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Enmpl oyi ng the Sanme, and Met hod of Manufacturing al
Separ at or for Conpressor 5 Technical Field The present

i nvention reygbesrb an oil separator for a conpres met hod
of nanufacturingﬁiﬁg sane, ~and nore particularly, iﬁ%@gﬁﬂh?7%o an
oil separator for separating oil mxed into a refrigerant which is
fed into 10 a hi gh-pressure chanber _side in a conpressor enployed for
arefrigerator or the like for returni #¥#Ee sane to a | OW- pr essur e

chanber side and a nethod of manufacturing
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t he sane.
enpl oyed as
oil is supp

Background Techni que 15 In a conpressor whic

his

an el enent of a refrigeration cycle for a refrigerator,

lied for the purpose of |ubricating a bearing part o

not or elok Y shaft and a conpression el enent, and ti bibash
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element with the refrigerant and is di scharged into
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separating the oil entering the high-pressure chanber in t he
conpressor fromthe refrigerant and returning the sane to the
| ow pressure chanber is adopted. An oil separator for a conpressor

to which thgpgggﬁﬁpt i nvention is 5 directed is provigggng%uﬁgg of
or

such neans, e purpose of separating oil enterinhg a
hi gh- pressure chanber in the conpressor froma refrigerant.
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portion of this casing top 3 by shrinkage fitting or the i ke, for

formng a di scharge chanber 6 which is divided fromthe casing body 1
above the end plate 5, as shown in Fig. 6. 20 Aframe 8 is
supported f i xed scroll 4 in opposition to a | crol

7, while a %q%s?ﬁ%ofrslot shown) is provided under the Fggﬁng@’g,gygo t hat
t he novabl e scroll 7 is revolved/driven with respect to the fixed
scroll 4 by driving of this mtor. Refrigerant gas which 25 i s inhal ed
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bet ween the fixed novable scrolls 4 and 7 by this revol ution/driving

of the novable scroll 7, so that this conpressed refrigerant gas is
di scharged from a di scharge hol e 11 provided on a central portion of
the fixed s§iggliaros® 4 into the discharge chanber 6, a”?bgﬁﬁﬁﬂﬁﬁﬁed into
a di scharge pipe 12 through the outer discharge port

An oil separator 13 is nounted on the upper surface of the fixed
scroll 4 of this scroll conpressor so t h
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and precipitating dust out of the oil. The oil separator 13 is

formed by a netted dem ster 20 13a which is annularly formed by w nding
a nmetal thin wire of stainless steel or the like or a woven strip of
a pl urnpbbdgref Stranded netal thin wires a prescri beq’d%mssm of
times, and a plate-type fitting 13b which is integrated w th the
dem ster 13a to cover a part of its periphery and 25 Its upper surface.
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refrigerator, SUN SO 4GS based on mneral oil has been mai nly

enpl oyed since its affinity wwth a flon-based R22 refrigerant
generally enployed as a refrigerant for a 5 refrigerator is excellent.
Thi s SUNI SGyfag1fast he so- cal | ed nonpol ar oil, “hiﬁﬁmﬂﬁﬁmﬂﬁm
polarity since no oxygen group is provided in its nolecular
structure. The nonpol ar oil hardly forns nononol ecular filns on the

sur faces of the dem ste 3a of the oil_ separator 13, and hence the
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20 oil in case of enploying this HFC refrigerant, ester or et her

oi | which is chenpbsynthetic oil having excellent affinity wwth the
HFC refrigerant is enployed. In such | ubricating oil, ester or ether
oi | has pol nce the sanme has an oxygen group,j | ecul ar
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the oil

surfaces of the dem ster 13a provided with the nmononol ecul ar film
readily repel the oil, and hence the oil is hardly captured by the
oi | separat Qo dghaayad readily re-scattered. Consequent il

di scharged into a hi gh- pressure chanber is not separé#%ﬁw%?ﬁﬁ@the

refrigerant but enters the refrigeration cycle to reduce
exchange rate in an evaporator or the |ike,

separator 13 thereafter deteriorates. In other 5 words, the
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The inventive oil separator for a conpressor according to claim1l
attaining the aforenenti oned obj ect Is an oil separator 33 for
separating oil flowing into a hi gh- pressure chanber 2la froma

| ow pressur guesgddRRr 21b 25 with a conpression nmedi um i B3 pPERIESSOr
fromthe conpressi on nedium which conprises a netted

body part 33a formed by braiding netal thin wires, and uneven parts
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DEE%EZEKRL, MOBEDELIZ, 7IRYIZEI2MOMESE, T2bb,

15 FTIARFERITRVEEFLBELRAEN-ETRETI2HOEEZW 1, 7
SR ERIILEZORELREShEFERBToMOERY W 2 & LB
BD (wl —w2) /wl X100wt. EEKTS,
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netted body part 33a, whereby the surface area of the netted body

part 33a increases and penetration of the oil I nto the uneven parts
t akes place, and hence the oil 10 capture efficiency of the oi
Fotul . WOBAHESLO Tans for formng the umeven parts orTRE"ENY aces
of the netal thin wires of the netted body part 33a of the I nventive
oil separator for a conpressor, sandblasting is 15 preferably applied,
as described in claim 2. Thus, the surfaces of the netted body
part are treated by sandbl asting, whereby the oil capture
efficiency of the oil separator increases and the oil separability
can be inproved. As the reasons for having 20 action of increasing the
oil capture efficiency by treating the surfaces of the netted body
part by sandbl asting, the following four itens can be mainly
ment i oned:
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(1) Uneven parts are formed on the surfaces of the 25 netted body part,
wher eby the surface area increases. - 6-
(2) Small cracks are fornmed on the surfaces of the netted body part,

t her eby caugj etration of the oil. (3) A | attice
N Wil

defects such as slip steps, rearranged ends and | at Brtion
are caused on the 5 surfaces of the netted body part, whereby the sane
act as energetically instable and chem cal active sites, for

