaavivitpia &f gR3Refreifgarcmirtary: caplacsyt flo hotord réobiodi ment
of the refrigerator, at |least one of ether type oil, ester type oil and
al kyl benzrpe reypdgeirlants dhdradfiiece | nthdeadbpVebaatenealtyase tdid and
refrigerator oil
the ether type o0il are suited for the case where R32
refrigerant is used.

In another embodiment, the refrigerator uses at
least one porous material as the material impregnated
with the refrigerator oil.

In this embodiment, the porous material is
adopted as the impregnated material, and thus it is
possible to make the impregnation amount of the
refrigerator oil large. This can improve a preventive
effect of the occurrence of sludge and contamination.

Further scope of applicability of the present
invention will become apparent from the detailed description
given hereinafter. However, it should be understood that
the detailed description and specific examples, while
indicating preferred embodiments of the invention, are given
by way of illustration only, since wvarious changes and
modifications within the spirit and scope of the invention

will become apparent to those skilled in the art from this

detailed description.



20 Ether type oils and ester type oils have conpatibility wwth HFC type
refrigerants, while alkyl 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 deldrM8f dWton
and/or clogging. Wth the refrigerator 2 5 MAY 2004 5 having a nmateri al

i npregnated with such oil, it is possghle to prevent the occurrence of
contam nation and sludge. In particular, since the alkyl benzene type oil
and the ether type oil have respective specific gravities smaller than

t hat of %?R@?%&@ﬂ&ﬁ??@ﬂe@Fd&%&w Sn R32 refrigerant. Therefore,
the al kyl benzene type oil and the ether type oil are suited for the case
where R32 refrigeraid.s luskd. a| sehnbgasanenpdurneht dispsamepd| gor atior
uses at |east one porous material as the material inpregnated wth the
refrigerat grorslitionex g enbsibedimenthe horlwusrefregeuhtpy aggopddaicas
the inpregnated material, and thus it is possible to make the inpregnation
amount of thse thief dinyenadonioil large. This can inprove a preventive
effect of the occurrence of sludge and contam nation. Further scope of
applicability of the gtegentA iiweat pdamwiviebecdhea abpacdemattoma hee
detail ed description given hereinafter. However, it should be understood
that the dbizpoedddéscrtilpti ontaemd ospeef f tbeexafintigerabioire of the

embodiment ;

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



I ndi.cating preferred enbodi nents of the invention, are given by way of
illustration only, since various changes and nodifications within the
spirit and scope of the invention w | becone -apparent tobtggfgﬁ§khbied in
the art fromthis detailed description. 2, 5 ~ MAY 2004 5a ,
DESCRI PTION OF THE DRAWNGS Fig. 1 is a refrigerant circuit diagram of ‘an
air conditioner as an enbodinent of thesrefrigerator according to:-this
invention; Fig. 2Ais a plan view of a head part to be disposed in the
interior of the refrigerator of the enbodinent; Fig. 2B is a side view of
the head part; 2.5 MAY 2004 6 Fig. 2Cis a plan view of a mddle plate of
the conpressor; andmfiigg: ZD is & pide view off themiddié epphateord HBEST
MODE FOR CARRYI NG OQUT THE I NVENTI ON (First Enbodinment) This invention will
hereinaftehd%?ﬂggyag;b%gd,in further detail by illustrated exanples.
Referring to Fig. 2, a process for .produciing a 10 sintered part for

refrigerators as an enkodioienls @f stillles vileqv ¥ ithe Wildaillke pdese.i bed. I'n ‘
this production process, as'shown in Fig. 2A and Fig. 2B, a head part*11A
in the ‘ :

5 ° BEST MODE FOR CARRYING OUT THE IN.VENTIONA
(First Embodiment)

This ihvention will hefeinafter be described.iﬁ

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, wﬁich is a sintered part already
subjected to processing and forﬁing aftef sintering, is

15 placed in a vacuum so that rust-preventive oil that was
included in large quantities into the head part 112 during

the processing and forming process is extracted from the

head part 11A. Then, the head part 11A ﬁo be placed in the
interior of.the_compressor-is immersed in an alkyl benzene

20 0il serving as a refrigeratof 0il, whereby the alkyl
benzene o0il is contained in the head part 11A. Figs. 2A

and 2B shéw a plan view and a side view, respectively, of a

rear head liA_ serving as the head part disposed in the

interior of the compressor.



