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(57) Abstract: In this porous part producing method, head parts (114, 11B), which are sintered parts, in the
interior of a compressor are subjected at least to vacuum substitution or heat blow cleaning, whereby oils,
such as rust-preventive oil in the head parts (114, 11B) in the interior of the compressor, forming a cause
of contamination or sludge, is discharged from the head parts (114, 11B) in the interior of the compressor,
whereupon the head parts {11A, 11B) in the interior of the compressor are immersed in alkyl benzene type oil
serving as refrigerator oil. Thereby, the deterioration-inducing substances in the head parts (11A, 11B) in the
interior of the compressor can be replaced by the refrigerator ofl; thus, it is possible to produce a porous part for
refrigerators which will not bring about contamination or sludge even if used as a component for refrigerators
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such as rust-preventive oil in the head parts (11A, 11B) in the interior of
the conpressor, formng a cause of contam nation or sludge, is discharged
fromthe head parts (11A, 11B) in the interior of the conpressor,

wher eupon the head parts (11A, 11B) in the interior of the cémpMEEsBH are

i mersed-in al kyl benzene type oil serving as refrigerator oil. Thereby,
the deterioration-induci ng substances inlthe 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
bri ng about contam nation or sludge even if used as a conponent for
refrigerators for a long tine. 2- 5 MAY 2004 1 . POROUS PART FOR
REFRI GERATORS, AND METHOD OF PRODUCI NG THE SAME AND REFRI GERATOR 5

TECHNI CAL FPERDUFhPBRTn¥eRt REARLEERRESRE0 ANPOMBUHOPaPF, PREPUCING THE

refrigerators, which is used as a conponent for a  conpressor, refrigerant
pi ping, or the like.- This inGME i InREFRIGERAEOR 0 a refrigerator having
a material 10 (e.g., a porous part) used as a conponent fora conpressor,
refrigerant piping, or the |ike. BACKGROUND ART A sintered part as a porous
part is inexpensive. 15.However, because oils such as a processing oil, a
form 5 TECHNICAL FIELD
This invention relates to a porous part for

refrigerators, which is used 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 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



roll.ing 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 DI SCLOSURE OF THE | NVENTI ON When this sintered
part is used, for exanple, as . a conponent for a conpressor 20 MAY 2004
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° 5 MAY 2004 2 part.
Anong these oils, rust-preventive oils, which are liable to deteriorate a
refrigerator oil in arefrigerator, have a probl'emof easily causing ’
cont ami nat igirtand/ amony Ugigesahbehsar ergs wasisevalit troggiilg, Roridthasre
reason, it 5 is conceivable to wash the. sintered part with a cl eaning

devi ce bef ormtle it iSRRI HES d tOft I@er st 061 BL D ASr&fr LHSPLDEN}]

t hereof . However, since this requires new. capital investnent, there is a
problemin {hat theGeHiend Nereasasi1y0 ABuBhact cohtbhenatesant ahayent i on
is to provide a porous part which can be used as a conponent for

refrigerat agsdud hvicreapsing eaikamoraldieang! udas, Bk thusssan iealize

a reduction in cost and a long-termreliability, and also provide a nethod

for prgduciqg &Qﬁceivable to wash the sintered part with a cleaning
device before it is incorporated into the refrigerator as a
component thereof, - However, since this 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

e e s e e e

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



15 sane and a refrigerator. In order to achieve the above object, a porous
part for refrigerators of the present invention is characterized in that a
refrigerator oil is contained in the part. 20 In the present inventiaon,
the refrigerator oil is contained in the porous part. Thus,,even if the
porous part is used as a conponent of a conpressor and/or p%ﬁi%§'2@$ a
refrigerator, contam nation and sludge, ®hich is a cause of oil
deterioration and/or clogging, is prevented 25 fromoccurring. A cutti.ng
oil, aformrolling oil and/or a 2, 5 MAY 2004 3 5 10 .processing oil is
permitted to be contained in the refrigerator oil. In one enbodiment, at

| east one Pravesddind . obEnzese pypeidtebdandoanbet heornttpimeai | s the
contained. in this enbodi nent, since the al kyl benzene or ether type oil,

cont ai ned ifefhigdesess gErt, has a specific gravity smaller than that of
R32 refrigerant, the oil does not sink in the R32 refrigerant. Thereofe,
the porous part in tinsomenbesbBBAhehs,SUatedi@sstn earpoBENtanf alkyl.

| benzene type oil and an ether type éil is contained.