changi ng the rE&t2alZ7BWitacdsh kAt bt n2id ediBo: o EINo. 207
IREZEAVEEA, R—RERHIVITREICY > KT T X NS OB E i
Licfioo5 I R Z B & W BA IR T, KiE2RHLEY BOBLB I UM
RO L 2B LTS, £z, 4 FTT 2 ML, hoRELIEIZL
5 SRTREELREFTHY, BERMBEREEMIELT EHRY,
(FEHuaf 2)
wiz, BF 2 L LT, 4 F75 R MUERIC L 5 MSEESSRm Lo R
A5 BT, WEL T, ZOMOT R F &R LEEER 1 0BE LR
- RIZLT, 7IRFEENo. 6~BEHVTIHET X M &iToT, TOHEL
10 £ 3WZRT,
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to surfaces which are rich in reactivity. (4) Due to action

based on an exoel ectron phenonenon 10 (Kraner's effect). The
exoel ectron phenonenon i ndi cates such a phenonenon that tenporary
el ectron emygpigasgaccuUr s fromnmetal surfaces i medi r
machi ni ng such as bl asti ng, which can take place un3%$b¥ﬁ@%%§on1
Egnpe;ature.t vt Th?.enitpfﬂ exoeleft[ons hav? gne[gy offabout 1 eV,fand
ave catalytic action w respec 0O a certain type o surface
reaction (these reasons (1) to (4) are described I n page 222 to page
223 of "Kinzokubussei Kiso Koza, Vol. 10, Kai nenbussei " issued by
Maruzen Co., Ltd. on June 25, 1976). 20 In a preferred
enbodi ment of the inventive oi r for a conpressor, the
netted body part 33a Engl udep body 33a forned by w nding
a netted strip 33c (whkch is formed by brlaiding metal thin wires
once or a plurality of tines—pahrd-a atnent for 25 form ng
uneven parts for increasing the oiljcaptyrabilijty
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-7- Is perforned on both front and rear surfaces of the
netted strip 33c formng the annul ar body 33a, as described in
claim 3. Thus, uneven parts are forned on both front and rear

5 surfa e netted strip formng the annularly wo netted
body part g@gg%\%égeby the oil cones into contact vmy{'lﬂ‘n?ﬁ’gs"’g%rfaces

of the netted body part 33a a plurality of tinmes at the tine of
passi ng through the oil separator, and hence the degree of capturing
the oil increa&8i HiAkl OMIcEHKRINLTWVWBLIiIZ, BINo. 6, ARENo. 7—
1BLEC7— 230 TRb ¥y F7 7 X MUEBEE L /-A%KAS, #BNo. 8
Yy F7SR2 MUBZRETHOT VAR SRl Thd, RIWTRL
HEMT A MERMPLDMB L. YU TR MO ER U ARHRE A
5 WA, YU FTIR MABEES 2VILEE RBINo. 8) ZHVWEEA
WEERT, MBI EN LA L TWS,
(Hafl 3)
Wiz, I3 & LT, LREEF 2 LRk BAIT, X—R &R IEMRE#D
~ BRPEEL, RAWRTTFIAZRENo. 9 (ARHAR) BLUNo. 10
10 —1BLV10—2 (iR ZRWT, FEi7T R 2707z, ZOBE. [EW
WORBOEFEI Y, ThIERINLITIAIOY A ALEREND, &4
KoRTT A MERML L, BRI TAREHSTHLIRENo. 90T IR
2ERWESGE, BGRERWBAICETHEY BRKBEICBL LD D
EBRb”hb,
15 [(&4]
(> F7Z 2 MABRT I 24 OFHAT R MER (2) ]
TRMNRM S/ M:R407C/x—F il

AELBEE - ®EMS 5°C, BIEMS5C
Hizk :3600rpm

A Mo Mk BEL | ~— 2RI B0
No. (wt. %) LY EBEE (%)

yV 7 IR ED

* 9 X H:42, BT, FTHSAERY 1. 3—0. 24 —82
#H4E.113, PI1R:96, 104g

10-1 |V 7 IAMeL : L. 3—0. 6 —51
7 VARRTE & .

10-2 & H:42, FH1AHRY 1. 5—0. 4 —73
##8:113, HTE:96, 103g

H1)  kENIARDG, oMk,

H2) MWED=E--EBHERCHEKILINZHE/ HEAWROMOEBEREY
(72 & 24 11.350.24) 13, N—ZRABHTOMEY ER
1. 3wt. B THo=HDH, YT
0. 24wt. BIZRATEZLEEWRT S, )
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10 response to the nunber of tinmes, and excellent oil separability
can be attained. A scroll conpressor according to the present
invention is a scroll conpressor fornmed by arranging a fixed scrol

22 provide | spiral body 22b on the 15 | ower surf

Substrate 2 Wg%\%ﬂ@s novabl e scroll 23 provided with g‘&gﬁ%@ﬁ%ﬂbody 23b
on the | ower surface of a substrate 23a to be vertically opposed to
each ot her for (EifE#l4)conbi ning the spiral bodies 22b and 23b with each

th f ' Iy b in sed | 21 20
gnde{)peni ng a%&sc%&lggg%PZQ?ZE%%”@&E%#%%&%ﬁ*’%?ﬁéﬁ% %Og?“{?n‘%é'f

b 22 5 fi 2 ' 2] FEQR=Pr &
hanber o1a BoTETRS T ved CEPBI MR RINT" W2 ki), LR BT 1

i's provided $benelfir Wit h 788 10547 2 MEROPBRAL QFBER 10100 TORMEIR 0 B |
flowng into the high- 25 pressure chanber 2l1a fromthe di scharge hole
22c of fhe M¥No. 1 1DFIRFERAVWEEE, HEEEAVZHEIHTHEY R