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 |arge quantities into the head
part 11A during the processing and formng process is extraetgegsf g the
head part 11A. Then, the head part 11A to be placed in the 1interior of
the. conpressor is imersed in an al kyl bhenzene 20 oil serving as a
refrigerator oil, whereby the al kyl 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 conpressor. 25 MjY 2004 4,6, athesthlst-bhe velttivir eantiyecoh | nbagt he
head part 11A, which Is a deterioration-inducing substance, is replaced
with the alkyle bepzenesgich as thegbebihgendtgh-ahbuci ABUS st sdossipl e to
produce a H%%d partftohgg placed g ins?ge a conpreggérg?hatﬁﬁ é%%ud%y :
bring abouty o GONL AN MALL AT SISEYEN. 141 158 A% 3 CPAPEDERLoPT o1
refrigerator Tor a long tine. particular, Tt 1's  possi fo prevent
cl oggi ng of ilLar.i : apsi ve .3 Ql eteri j N an
mfap! bk \%sf‘g%&%ngi‘%gg 3:!}0&{?&% g %%%dt Ydrd Eg, k%}r] 1884

air conditioner in n pe refrigerant 1s use making it

posel Bhe L oup bRl ] OOASEILLELT iy (EU el Bhgee e gl fhoeneene

type of | contai ned i'n the part e
Interior Ofcéﬂ%ﬁﬁfﬁ%%fggogrh%iu%g%p%gkgiCigr%%E%yaﬁgaéyggmponent cf a
refrigerator for a long time. In -particular, it is

possible to prevent clogging of capillaries and éxpansion
valves and oil deterioration in an air cbﬁditioner in which-

10 an HFC type refrigerant is used, thus making it possible to
secure long-term reliability.

Further, sinée the alkyl benzene type oil as the
refrigerator{ oii contaiﬁed. in the head part 112 iﬁ the
interior of the cbmpressor has é 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 114,

20 which is a head part in the interior of the compressor, is
adopted as one example of éomponents constituting a
refrigerator to which the present invention'is‘applied, é
.front head may alsoc 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



15 than that of R32 refrigerant, it does not sink in the R32 refrigerant.
Accordingly, the head part 11A is particularly suitable as a conponent of a
refrigerator * using the R32 refrigerant. Although in this enbodi nent, the
rear head 11A, 20 which is a head part in the interior of pheuaemIessor,
I's adopted as one exanple of conponents constituting a refrigerator to
which the present invention-is applied, & front head may al so be adopted,
and a mddle plate '11B of the conpressor as shown in Fig. 2C and Fig. 2D
may -al so be 25 adopted. Furthernore, the present invention is also 2 5 NAY
2004 8 applicable to conponents of, for exanple, a piston and/-or '
refri ger antagp b 1A 59, compdhentabovd, etndixmmplest he pisddnpand/dnA,
11B, which are sintered parts serving as porous parts, contain an al Kyl
benzene typa@iilgerar tpipdhgyel ypisbey imythentaiaven amkbdiment, arthe kyl
benzene type oil and an ether type oil. Further, only an ether type ail
may be usededd phese cEses1as, WelhlicH here spethtécedr pairtty aferthimiasis
smal ler than that of the R32 refrigerant, thus making it possible to

provide si fersts 18arPalts Eiitieih as agONpelkyl s Genmind getgber s.oBesi des
t he al kyl benzene type oils and the ether type oils, the sintered parts

may bes i npregnated Wiy, an thest ehatyP€oRthin ASOnikitairsd Nbd@r ednpadlisymy be
i npregnated with-a m xture of "an ester type oil with either
benzene type oil and an ether type oil. Further, only an
ether type o0il may be ﬁsed. In these cases as well, thg
specific gravity of thé éil 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
.impfegnated with a mixture of an ester type 0il with either

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

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

in the above embodiment, the fust~preventive o0il
entering into the sintefed parts when processed is lgt out
under vacuﬁn. Alternatively, the sintered parts may be