5 ‘ In rhis embo&iment, since the alkyl benzene or
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.



a refrigerator in which R32 refrigerant is used. In a nethod of producing
.a porous part for accordi ng to another aspect of the present porous part is
pl aced in a vacuum and then refrigerator oil so that the refrlgerator oi

15 is contained in the porous part. In this nethod, pIaC|ng g s part
in a 'vacuum all ows rust-preventive oil -or any ot her oi | QEXU? cause
contam nation and sludge to discharge fream inside of the porous part.

After discharging such oils 20 fromthe porous part, the porous part is
imersed in the refrigerator oil. Thereby, the deterioration-inducing
substances are replaced with the refrigerator oil, thus it 1is possible to

produce a porous parta W€ yétd et abebhgingbedt oaentamoddiett ®asslaidge
even if used as a conmponent 25 of refrigerators for a long tinme. 2 5 MAY

2004 4 A rgfdt geral YoRGHOiH NG (e ey erasdt neit, has a  materi al
containing a refrigerator oil. In the refrigerator, a part of a conpressor
and/or a refrigerant @i pithp FREGRMIRY, sanegderel &hisa 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



5 material. By thus doing, contam nation and sludge, which are cause of
"oil deterioration and/or clogging, is prevented fromoccurrence. Cutting

‘oil, formrolling oil and/or processing oil may be contai ned 5 WAY [2804
refrigerator oil. 10 In another. enbodi ment, the refrigerator uses a
refrigerant that contains R32 refrigerant at 40 wt%or nore. |In this

enbodi nent, because the refrigerant centains R32 at at least 40 wt% it is
possi ble to achieve an inprovenent in COP (coefficient of performance) by
R32 15 rehavgegant mhdeirnglaimpbgkonetedgerah sygcbapddi t Wt i quessiibodi ment
of the refrigerator, at |least one of ether type oil, ester type oil and
al kyl benzenepréyeet othe i sccoomanaredi rcdliimmbere ombed a&Eludget.he
refrigerator oil. 20 Ether type oils and ester type oils have
conpatibility with HES tppeireflamer sithse whel ealddKly| beheazeneyvipgpeoi | s
have conpatibility with the ether type oils and the ester type oils. These
refrigeratandoithe dochewt tgaeseidontzam natsoecioi e sepage fuilai clra-si @aieause
of oil 25 deterioration and/or clogging. Wth the refrigerator 2 5 MAY 2004
5 havi ng amadfler ahampriegnab£dreLt Fefuadhyentdnt | tthesy pdssnblte sitrdk pirevent
t he occurrence of contam nation and sl udge.

R32 refrigerant. Therefore, the alkyl benzene type oil and

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.



In particular, since the al kyl benzene type oil and the ether type oi
have respective specific gravities smaller than that of R32 refrigerant,
they do not sink in R32 refrigerant. Therefore, the al kyl benzene type oi
and the ether type oil are suited for the case where R32 r&frM§er®it is
used. In another enbodinment, the refrigerator uses at |east one porous
material as the material inpregnated gwith the refrigerator oil. In this
enbodi ment, the porous naterial is adopted as the inpregnated nmaterial,
and thus it is ossi bl e to make the inpregnation anount of the
refrigeratéﬁﬂéﬁ1%E§€§éPTiﬁNSOEéEHEd%ﬂﬂggmﬁ preventive effect of the
occurrence of sludge and contam nation. Further scope of applicability of
the present inventidian |1 becantehppaetant f conriehe déagirhedodeser it on
gi ven hereinafter. However, it should be understood that the detailed
descri pti orraiil Sireee ¥ | @S exBnpibodiwgnite off die are iyl peehbprredcesyddingent s
of the invention, are given by way of illustration only, since various
changes ando ribdisf iigaengAsonwi t hin the spirit and scope of the invention

wi || becone apparent to those skilled in the art fromthis detailed
description. 2, 5 ~ MAR20043A5ds a plan view of a head part to be

disposed in the interior of the refrigerator of the
embodiment ;