NKIBIZEAD LTWB - L B3bib,

[#&5]
[ FFFZR AT I AZ OFHET R MER (3) ]
TAMRY mEE/H:R407C/T—F L
ARIBE . B/EMS 5°C, {EKEM5C
~ E#EE :3600rpm
Eaw T HMEYFBEL | ~— 2T DM
No. (wt. %) FOWBEE (%)
* VT IANEY
11 B 42, BT, BHOSAMY 1. 4—0. 4 —-71
5120129, ANER:112, 1208
V7 AR L
7" VARRIE &
12 & H:42, FHR1ARDY 1.4—0.8 43
#14%:129, P94R:112,118g

10
E1)  kENIARRHG, TOMIZLBE, ‘
®E2) WLEYE--BHESCERILShRE /MBS FOMOER%
(7= & 20 11.4-0.4) 1k, =KoL 8B
1. 4wt., %BTHOZLDN, YFFTIXF T
cAwt, BRI EBEWRT S, )

<

(EHaf) 5)
Wiz, ERiapib & LT, WM/ MOMPEEL LTR22/ A=Y 4G SBLUV
R4 07 C/x—F /LMD 2BBIZOWTOMDBESEL G T 5272 o, X
15 B ITRT T R PRMIETIT R o7, HBDIDDOT A FHBOTIRFL LT, &
6 DEAROHIZEERH L7z, RELHE 2 S RV_—XHRORENo. 13 (K
), PRSP EmLERRINo., 14 (RBHE) , Y FF5A b
ZHESTHOTVARBENTHAEINo. 15 (Cikfi) AW,

156



fixed scroll 22 froma conpression nedium the oil separator 33

conprises a netted body part 33a fornmed by braiding nmetal thin
Wi res, and uneven parts for increasing oil capturability are
provi ded on &Qﬁaéykgaces of the 5 metal thin wires forn}g 6é£$ﬁggtted
body part 334, described in claim4. to the
I nventive scroll conpressor having such a structure, the anount of
m xing of the oil into rpfriupranfbdisch rged into a refrigeration
cycle can he 10 reduced [gi nge the pil capture ¢gfficiency in the oi
separator 33 increases and %?g oi |l separability inproves
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when enpl oyed as a conpressor for the refrigeration cycle, wher eby
the refrigeration efficiency inproves. In a preferred
enbodi mrent of the inventive scroll 15 conpressor, the upper surface of

the fixed S
21la and th2®b@hhwﬁg

30a, as

oi | separator for

10

BICEATSZENBMETHY ., HIBEOH S HICBWT, TOBRITHE T
»5 (E6DOR407C/—FIHBRE) ,

2B, LREERBOWEIZEWTIX, TIRZOM/ROE3 3 c2BRT &
BAIRKREMONM M 2R T D2 REAMEE L LT, > F75X MLEEZ AW
A, BRMRKREICHOMIESELH D ZMMEHBER I 5O LB FE %
AW3ZLRAETHLIILIZEDETHRY,

£, SHER L LREMOFBBIZHERZFRICBERZVHEDOTHL T, &
RAOHBIIFFFEROMEAIIZ L - TREN, BFHROBEOTIRIC ISR
FADT R TOEENREEND ZENEREND,

17

arranged to divide the high- hanber
| ow pressure chanber 21b from each othe?¢ﬁ§§gg§?€tion

menber 30 having a di scharge openi ng 30a comruni cati ng
di scharge hol e 22c of the fixed scroll 22 and

hi gh- pr essur e EEdRiFer Riarnsopr 6 Bk Z Ay
ted t . L 30,that, it

EATCTITNH AR M RO i

3208601 Reyig sl RgmERY. 2 MEAE M RtpRia R ecEY 1 ng an

with the

20 opening in the
LSk Ro GIUROPIAUO i s so



conpressor according to the present invention conprises a step of

piural 1y of stranded rot IAMIIIINSS. o step of Geriormng'a * °
surface tregidgailsgsor 5 for i nY uheven parts on both rear

surfaces of the netted body 33c, and a step of perforn1ﬁg prgscribed
wor king on the surface-treated netted body 33c for formng a netted
body part 33a of an oil separator 33, %t described in claim6. 10
According to this manufacturing nethoa PHEA nvent i ve oi | separator
for a conpressor having the structure described in claim3 can be
readily formed w thout damagi ng mass producibility, and increase of
the 1. EMEPMITBOCCEMRLGHEE L bIEEE (21b) HOEEE (21a)

NHAT D MEEREE» LSBT S 00 ERE (33) THho T,

5 SBAREMA TR SN BRAGE (33 a) 2L, ZBRAER (3
3a) ZERTIMEEBEROEE ., MOMIBIEREE B 5 MMEEATR &
o=, AR M BESS.

2. HIECARAME (33 a) ZHNRT IACERARORTONM NI, ¥
K7/ A MUBIC > TR S e, BHRIE 1 Mo EARHER s e,

10 . BIFCRBIRAGER (3 3 a) 13, 2BHREHFEATCEREh-MROW (33
c) Z1MEAIFIFEHRERS LRI VERENRRE (33 a) 284, #%
BRIK (33 a) 28R4 200@EKRO% (33 ¢) OREM@EIC. BOMRYE
BBEESDOSMMNEEERT 2R EAIBIE X hi=, FERE 1 X2 B0 E
FE b A oy BESS

15 4. BEANTT7 (21) BIZBWT, K (22a) OTFTmEICIHEE (22
b) ZRIFEBEERIa—A (22) &, Bk (23 a) OT@IZEE (23
b) ZRRI-F[EIR I a—n (23) L%, AIECAEMAE (22b, 23b) RE
ZEWICHEE TERBEZMR TS L3I ETiom & CEER L. AcEE R
Zu— (22) ORIEEKR (22a) OPLERICHEHIL (22c) 2BO0stE

20 T, AIEE. AIEEEEARZv—V (22) OLFZEESE (21 a) 2ERLEA
7 u—VEKEETH - T,

RIECREZE (21 a) WIZ, AIRBEER7 22— (22) O®HAL (22c)
PHATEEHEE (21 a) ~BATIMEIEBEE, L BT 5 = O EESR
(33) %7,

25 HIECMTBERS (3 3) 25, RBRMIBRERA THR SN BIRASGE (33 a)
ZWMA . SAMRAEE (3 3 a) 2T IMESBABROREIC. HOMEY
RRE®mDIMMBEET S, X7 o—/VEHEE,