25 impregnated with the refrigerator oil Dby using the



15 an al kyl benzene type oil or an ether type oil. Alternatively, the
sintered parts may be inpregnated with an oil containing benzene, a m xed
‘0il of the oil- containing benzene and an ester oil, or a mxed oil of the
oi | containing benzene and an ether oil. Furthernmore, the 2023 Wer®4 parts
may be inpregnated with new punching oil (an isoparaffinic refrigerator

oil or an isoparaffinic oil). In the aboge enbodi nent, the rust-preventive
oil ‘entering into the-sintered parts when processed is |let out. ‘under
vacuum Alternatively, the sintered parts nmay be 25 inpregnated with the
refrigerator oil by using the.2 5 MAY 2004 9 refrigerator, oil in place of

the rust-- premenid M lo Ui 144 PF AaRs Shilk-Qrdtentsivi esed darfisg
Further, althoug t he ‘porous parts in the above enbodi nent. are sintered

parts, thepuesehtet8yRYt i €30 8hserll UL t PuRYHRYS PRTENoudh
fornmed of-porous plasticS or.ceramcs. .(Second Enbodi nent) Next, a

ref ri ger antygd rdbdu Ofp AR & 1n 0QNdi 4 ARSTemiRfy A9 NBNt Sfed Warts,

refrigerator of  this invention is 10 showmn in Fig. 1. In this air.

condi t | onertu%??pggg%r .;E_H?ieht]:ohs csennedLd,yi ?pmea%bnqad%%‘%a&s 5 to

an i ndoor efrigerant, whichis sltghtly infl'ammable, 1s used

as a'refri %I?%ed f% E;&eo@ rpfé’é\?iéé Ocﬁeg?exlaa[}%ité?. outdoor unit 1, a valve 6

connected to connect’ ng .pi p1 ng our-way sel ector valve 7, a
l'iquid- gas separator 8, an accunulator 10, a conpressor 11, the

'(Secoﬁd Embodiment}
| Next, a refrigerant cirquit_of an air conditioner
as an émbodiment 6f_the refriggfator of this invention is
10  shown in Fig. 1. ‘In thié air conditioher, an outdoor unit
1l is connected via connecting pipings 3, 5 télén indoor
unit 2. R32 refrigérant, which is slightly inflammable, is °
used as ' a refrigeranf for the air conditioner.
In:the outdoor unit 1, a valﬁe 6 connected to the
15 connecting piping 5, a four-way selector valve 7, a liquid-
gas separator 8, an accumﬁlator 10, a compressor 11, the
four-way selector valve 7, an outdoor heat exchanger 19, a
main expansion wvalve 12 and a valve 13 are connected in
this order via. refrigerant piping, and the wvalve 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 piﬁings 3 and-5.
A high-pressure relief wvalve 18 is éonnected to
refrigerant piping-l7 on the side of the expansion valve 12

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



four-way sel ector valve 7, an outdoor heat. exchanger 19, a  nmain expansion
valve 12 and a valve 13 are connected in this order via refrigerant

pi ping, 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 connagpireshgt 0 the
connecting pipings 3 and 5. A high-pressure relief valve 18 is connected to
refrigerant piping 17 on the side of theigxpansion valve 12 25 of the

out door heat exchanger 19. This high-pressure Z 5 MAY 2004 1.0 relief valve
18, which is arranged outside the outdoor unit 1, opens when the internal
pressure of. the refrigerant . piping 17 exceeds a predeterm ned val ue, and

it closes #{% Nef RE I Y erdial i @s sy &t e cutSidd oves eshedow dler 5

predeterm val ue.” The outdoor unit | is provided with a control unit 25

conprising @ ni, (eagomggﬁr £HPNIREEEAANO SReIsuEONIO! LHBI tr 2y irant

terrperat ure ‘sensor et ECtI ng the outd OOI’ tenperature, a tenperature -

{enmper }%@g{r% %& et ect [ ?ﬁ%@ﬂéﬁﬁ? o HETAR T SRS Mhen

tmmmauu rgesum[mmngtmmmauue T

are connectigd, Eﬂﬁﬁgfﬁa n%% hﬁ%ur%iﬁﬁﬂﬁﬂg 3% debRelbRd e dwdoPke

anbi ent terrper ature, rature sensor etecting the tenperature

Ti,, changer 15 and a tenperature sensor 32
det ectT ng ﬁﬁ%gg%%%QEE ure " of the outdoor heat exchanger 11 are