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



BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a refrigerant circuit diagram
of an air conditioner as an enbodi nent of the refrigerator according to
this invention; Fig. 2Ais a plan view of a head part to be diiégs&@ '
the interior of the refrigerator of the enbodinent; Fig. 2B 4 b Vi ew
of the head part; 2.5 MAY 2004 6 Fig. 2Cis a plan view of a niddle pl ate
of the conpressor; and Fig. 2D is a side view of the mddle plate. -5 BEST
MODE FOR CARRYING OQUT THE I NVENTION (First Enbodinment) This invention will
herei nafter be described. in further detail by illustrated exanples.
Referring to Fig. 2, a process for producing a 10 sintered part for
refrigerators as an enpdiazenis o phas viiewertf on middldeplaser blfecthd n
this production process, as shown in Fig. 2A and Fig. 2B, a head part*11A
in the intRmpHelord e@@ressor, which is a sintered part already

subj ected 'to processing and form-ng after sintering, is 15 placed in a

vacuum so that rust-pgrieventy e g]glggaijgﬁoflagbuﬁg@dl@ hange quantltles
|nto the head part 11A during
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.



the.processing and form ng process is extracted fromthe head part 11A
Then, the head part 11A to be placed in the interior of the. conpressor is
i mMersed in an al kyl benzene 20 -0il serving as a refrigerator oil, whereby
the al kyl benzene oil is contained in the head part 11A. Figs.5 24y safd 2B
show a plan view and a side view, respectively, of a rear head 11A serving
as the head part disposed in the interigr of the conpressor. 25 MAY 2004 7

As a result, the rust-preventive oil in the head part 11A which is a
deterioration-inducinng substance, is replaced with the alkyl benzene oi
as the refrigerator oil. Thus it is possible to produce a head part to be

placed 5.inside a cormpyegspishial whbl riatdrehchigvabouy ssonimaipaagon or

sludge even if used as a conponen rigerator for a long tinme. In

parti oul ar,pd e | $1apOSAliRLe 4 o1 ag%ehsmgbaglahuaag' ETCTRENT

expansi on ves and eterloratlon In an-alr conditioner iIn mhlch 10

an HFC t randy |

| ong- ter%preéfi%é%?t kf:ut:lﬁ: | nce %%ﬁ g%?éﬁ%%{/f e]"Sé%‘layas t
refrigerat | ;gont he h 1 er, e
poangssorQ%éggalgpg€?¥§§g%%égétgos er & ea ﬁﬁﬁﬂzleg3£;re??%8%$ant
I do%? nOtlﬁé{géln the gg%%gssor.  thét will  hardly Dbring about

contamination or sludge even if uéed as a'Component cf a
refrigerator for a long timeﬂ 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



refrigerant. Accordingly, the head part 11A is particularly suitable as a
conponent of a refrigerator wusing the R32 refrigerant. "‘Although in this
enbodi nent, the rear head 11A, 20 which is a head part in the interior of
the conpressor, is adopted as one exanple of conponents copsy Mavtalg a
refrigerator to which the present invention-is applied, a front head may
al so be adopted, and a nmddle plate "11Bof the conpressor as shown in
Fig. 2C and Fig. 2D nay al so be 25 adopted. Furthermore, the present
invention is also 2 5 MAY 2004 8 applicable to conponents of, for exanple,
a piston and/or . refrigerant piping. Al so, in the above. enbodinment, the
head parts abkAickbe Wi chompenshbseodd pant sexsmnpyley as pisdoousnshias,

contain an alkyl benzene type oil. 5 Alternatively, they may contain a :
m xture of ;amilderantbepzpeiiegt ypeadsb, arith anhet hdrovey pembptimEoky hethe onl y
an ether type oll may be used. In these cases as well, the specific:

gravity Ofﬂéﬁﬂ(?ért§ sTR) | e1Bt hahitdhatans tbEnEBQedrphmtgemanvunhuxs
making it possible to provide sintered 10, parts suited as conponents of

refrigerat %;&0@5—:-& gastkhe aldotatienzeme typeydi | bearmbiidhe eyper dipe
oils, the sintered parts nmay be inpregnated wi.th an
5 l.Alternat1Vely, they_ may contain a mixture of an alkyl
benzene type o0il 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
.impregnated 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-
containing 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 let out

under vacuum. Alternatively, the sintered parts may be

25 impregnated with the refrigerator oil Dby using the



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
oi | containing benzene, a nixed oil of the oil- containing b&dz¥Ne28hd an
ester oil, or a mxed oil of the oil containing benzene and an ether oil.