5. BIEEAER 72— (22) OLEIZIE, BIREEE (21a) LIEESE
(21b) LEKBETHLIEIND EE LI, BIRBEER 72— (2 2)
18



production cost can be suppressed to the m nimum 15 Preferably,
the af orenenti oned step of t surface treatnent includes
a step of perform ng ﬂm t’mﬂm, oth front and rear surfaces of
the netted wpognsnpdody 33c, escr I aim?7.

preferred enboofllrrent of the |nvent|ve rret hod of 20 manuf QeI 97/0433" an oil

separator for a corrpressor gl ass beads of not nore than 200 [err]m
in grain size_and at |eas )0 _Hy. in hardness are enployed as sand in
the step of U)B"‘E&%&’ f(c?r %Cn)g %m&%@%i 4 éle%}:r r%%‘a')"ﬁ“% M d.3

v aher eseuspl SREMET, o pgdien e 5 meinad o
- 10 - RIREMARES (3 3) 1L, ZOMEMIRAKE (33 a) MNATRLEED (3
0a) ORBEEZIYHEEe & 5z, AIRXKEEM (30) OL@EmzEMATHHhTH
5 5. FEREARRDOR 7 v —VEHGHE, _
6. —RKOEBMBEIIEEARY SO EEBRRERLI LItk Y, B8R
tk (33c) 2T IIRL.
HIFCABIRGE (33 c) OREMEIC, MNEEERT A7 OORELHELET
TR, |
10 ATERR LA U/-Aiie#IRiE (33 ¢c) WHEDPMI 2L T, MoBER
(33) OMBIRAEE (33 a) 2ERTITES
el Ao, ERSRAmOBRORESE, .
7. AIRCREAEZIET AT TR, Atk (33 c) oREMEIZY Y F
TR MABERTIEZET, HREe BRRoEEEAmoBRORE ik,
15 8. BIRLY~ F77 R MAERIETARE TRIZBWT, i RE LT, HER2
00 umPTF, WEBS500HVULOHNFTAEC—-XBHVWLNEG, BRETE
WO EFRB A mOBEROREHIE,
9. ArECMRE (33 c) ZERTIAEIEN. BRO#H (33 c) 2BRT
STREEH.
20 ATECAIRAAED (33 a) BHRT AR TEN, ditRmELiE LA
MRDOF (33 c) Z1EERIIEHEER LKLY, BRIE (332) W
Ry 2IREET. #RE 7 EROTHERABIBESRORES A,
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further, the step of formng the netted body 33c incl udes a step of

formng a netted strip 33c, and the step of formng the netted body
part 33a includes a step of form ng an annul ar body 33a by w ndi ng
the netted wcﬂ.sﬁ‘n 5 33c subjected to the surface treatnent once or a
plurality 8F times, as described in claimo. PEI{IB37/03370
Description of the Draw ngs Fig. 1 is a sectional view show ng
a | ongitudi nal section of a scroll conpressor of a type enpl oyed for
a 10 performance eval uation test of the inventive oil separator

for a conpressor. Fig. 2 is a partially fragnmented | ongitudi nal
sectional view ?:@1 ng the proximty of an oil separator provi ded on
the scroll conpressor of Fig. 1 in an enlarged 15 manner .
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Fig.. 3is apartially fragmented plan view of the oil

shown in Fig. 2.

separ at or

Fig. 4Ais a plan view show ng an exenpl ary

structure of a dem ster of the oil separator shown in Figs. 1 and 2.

20

VB in Fig.

25

Ri j s a sectional view taken along the line |VB -
»Xg\?s/flﬁog Fig. 4Cis a partially enl argef SHEV' B ng a

portion enclosed with a circle Cin Fig. 4A in an enl arged
Fig. 5A is a mcrophotograph show ng standard wi res
FIG. 2
21a o1
33
33b
ot N\ ) s
mn n :_/333
§ N /
f > \ 30a
/__ A1 S 29
30 7 1
= hi
31 22¢ 22d
FIG. 3
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33a

manner .
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(not sandbl asted) form ng a dem ster of an oi
an eval uation test in each Exanple of an

invention in enlargenent by 75
is a mcroph@hQgh
on the surfaces o
75 magni fications

he standard

structure of a conventi onal
separ at or .

shown in Fig. 6. 15

oil separator for a conpressor

FIG. 4B

showi ng the part
6 is a partially fragmented | ongitudinal 10

scrol |

magni fi cati ons.

showing a state after per form |.asting
wires of Fig. 5A inn%ﬁﬁﬁgg t by
i n enl argenent. Fig.
sectional view show ng the
conpressor provided with an oi

Fig. 7 is a partially fragnented plan view of the
oi | separator provided on the conventi onal

separ at or
enbodi nent of the present

enpl oyed in
5 Fig. 5B

scroll conpressor
Best Mbdes for Carrying Qut the Invention
An enbodi nent of the present invention is now

described with
reference to the [l@y 4¢4%. The present

invention is directed to an
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which is not directly influenced by the structure of the 20 conpr essor

Itself, but a scroll conpressor having a structure slightly
different fromthat described with reference to the aforementi oned
prior art was enployed in the follow ng evaluation test in each

Exanpl e of WwWoe98/14705 present invention, and hence an outl peen®hpishe scrol
25 conpressor which carries the oil separator for a

- 12 - conpressor according to this enbodi nrent and was
enpl oyed for the evaluation test is now described with reference to