- The outdoor unit 1 is provided with a control
unit 25 comprising a microcomputer. Connected to this
control unit 25 are a temperature sensor 26 detecting the
outdoor-temperéturé, a temperature .sensor 27 detecting the

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

sensor 28 detecting the diséhérgewside piping temperature

T,, are connected. Further, a temperature sensor 3@

defeCting- 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, ©f the outdoor heat exchanger 11 are

connected to the control unit 25. The contreol unit 25

having the above constitution controls the output of the

compressor 11 and the degree of opening 6f the expansion

20 valve 12 in response to temperature signals from those
temperature sensors.

| In this air conditioner, when heatiﬁg, paths

shown by dotted lines are selecfed by the fbur-way valve 7

6f Fig. 1, so that the indoor heat exchanger 15 serves as a

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



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
openi ng of the expansion 20 valve 12 in response to tenperature signals
fromthose tenperature sensors. In this air conditioner, vh&rMaAYez004 ng,
paths shown by dotted lines are selected by the four-may valve 7 of Fig.
1, so that the indoor heat exchanger 15 $érves as a 25 condenser, while the
out door heat exchanger 19 serves as an 2.5 MAY 2004 11 evaporator. As a
result, when heating, a line extending .fromthe conpressor 11, through the
connecting piping 55 the indoor heat exchanger 15, and then the .connecting
pi pi ng 3, - tovdherexpansi oz val vesiPtbeodwes kedlighs presdime &xtémdingn the
other hand, when air-cooling, .the four-way valve 7 of Fig. 1 selects

'pat hs showrrdly shRki ddripresssoxo 11 hathirbegbuttdoor cheatcexobamgerintd Serves
as a condenser, while the indoor heat exchanger 15 serves as an

evapor at or .t an®RH t hewlteneathatgeki nYs, a dridie theam the ccopnessimg 10
11, through the outdoor heat exchanger 19, to the expansion valve 12

becones a highipg essure thocexexéion Vebve PRE todddned 4 heiglnpressarell is
shown in Fi'g. 2A and. Fig. 2B. This head part 11Ais a rear head. The head

part 14A was;psoduesd tiet Benbel hd)g Whefinafercodhahgl s.tike headrpaay 11A,

which is a sintered part already subjected to processing or worki-ng, and

formng . afy£lvei nt @ Nehg S1PLaGEELEN PhitaAf WiBWY bhakod idistines, so
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 thé outdoor heat exchanger 19, to the expansion

valve 12 becdmés a high—pressure line.

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

15 manner. That ié, a head part 11A, which is a sintered parﬁ
already subjected to processing or working, and forming
after sintering, .is placed in a vacuum SO that a rust-
preventive oil that was 1ncluded in large quantltles lnto
the head part 11A during therprocessing and forming process

20 is extracted from the head part 11A. Then, the head part
11A is immersed in an alkyl benzene type oll serving as a
refrigeratorl 0il, whereby the alkyl benzene oil 1is
contained in.thé head partrllh. Figs. 2A and 2B show a
plan view and a side view, respectively, of a rear head 1l1lA

25 serving as the head part.



preventive oil that was included in |arge quantities into the head part
11A during the processing and form ng process 20 is extracted fromthe head
‘part 11A. Then, -the head part 11A is imersed in an al kyl benzene type oi
serving as a refrigerator oil, whereby the al kyl benzene @1 Ma¥ 20@ont ai ned
in the head part 11A. Figs. 2A and 2B show a plan view and a side view,
respectively, of a rear head 11A 25 serying as the head part. 2' 5 MAY
200412 As a result, the rust-preventive oil in .the head part 11A which
is a deterioration--inducing substance, is replaced with the. alkyl
benzene type oil as the refrigerator oil. Thus. the head part will hardly

bring .5 about contamisnat i k0t S| tidgergyefpiévasetvasoa]l CORP@RRNtheaf a
refrigerator for along tine. In particular, it is possible to prevent

cl oggi ng of, Gapi{1Aari gs: aRd 18X RANGE LB 1 ¥Ah ¥ ESn ANI@E{ ngekabseRALEDN iigh an
air conditioner in which an HFC type refrigerant is uSed, thus meking it