Furthernore, the 20 sintered parts nay be inpregnated with new punching. oi
(an ‘isoparaffinic refrigerator oil or an isoparaffinic oil). In‘the above
enbodi ment, the rust-preventive oil entering into the sintered parts when
processed is let out wunder vacuum Alternatively, the sintered parts may

be 25 i nmpr eghgtasbMitdy tdiel raf posrator @id Astshrgrdieive oMY 9

refrigerator, oil in place of the rust--preventive oil during the

processing @fe t Beosk oL eRgd JMartge EYhtheRd YdMaugh FhenRer,ousl Basdghin
t he above enbodi nent are sintered parts, the present inventioncan also.

be appl i ed r#)t%j ﬁ%ﬁeﬁ{?s %ﬂtﬁs & fildred, Gfe RYEUSL ISt 68 HInteSF N et s,

. (Second E xt, -arefrigerant circuit of an air conditioner as

an enbodi mexi, g& dbent e&fﬁreﬁk%gf 2h S ipwedbhoRelS tol G hi-Fig. 1.

i
In this air conditioner, an outdoor unit 1 Is connected viia connecting

pipings 3, f%fﬁé&”bfﬁﬁg¥gus plastics or ceramics.

'(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



unit, 2. R32 refrigerant, which is slightly inflamable, 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
l'iquid- gas separator 8, an accumulator 10, a conpressor 11, g$KMmﬁgH[ may
sel ector valve 7, an outdoor heat. exchanger 19, a main expansi on val ve 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 valve 18 is connected to

refrigerant, iRl NG 4O ¢ hgasi e i&f 4 earfddnsih 98k ¥l tree It dSofudite .
out door heat exchanger 19. This high-pressure Z 5 MAY 2004 1.0 relief valve

18, which iss aBi)%B?sedeHﬁs'ﬁf'e”ﬂﬁt@ﬁ:‘hggorpﬁ@ééuﬂe QENEnBhere £ REyé phee nal

pressure of ‘thé“re rlgerant plplng 17 eXceeds a predeterm ned val ue, and.

it closes ﬁﬂ_ﬁﬁ\/# él%]e L3 o ; @eﬁﬁhﬁ{@@fvalﬁé avefed-Delow fhen S

predeterm uni t 'S prOV|ded wth a control wunit 25

conpri sing g, Cmeggﬂgier n%gted;ﬁeofé S 5 £ONtEgl WAt IR AF € fhe

tenperature sensor ete |ng t he outdoor tenperature, a tenperature

sensor.27 qgge L 1£§a value.

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



10 suction-side piping tenperature Tsuc and a tenperature sensor 28
detecting the- discharge-side piping tenperature T are connected. Further
a tenperature sensor 30. detecting the indoor anbient tenperature, a
tenperature sensor 31 detecting the tenperature Ti,, of tHe5iMtosddt heat 15
exchanger 15 and a tenperature sensor 32 detecting the tenperature Tout of
t he outdoor heat exchanger 11 are conneéled 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 to tenperature signals fromthose tenperature sensors. .In this
air condi ti@ngsoraten, healsi ng, rpatths, siemn iyaidoid edal ilies aextendbeged by
the four-way valve 7 of Fig. 1, so that the indoor heat exchanger 15
serves as af¥smcondensgiprasdydre 1he ahirdogh hded emnhaogenglPigdmegesbas an
2.5 MAY 2004 11 evaporator. As a result, when heating, a |line extending

fromthe cofms esSsRiookl, hkAtoughichlggeonnes} i rthdi fiheg Sthet heonmelobindeat
exchanger -'15, and then the connecting piping 3,-to the expansion valve 12

becones a hhghimg eSsUFEE tie | dfifandAon hea DV de1 2 Nvdchnaben i ghepobssgre . t he
four-way valve 7 of Fig. 1 selects 'paths shown by solid |Iines, so
5 line. On the other hand, when air-cooling, .the four-way
Qalve 7 of Fig. 1 selects‘paths-shown by solid lines, 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 inclﬁded in 1argé_quantities into
the head part 11A during tﬁerprocessing 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.