FIG. 5A

RS (120.12)
B F7SX MR x75

Abshat (et.12)
Y RTTX
. X 75




Fig. 1. The scroll conpressor shown in Fig. 1 has a structure
5- - obtained by |oading an oil separator serving as an oi

separator on the scroll conpressor disclosed in Japanese Pat ent

Layi ng- Open 1702, for exanple. This scroll C [
conprises a |3ggﬁégroll 22 and a novabl e scroll 23 @@@@?ﬁ@gﬂk a
conpression part on an upper 10 portion in a closed casing 21. The
fixed scroll 22 consists of a fixed substrate 22a and a spiral body
22b provided on its |ower surface, and fixed to a frame 24 so

that this spiral body 22b is directed downward. The novabl e scrol |l 23
consi sts of a nofpFdQ}eBsubstrate 23a and 15 a spiral body 23b provided on
its upper surface, and so arranged that this spiral body 23b is
opposed to the spiral body 22b of the.fixed scroll 182. A bearing B

S provi ded on the frane , to suppoft a dr vin@-&ﬁm&{ 25.
The upper portion of this drivin%gshaft 25 i§ copabcted $® 13a
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20 - ‘the novable scroll 23, and the | ower portion is connected to a

notor M A partition nmenber 30 is provided above the fixed
scroll 22, and a hi gh-pressure chanber 2l1la and a | ow pressure
chanber 21b are forned above and under the 25 partition menber 30
respectively. In other words, the : - 13 -
partition nenber 30 serves as a divisional nenber dividing t he
interior of the casing 21 into the high-pressure chanber 2l1a and the

| ow- pressure chanber 21b. A suction

SPECIFICATION
0il Separator for Compressor, Scroll Compressor
Employing the Same, and Method of Manufacturing
0il Separator for Compressor
5 Technical Field
The present invention relates to an ocil separator for
a compressor and a method of manufacturing the same, and
more particularly, it relates to an oil separator for
separating o0il mixed into a refrigerant which is fed into
10 a high-pressure chamber side in a compressor employed for
a refrigerator or the like for returning the same to a
low~pressure chamber side and a method of manufacturing
the same.
Background Technique
15 In a compressor which is employed as an element of a
refrigeration cycle for a refrigerator, oil is supplied
for the purpose of lubricating a bearing part of a motor
driving shaft and a compression element, and this oil is
mixed into a refrigerant in the compressor, passes through
20 the compression element with the refrigerant and is
discharged into a high-pressure chamber. When the oil thus
mixed into the refrigerant is discharged from the
compressor and enters the refrigeration cycle, the heat
exchange rate reduces in heat exchange in an evaporator

25 forming the refrigeration cycle. Therefore, means for



pi pe 34 for introducing a refrigerant which is condensed 5 in a
condenser (not shown) to a | owtenperature/l ow pressure state is
connected to the | ow pressure chanber 21b. The refrigerant which is
conpressed in the conpression part is discharged into the

hi gh- pressure chanmber 2l1a through a discharge hole 22c and a concave
10 openi ng 31 provided substantially at the center of the fixed
substrate 22a of the fixed scroll 22 and a di scharge openi ng 30a
provi ded substantially at the center of the partition nmenber 30. A
di scharge pipe 32 for feeding the refrigerant which is conpressed to
a high- 15 t enper at ure/ hi gh-pressure state into an evaporator (not
shown) is cerputading the dilrenpresing ctlvddnbgh-pPdessure chamber imt hr ough
hole 26 of a relatively large dianeter is formed in the fixed scrol
22 and the fthenec@upressor fromdphe |zefrigeeany aid arerrning dphe gfang
inserted in the 20 t hrough hol e 26, and a_portion close to its upper end
is s orhR dl FHTPFS YN & cth & | L9 adgptedys i PilTsenagator

for a compressor to which the present invention is
5 direcfed is provided as one of such means, for the purpose
of separating oil entering a high-pressure chamber in the
compressor from a refrigerant.
As the prior art showing this type of oil separator
for a compressor, a scroll compressor on which an oil

10 separator including a demister is mounted, disclosed in
Japanese Patent Laying-Open No. 1-240787, is mentioned.
The scroll compressor disclosed in this gazette connects a
casing top 3 opening an outer discharge port 2 to an upper
end portion of a casing body 1, and press-fits an end

15 plate 5 of a fixed scroll 4 into an opening side end
portion of this casing top 3 by shrinkage fitting or the
like, for forming a discharge chamber 6 which is divided
from the casing body 1 above the end plate 5, as shown in
Fig. 6.

20 A frame 8 is supported for the fixed scroll 4 in
opposition to a movable scroll 7, while a motor (not
shown) is provided under the frame 8, so that the movable
scroll 7 is revolved/driven with respect to the fixed
scroll 4 by driving of this motor. Refrigerant gas which

25 is inhaled from a low-pressure chamber 10 is compressed



end of the capillary tube 28 reaches a portion close to the notor M
An oil separator 33 is nounted on the upper surface 25 of the partition
menber 30 of this scroll conpressor, and

- 14 - oi | discharged into the high-pressure chanber
2la with refrigerator gas is separated fromthe refrigerator gas by
this oil separator 33. As shown in Figs. 2 and 3 in an enl ar ged

manner, the oil separator 33 is commobn with the 5 oil separator 13 in
the aforenentioned prior art in a

between the fixed.movable scrolls 4 and 7 by this
revolution/driving of the movable scroll 7, so that this
compressed refrigerant gas is discharged from a discharge
hole lllprovided on a central portion of the fixed scroll
5 4 into the discharge chamber 6, and discharged into a
discharge pipe 12 through the outer discharge port 2.
An oil separator 13 is mounted on the upper surface
of the fixed scroll 4 of this scroll compressor, so that
the oil which is discharged into the discharge chamber 6
10 with the refrigerant gas is separated from the refrigerant
gas by this o0il separator 13. The separated oil is
returned to the bottom side of the casing body 1 through
an oil return tube 14 extending in the vertical direction
through the fixed scroll 4 and the frame 8. A concave part
15 15 is formed around the discharge chamber 6 side end
portion of the oil return tube 14, for collecting the oil
separated from the refrigerant gas in this concave part 15
and precipitating dust out of the oil.
The oil separator 13 is formed by a netted demister
20 13a which is annularly formed by winding a metal thin wire
of stainless steel or the like or a woven strip of a
plurality of stranded metal thin wires a prescribed number
of times, and a plate-type fitting 13b which is integrated
with the demister 13a to cover a part of its periphery and