possi bl et GophQ SEEUG; NGl Mt £l abiyldrdanFUr Lhge. gnce hhe by

benzene type~o as the refrigerator oil contained in the head part 11A of"-

the compr 63395 ias @, SRERLT| C BEAY! ke ST epathan,thal nataibe niftid,

refrigerant, oes not. sink in the e gerant. 15 Accordingly, the

R S R R e e A
which is OQSEQ{'PS@QiBQEQEOLHf%EE;inigﬁéoEiﬁg.thQn1 particular, it is-
possiﬁle to prevent'clogging of capillaries and expansion
valves and oil deterioration ih an air conditioner in:which
én HFC type refrigerant is used, thus making it pdssible to
10 seCure long—term';eliabiiityf

Further, since the alkyi benzene type o0il as the
r'efrig_erator 0il contained in the head part 11A of the
comprésspr has a-specificjgrévity.smaller thanbthat of the
R32 refrigerant, it does not,sink in the R3é refrigerant.
15 Accordingly, the head part 11A is particularly suitable as

a componenf of a refrigerator using the R32 refrigerant.
Although in this embodiment, the rear head 11A,
which is oﬁe of head parts in the interior of the
compressof, 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 ado?ted. Furthermore, another coﬁponent such as a
piston or refrigerant piping may also be adopted. Also, in

25 the abowve embodiment, the head part 11A, which is a



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 adopted, and a nmddlle plate 11B of the conpressor a agﬁ in Fig.-
2C and Fig. 2D may be adopted. Furthernore, another conpongﬁt ?%‘as a

pi ston or refrigerant piping nmay al so be adopted. Also, in 25 the above
enbodi nent, the head' part 11A, which isg®a 2- 5 MAY 2004 13 sintered part
serving as a porous part, contains an. alkyl benzene type-oil.
Alternatively, it may contain a m xture -an al kyl benzene type oil . and an
ether type oil. Further, only an ether type oil may be used. In these 5

cases as Weiin teﬂé&3ﬁ%f@'ééﬁvﬂﬁéVhEYdﬁpoﬂJﬁk(bértﬁ spBLhenst han dihgt of
t he R32 refrlgerant thus making it possible to provide a sintered part

suited as g &MY pdI0i] efrAﬂ%@ﬁQﬁ%&ﬂnglthﬁa63%oh%%&hg%r afitetldee Of
the R32 refrigerant” ‘achieves a high COP v al ue.” The COP can be 10 I mpr oved

when using e " S| giont £ontehol Nk 2. et BheE 8k r att file WIp10!

nore. Besi benzene type oils and the ether type oils, the

si nter ed paﬁm he_rgay gﬁlyrrgrrpggeﬁggt egb 1%651%? Eapﬁs@u' AL§O. A

si ntered. par | npregna m Xed oil of an ester type oi

with either ysaégt aéé(y‘!qe?fnzgﬂgats%%%l%lc heE MQe %il is srrlxaller

Al ternative he sintefe may b |npr ghat'e an ol

contal ni.ng Bensency: 3,8 Xed 4. Oéefﬁg@fént,coemgninaﬂlnana%n%oaggdlm ester

oil, or a xed

to provide a sintered part suited as a component of

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

refrigerant at 40 wit% or more.

- Besides the alkyl benzene type oils and the ether
type oilé, fhe sintered parts may be impregﬁated'with an
ester type 6il. - Also, the sintered. parts may be

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

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

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

25 under wvacuum. Alternatively, the sintered part may be



20 oil containing benzene'and an ether oil. Furthernore, the sintered
parts may be inpregnated with new punching oil'(an isoparaffinic
refrigerator oil or an isoparaffinic oil). In the above enbodi nent, the

rust-preventive oil entering into the sintered part when prdéepsedogis | et
out 25 under vacuum Alternatively, the sintered part may be 2 5 MAY 2004
14 inpregnated with the refrigerator oil by using the refrigerator oil in

pl ace of the rust-preventive oil during 1ushe processing of the sintered
part. Further, although the porous part in the above enbodinent is a
sintered part, the porous part may al so be forned of porous plastics or
ceram cs. Fuprkenadied makilhg bheat seifaligsttedror hapiporbis usdnegr i dlls

contain a I I d i.ng th terj.al _to constitute,a part of
a refriger%gg%igE%%Eﬁgkgghi?H géggbfg ?gggéﬁ%%Vénﬁwgﬁﬁﬁﬁft%%%n#%ﬁ%%ﬂﬂIity
whil e prevkat prgcelkeinec Wi atoee ofnconéd@npaati oFuantes!, uddehousti athd s a
cause of oil deterioration and clogging. The invention being thus

descri bed, PPEOWE| PabE 1BpirSudPerg: SMecdedtndf Be SAdHSEd Pahy Sss.