t hat 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 fromthe conpressor 10 11, through the.outdoor heat exchanger 19, to
t he expansi on valve 12 becones a high-pressure |ine. Next2aueatilipart 11A -
of the compressor 11 is shown in Fig. 2A and. Fig. 2B. This head part 11A
is a rear head. The head part 11A was pr®duced in the followi ng 15 nmanner.
That "is, a head part 11A which is a sintered part already subjected to
processing or working, and formng after sintering, is placed in a vacuum
so that a rust preventive oil that was included in large quantities into

the head part 11A dumisng thesprocesiss Nguapdpforshfgver 858S$n2@hieS HHJ act ed
fromthe head part 11A. Then, the head part 11A is imersed in an al kyl

benzene ty%%&' 'merv\mgcﬁsl@ ae&étgﬂ@ml&uma@@m YShﬂgtéhl@)ﬂ henzene

oil is tained in the head part 11A _Figs. 2A and show a plan view
and a SI de W, £ velohe Of zaplear thepdnblA ¢ ser\._éLllng as theead
part. I%kg fﬁ%ﬁ 1 a ré%ul? ?he rust - gieven |$e 51I in .the head

Pl L e gt for g aoigm sty gyl ol
Wl @@rdlgﬂ%dﬂu%ontamlnatlon or sludge even 1f used as a component
of a refrlgerator for a long time. In particular, it is-
possiﬁle to prevent'clogging of capillaries and expansion
valves and oil deterioration ih an air conditioner in:which
an 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



.5 about contam nation or sludge even if used as a conponent of a
refrigerator for a long tine. In particular, it is possible to prevent -

cl oggi ng of capillaries and expansion valves and oil deterj@r L' in an
air conditioner in which an HFC type refrigerant is used, ?ﬁu@‘%gﬂ%ng it
possible to 10 secure long--termreliability. Further, since the alkyl
benzene type oil as the refrigerator oiij3contained 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 Rihididd aoiant serbthhoushd mdiiits ephet) meohtathe seaaliead 11A
par

whi ch is one of hea ts-in the interior of the conpressor, is adopted

as one exaple Hfe comONeNts RPreenstitveiyNgia Lkl i@aratiar of eiwhthahe the
present invention is applied, a front head may al sO be adopted, and a

mddle plafe 118 gfylhe GORPLASSOEy@AS iAW dny Fig &thend g ZR1 My be

adopt ed. - Furt hernore, “anot her conponent such as a piston or refrigerant

pi pi ng may Vﬂ@@% .agg_ﬂ,g%@é%%ﬁi ; g%%_ ter abave gabediegent, thheiaad

part 11A, Wi a sintered part serving as a porous
part, £ONtAN%AMs kY], RRIZRRAMAR Ylavicy LETBAL! ¥ENY il sl oML AIN
- than that of the R32 refrigerant, thus making it poésible

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



-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 well, 'the specific gravity of.
the oil is smaller than that of the R32 refrigerant, thus making it
possible to provide a sintered part suited as a conponent 0f 5 MAY 2004
refrigerators using the R32 refrigerant. Use of the R32 refrigerant

achi eves a high COP value. The COP can be 10 i nproved when using a
refrigerant containing the R32. refrigenant at 40 wt% or nore. Besides the
al kyl benzene type oils and the ether type oils, the sintered parts. may
be inpregnated with an ester tgpe oil. Also, the sintered. parts may be 15
i npr egnat edmpregr@tikedv ik ofhan ssterigeyatai| atlh b¥Eit hednan dbey|

benzene ty I er,_t il | t tivel t:ne sintered parts
may be. i mEgonapeheiiinBiints Plask: st ol Belfeni®onnil, U RRE o7
cont ai ni ngthenpedecasd nan cfStidie okintered paxed Guktdkrt hal2bhomigh the

cont ai ni ng benzene' and .an ether oil. Furthernore, the sintered parts may

be i mpr egnBPEAURI PATRedPpERENARGVE IPTPRRimesdp disarf iSHint %S iRfertat dh%i | or

a“isppm?$BE®dé0bbkt'ﬂa&h%rng%éﬂﬁwgh@@“oftB%ﬂ&ﬁ%'ﬁwﬁﬁﬁﬁégedﬁ'
entering into the sintered part when processed is’let out™ 25 under vacuum
Al t er nati vekyamihe. sFurshedmpaet making 2 SmaiyrP@D4other than porous

materials contain a refrigerator oil 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.