25 its upper surface.



point that the sane is fornmed by a dem ster 33a serving as a netty
body part which is annularly forned by w nding a nmetal thin wre of
stainless steel or the |like or a woven strip of a plurality of
stranded netal thin wires a 10 prescri bed nunber of tinmes and a
plate-type fitting 33b which is integrated with the demister 33a to
cover a part of its periphery and its upper surface, while the oi
separator 33 according to this enbodinment is characterized in that
the surfaces of the strip net formng the dem ster 15 33a are treated
by sandbl asting, as described |later. The operation of the
scrol |l conpressor having the aforenentioned structure is now

descri bed. First Ast fabricatingr odilngoshaf compressateSody adri vi ng of the
notor M and . t he novabl e scroll 23 is revolved/driven with respect
to 20 th&EBIGETaLeal,| SHNISOTHES, basegeranmigera]y g4l has been
tenperature/l Qqw pressyre state introduced into Lh% gp@ﬁon_basedp%5%§ure

chanber 21bMAiddhyi REPLQ¥ECF1BCHe iits Bftigdideyit

refrigerant generally employed as a refrigerant for a

5 refrigerator is excellent. This SUNISO 4GS is the so-
called nonpolar oil, which has no polarity since no oxygen
group is provided in its molecular structure. The nonpolar
oil hardly forms monomolecular films on the surfaces of
the demister 13a of the o0il separator 13, and hence the

10 wettability of the o0il with respect to the o0il separator
13 is not damaged and the oil capturability by the oil
separator 13 is excellently maintained.

In recent years, however, destruction of the ozone

layer with the flon-based refrigerant comes into question,

15 and there is a tendency to replace the refrigerant with
R407C, which is an HFC (Hydro-Fluoro-Carbon) refrigerant
destructing no ozone layer since it contains no chlorine, .
in response to the international trend of regulating
employment of the flon-based refrigerant. As lubricating

20 o0il in case of employing this HFC refrigerant, ester or
ether oil which is chemosynthetic o0il having excellent
affinity with the HFC refrigerant is employed. 1In such
lubricating oil, ester or ether oil has polarity since the
same has an oxygen group in its molecular structure. Such

25 polar oil readily forms monomolecular films on the



into a space enclosed with the fixed scroll 22 and the nmovabl e
scroll 23. The introduced refrigerant is 25 conpressed by the
revol ution/driving of the novable scrol

- 15 - 23, and discharged into the high-pressure
chanmber 21la t hrough di scharge hol e 22c, concave opening 31 and
di scharge opening 30a. The refrigerant which is brought into a
hi gh-t enper ature/ hi gh-pressure state thereafter 5 flows into the
di scharge pipe 32. Referring to Fig. 1, thick arrows show t he

directions of flow of the

surfaces of the demister 13a of the oil separator 13, and
once monomolecular films are formed on the surfaces of the
demister 13a, the wettability of the o0il with respect to
the o0il separator 13 thereafter deteriorates. In other

5 words, the surfaces of the demister 13a provided with the
monomolecular film readily repel the oil, and hence the
0il is hardly captured by the oil separator 13 and readily
re~-scattered. Consequently, the oil discharged into a
high-pressure chamber is not separated from the

10 refrigerant but enters the refrigeration cycle to reduce
the heat exchange rate in an evaporator or the like, and
hence the refrigeration efficiency is disadvantageously
reduced.
Disclosure of the Invention

15 In order to solve the aforementioned problem of the
prior art, the present invention is aimed at obtaining an
oil separator for a compressor, whose oil separability is
not reduced also when employing an HFC refrigerant and oil
having polarity (e.g., ether o0il) in combination with each

20 other.

The inventive oil separator for a compressor

according to claim 1 attaining the aforementioned object
is an oil separator 33 for separating oil flowing into a
high-pressure chamber 2la from a low-pressure chamber 21b

25 with a compression medium in a compressor from the



refrigerant and the oil. Noting the flow of the oil, the oi
entering the hi gh- pressure chanber 2la with the refrigerant is first
10 separated fromthe refrigerant by the oil separator 33 and

collected in a concave portion 29 provided in the partition nmenber
30, and thereafter returned to the | ow pressure chamber 21b through
the capillary tube 28. As herei nabove described, this

enbodi ment enpl oys the 15 oi | separator 33 conprising the deni ster 33a
subj ected to a surface treatnent by sandbl asting, thereby increasing
the oil capture efficiency and inproving the oil separation
efficiency as conpared with the conventi onal oil separator. A nethod
of manuf act iwdmpress sonlenediwm, 3Baickcompy ssemva destredcbody tparef 23ance
to a dem ster having a pl ural nunber of turns as shown in Figs. 4Ato
4C. formed rlay  braiking et aksthiverires g andUZEEWgn t PARLH g@é

of about 0.12 mmin dlaneter serving as standard wres are st randed,
and the sanelBREOHIRG RHL 1FARERARPbEHER@A%e formed on the surfaces of

the metal thin wires forming the netted body part 33a.

5 According to this structure, uneven parts.are formed
on the surfaces of the said metal thin wires forming the
netted body part 33a, whereby the surface area of the
netted body part 33a increases and penetration of the oil
into the uneven parts takes place, and hence the oil

10 capture efficiency of the oil separator is increased and
the oil separability improves as a result.

As means for forming the uneven parts on the surfaces
of the metal thin wires of the netted body part 33a of the
inventive o0il separator for a compressor, sandblasting is

15 preferably applied, as described in claim 2.