Such varigb&%ﬂ@s ap8rAOtnd ha ds98kded e doPAH LS " PMLdNe; « SPid t and
scope of the invention, and all such nodifications as would be obvious to

one skil | ederamihe. afurthegmpreendeding e hatéudel wihbhicn thee ggopsiof t he

fol l ow ng r(r:lclagclanr.l:;ialé goz'\{ggilzlogd'r]é%rigerator 0il and using the material

to constitute a part of a refrigerator also makes it
possible to achieve the long-term reliability while
preventing the occurrence of contamination and sludge,

which is a cause of oil deterioration and clogging.

The invention being thus described, it will be
obvious that the same may be varied in many ways. Such
variations are not to be regarded as a departure from the
spirit and scope of the invention, and all such
modifications as would be obvious to one skilled in the art
are intended to be included within the scope of the

following claims.



CLAIMS 1. A porous part for use in refrigerators, wherein the porous part
contains a refrigerator oil with which a rust-preventive oil has been
‘repl aced. 2. The porous part,according to claim1, wherein_ the
refrigerator oil contained in the porous part is at |east &nt MY 20 al kyl
benzene type oil and an ether type oil. 3. A nmethod of producing a porous
part for refrigerators, wherein a porous part is placed in a vacuum and
then the porous part is imersed in a refrigerator oil to be inpregnated
with the refrigerator oil. 4. A refriggrakor using a HFC type refrigerant
and an ether or ester type refrigerator oil, wherein the refrigerator has
a material inpregnated with an al kyl benzene type oil. 5. The refrigerator
according to clgim4 pgeses r?a?r%' GdFGQLypen %ferﬂﬂfg@fataa%@d Imléft@m
refrigerator contains R32 re rigerant at 40 wt%or nore. 16 16 2.5 MAY
2004 6. Theheefpoyeust paracocwrmamglst oaameforigeaktolrai ansl mth6,whmér ean at

| east one porous naterjal ser S a erigl | npregnated with the al kyl
benzene ty Blpreventlve oi een replaced.
2. The porous part,according to claim 1,

wherein the refrigerator oil contained in the porous
part is at least one of an alkyl benzene type oil and an

ether type oil.

3. A method of producing a porous part for
refrigerators, wherein a porous part 1is placed in a
vacuum, and then the porous part is immersed in a
refrigerator oil to be impregnated with the refrigerator

oil.

4. A refrigerator using a HFC type refrigerant
and an ether or ester type refrigerator o0il, wherein
the refrigerator has a material impregnated with an

alkyl benzene type oil.
5. The refrigerator according to claim 4, wherein

said HFC type refrigerant used in the refrigerator

containg R32 refrigerant at 40 wt% or more.

16



ABSTRACT I n this porous part producing nethod, a head part (11A, 11B) in
the interior of a conpressor, which is a sintered part, is subjected at

l east to vacuum substitution or heat 5 bl ow cleaning, whereby after oils
causi ng contam nation and/sludge, such as rust-preventive oil, in the head
part (11A 11B) in the interior of the coppressor is di schiBfgeli 204
therefrom the head part (11A, 11B) is imersed in alkyl benzene type oil.

serving as refrigerator oil. Thereby, 10 deterioration-inducing substances
in the head part (11A, 11B) in the interior of the conpressor is replaced
with the refrigerator oil; thus, it is possible to. produce a porous part
which wll not bring about contam nation and/or sludge even if used as a

conponent for reg.“gefﬁaet O%éf%?ée%at:ggg ac]é%fdinr% to any one of claims

4 - 6, wherein at least one porous material serves as a

material impregnated with the alkyl benzene type oil.