i npregnated with the refrigerator oil by using the refrigerator oil in

pl ace of the rust-preventive oil during the processing of the sintered
‘part. Further, although the porous part in the above enbodi nent is a
sintered part, the porous part may al so be forned of poroud DMt or
ceram cs. Furthernore, making a materi ot her than porous materials
contain a refrigerator oil and using the material to constitute a part of
a refrigerator also makes it possible to achieve the long-termreliability
while preventing the occurrence of ceapapiknation and sludge, which is a
cause of oil deterioration and clogging. The invention being thus
described, it will be obvious that the sanme may be varied in many ways.

Such variationg arg %ré&sbﬁaﬁﬁg%ﬁ:ﬁe%@é andepartiiderif 8t hemespi{ht and
scope of the invention, and all such nodifications as woul d be obvious to

one skil | etdhien pbeocws t pazte dontenided &o defriigeraded wihi withe vidiape af t he
followng clajms. 2 5 MAY 2Q04 15 CLAIMS 1. A porous part for use in
refri ger at BPEE"RABY VS 1 iF5h§EﬁETF886ﬁF§¢nS a refrigerator oil wth
which a rust-preventive oil has been replaced. 2. The porous
part,according to claim1,

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



wherein the refrigerator oil contained in the porous part is at |east one
of an al kyl benzene type oil and an ether type oil. 3. A nethod of
‘produci ng a porous part for refrigerators, wherein a porous part is pl aced
in a vacuum and then the porous part is imrersed in a refrigerator oi
to be inpregnated with the refrigerator Qjl. 4. A refrigeraBo®AudWMg 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 claim4, wherein said HFC type refrigerant
used in the refrigerator contains R32 refrigerant at 40 wt% or nore. 16 16
2.5 MAY 2004 6. The refrigerator according to any one of clains 4 - 6,
wher ei n at Ieast one orous mat er i serves as a  materia e ated with
R e or i

t he al kyl benzen® typ frlgﬁg? ET AT %?%xﬁ%ugnﬁaPP

h h r
et hod, a eaglgitwﬁeréﬁn at least one porous material serves as a

material impregnated with the alkyl benzene type oil.



11B) in the interior of a conpressor, which is a sintered part, is
subj ected at |east to vacuum substitution or heat 5 bl ow cleaning, whereby
after oils causing contam nation and/sludge, such as rusttpgqx§nhﬁve oil,
in the head part (11A, 11B) in the interior of the conpressor‘ﬁs 4
di scharged therefrom the head part (11A, 11B) is imersed in al kyl

benzene type oil. serving as refrigeratqry oil. Thereby, 10
deteri-oration-inducing substances in the head part (11A, 11B) in the
interior of the conpressor is replaced with the Trefrigerator oil; thus, it
I s possible to. produce a porous part which will not bring about

contami nation and/ or sludge - even ifaptsgcth@s a conponent for refrigerators
for a long 15 tine.

In this pofous part producing mgthod, a head part (114,
11B) in the‘interior,of a comp?essof, ﬁhich‘is a sintered
part, is subjected at least to vacuum substitution or heat
5 blow cleaning, whereby after oils cauéing contamination
and/sludge, such as rust-preventive oil, in Ehe head part
fllA;rllB) in the interior of the compressor is discharged
therefrom, thé head part (11A, 11B) is immersed in alkyl
benzéne type o0il. serving as refrigefator' oil. Thereby,
10 deterioration-inducing substances in the head part (11A,
11B) in the interiof of the compressor is replaced with the
refrigerator oil; thus, it is possible to produce a porous
part which will not bring'about contaminétion and/or sludge
even if used'as a éomponent for refrigerators for a 1long

15 time.