Thus, the surfaces of the netted body part are
treated by sandblasting, whereby the oil capture
efficiency of the oil separator increases and the oil
separability can be improved. As the reasons for having

20 action of increasing the oil capture efficiency by
treating the surfaces of the netﬁed body part by
sandblasting, the following four items can be mainly
mentioned:

(1) Uneven parts are formed on the surfaces of the

25 netted body part, whereby the surface area increases.



25 netted strip 33c having a prescribed |ength and a

- 16 - prescribed width. Thereafter this netted strip
i's degreased/ cl eaned, and then sandblasting is performed on

both front and rear surfaces. In this sandblasting, glass beads of
not nore than 200 [err]min grain size and 500 to 550 5 Hv in hardness
are enployed as sand. In the concrete, it IS possible to enpl oy

"Bl asting Beads" by Toshi ba Cor porati on havi ng sand conponents shown
in the foll ow ng Table 1 with grain sizes of 150 to 200 [err]m As

preferable

(2) Small cracks are formed on the surfaces of the
netted body part, thereby causing penetration of the oil.

(3) A number of lattice defects such as slip steps,
rearranged ends and lattice distortion are caused on the

5 surfaces of the netted body part, whereby the same act as

energetically instable and chemical active sites, for
changing the metal surfaces forming the netted body part
to surfaces which are rich in reactivity.

(4) Due to action based on an exoelectron phenomenon

10 (Kramer’'s effect). The exoelectron phenomenon indicates
such a phenomenon that temporary electron emission occurs
from metal surfaces immediately after machining such as
blasting, which can take place under the room temperature.
The emitted exoelectrons have energy of about 1 eV, and

15 have catalytic action with respect to a certain type of
surface reaction (these reasons (1) to (4) are described
in page 222 to page 223 of "Kinzokubussei Kiso Koza, Vol.
10, Kaimenbussei" issued by Maruzen Co., Ltd. on June 25,
1976).

20 In a preferred embodiment of the inventive oil
separator for a compressor, the netted body pért 33a
includes an annular body 33a formed by winding a netted
strip 33c which is formed by braiding metal thin wires
once or a plurality of times, and a surface treatment for

25 forming uneven parts for increasing the oil capturability



bl ast conditions in the sandbl asting, a shot pressure of 6 10 kg/cn2, a

shot tinme of 1 to 2 seconds and a shot distance of about 100 mm are

Fig. 5A shows a m crophot ograph enl argi ng standard

wires (not sandbl asted) form ng a dem ster of an oil separ at or

enpl oyed for an evaluation test in each of the 15 foll ow ng Exanpl es by

pr ef er abl e.

75 magni fications.
after perform ng

in Fig.

10

15

20

25

Fig. 5B shows a m cr ophot ograph enlarging a state
sandbl asting on the surfaces of the standard w res

5A by 75 magnifications.

is performed on both front and rear surfaces of the netted

strip 33c forming the annular body 33a, as described in

claim 3.

Thus, uneven parts are formed on both front and rear

surfaces of the netted strip forming the annularly wound

netted body part 33a, whereby the oil comes into contact

with the surfaces of the netted body part 33a a plurality

of times at the time of passing through the oil separator,

and hence the degree of capturing the oil increases in

response to the number of times, and excellent oil

separability can be attained.

A scroll compressor according to the present

invention is a scroll compressor formed by arranging a

fixed scroll 22 provided with a spiral body 22b on the

lower surface
provided with
substrate 23a
combining the
and forming a
and opening a
the substrate
high-pressure

high-pressure

of a substrate 22 and a movable scroll 23

a spiral body 23b on the lower surface of a
to be vertically opposed to each other for
spiral bodies 22b and 23b with each other
compression chamber in a closed housing 21
discharge hole 22c at a central portion of
22a of the fixed scroll 22 for forming a'
chamber 2la above the fixed scroll 22, the

chamber 2la is provided therein with an oil

separator 33 for separating oil flowing into the high-

pressure chamber 2la from the discharge hole 22c of the



- 17 - [ Tabl e 1] [ San d Conponents of

Bl asti ng Beads by Toshi ba Corporation] Conponent wt . %
Conponent wt . % Sigerr] 72.0 Al[err]O[err
1.3 Na[err]O 14.3 Klerr] 0.3

SO err] 0.3 MyO 3.5

CaO 8. :
Then, the sandbl asted netted strip 33c is

2
O hers 0.1
wound and

fixed scroll 22 from a compression medium, the oil
separator 33 comprises a netted body part 33a formed by
braiding metal thin wires, and uneven parts for increasing
0il capturability are provided on the surfaces of the

5 metal thin wires forming the netted body part 33a, as
described in claim 4.

According to the inventive scroll compressor having

such a structure, the amount of mixing of the o0il into a
refrigerant discharged into a refrigeration cycle can be

10 reduced since the o0il capture efficiency in the oil
separator 33 increases and the oil separability improves
when employed as a compressor for the refrigeration cycle,
whereby the refrigeration efficiency improves.

In a preferred embodiment of the inventive scroll

15 compressor, the upper surface of the fixed scroll 22 is
arranged to divide the high-pressure chamber 2la and the
low-pressure chamber 21b from each other, a partition
member 30 having a discharge opening 30a communicating
with the discharge hole 22c¢ of the fixed scroll 22 and

20 opening in the high-pressure chamber 2la is provided, and
the oil separator 33 is so mounted on the upper surface of
the partition member 30 that its netted body part 33a
encloses the periphery of the discharge opening 30a, as
described in claim 5.

25 A method of manufacturing an oil separator for a



5 I nt erconnected by spot wel ding, whereby an annul ar dem ster 33a
havi ng a prescribed i nner dianeter D1, an outer dianeter D2 and a
hei ght His conpleted as shown in Figs. 4A to 4C, for exanple. A

| ength L shown in Fig. 4C expresses a wnding margin. Figs. 4A to 4C
show the case 10 where the nunber of turns is 5 and this nunber of turns
S properly increased/ decreased at need, while it can be said

that the degree of separating the oil fromthe refrigerant i ncreases
as the nunmber of turns increases in general, since the nunber of
times at which the passing m xture of 15 the refrigerant and the oi
conmes into contact with the surfaces of the dem ster increases. As
her ei nabove compresgescitperading tg pbssprpeenb idnvenhien ePRRELSH§ a

sandbl asting on all furfaces t hrough and with which the . mxture of
the refrigerahePatfl tPE"HNY paRekted podyngdc by braiding a single

- 18 - metal thin wire or a plurality of stranded metal thin
wires, a step of performing a surface treatment for
5 forming uneven parts on both front and rear surfaces of
the netted body 33c, and a step of performing prescribed
working on the surface-treated netted body 33c for forming
a netted body part 33a of an oil separator 33, as
described in claim 6.

10 According to this manufacturing method, the inventive
0il separator for a compressor having the structure
described in claim 3 can be readily formed without
damaging mass producibility, and increase of the
production cost can be suppressed to the minimum.

15 Preferably, the aforementioned step of performing the
surface treatment includes a step of performing
sandblasting on both front and rear surfaces of the netted
body 33c, as described in claim 7.

In a preferred embodiment of the inventive method of

20 manufacturing an oil separator for a compressor, glass
beads of not more than 200 pm in grain size and at least
500 Hv in hardness are employed as sand in the step of
performing sandblasting, as described in claim 8.

In another preferred embodiment of the inventive

25 method of manufacturing an oil separator for a compressor,

- 10 -



I nto contact by perform ng sandbl asting on both surfaces of the

netted strip 33c and thereafter wnding the strip as conpared with
the case of perform ng sandbl asting after wi ndi ng, and the oi
separation efficiency can be inproved 5 to the maxi nmum

Vari ous Exanples verifying the effect by enpl oynent of the oil
separator 33 subjected to the surface treatnent by sandbl asting are
described with results of eval uation tests thereof. 10

(Exanple 1) First, an oil separability conparison test was nade

further, the step of forming the netted body 33c includes
a step of forming a netted strip 33c, and the step of
forming the netted body part 33a includes a step of
forming an annular body 33a by winding the netted strip

5 33c subjected to the surface treatment once or a plurality
of times, as described in claim 9.
Brief Description of the Drawings

Fig. 1 is a sectional view showing a longitudinal
section of a scroll compressor of a type employed for a

10 performance evaluation test of the inventive oil separator
for a compressor.

Fig. 2 is a partially fragmented longitudinal
sectional view showing the proximity of an oil separator
provided on the scroll compressor of Fig. 1 in an enlarged

15 manner. |

Fig. 3 is a partially fragmented plan view of the oil.
separator shown in Fig. 2.

Fig. 4A is a plan view showing an exemplary structure
of a demister of the oil separator shown in Figs. 1 and 2.

20 Fig. 4B is a sectional view taken along the line IVB
- IVB in Fig. 4A.

Fig. 4C is a partially enlarged view showing a
portion enclosed with a circle C in Fig. 4A in an enlarged
manner.

25 Fig. 5A is a microphotograph showing standard wires

- 11 -



as Exanple 1, as to five types of dem ster sanples shown in the
followng Table 2, with enploynment of R407C et her oil as a

conbi nation of refrigerant/oil. Anmong the 15 dem ster sanples Nos. 1 to
5 shown in Table 2, No. 1 is in a base specification consisting of
W res subjected to no surface treatnent, No. 2 is an inventive
sanpl e subj ected to sandbl asting, and Nos. 3 to 5 are conparative
sanpl es subj ected to surface treatnents other than sandblasting. 20
Referring to respective Tables, dem ster sanples provided wWth *
marks on the left or upper sides of the sanple Nos. correspond to
inventive sanples, while all renaining ones. are coUEarative sanpl es
whi ch are oufnet saedbiapked) farming a demisheriafeani ohl separator

Results of the evaluyation test_are_as shown in Table
- 19 - employed in an evaluation test in each Example of an

embodiment of the present invention in enlargement by 75
magnifications.

5 Fig. 5B is a microphotograph showing a state after
performing sandblasting on the surfaces of the standard
wires of Fig. 5A in enlargement by 75 magnifications
showing the part in enlargement.

Fig. 6 is a partially fragmented longitudinal
10 sectional view showing the structure of a conventional
scroll compressor provided with an oil separator.
Fig. 7 is a partially fragmented plan view of the oil
separator provided on the conventional scroll compressor
shown in Fig. 6.
15 Best Modes for Carrying Out the Invention
An embodiment of the present invention is now
described with reference to the drawings. The present
invention is directed to an o0il separator for a compressor,
which is not directly influenced by the structure of the
20 compressor itself, but a scroll compressor having a
structure slightly different from that described with
reference to the aforementioned prior art was employed in
the following evaluation test in each Example of the
present invention, and hence an outline of the scroll

25 compressor which carries the oil separator for a

- 12 -



2. Referring to Table 2, the oil rise rate neans the wei ght

percentage of oil in such a state that a m xture of refrigerant/oil
flowwng into a refrigeration cycle | iquefies in a condenser, and the
0il separation 5 efficiency nmeans the oil capture efficiency by a

dem ster, l.e., (wl - w2)/w x 100 wt.% assumng that W represents
the weight of oil flowing out in a state mxed with a refrigerant
when no dem ster is provided, and w2 represents the weight of oi

flowing out in a state mxed 10 wth a refrigerant when a dem ster is
provi ded.

compressor according to this embodiment and was employed
for the evaluation test is now described with reference to
Fig. 1.
The scroll compressor shown in Fig. 1 has a structure
5 obtained by loading an oil separator serving as an oil
separator on the scroll compressor disclosed in Japanese
Patent Laying-Open No. 4-241702, for example. This scroll
compressor comprises a fixed scroll 22 and a movable
scroll 23 serving as a compression part on an upper
10 portion in a closed casing 21. The fixed scroll 22
consists of a fixed substrate 22a and a spiral body 22b
provided on its lower surface, and fixed to a frame 24 so
that this spiral body 22b is directed downward. The
movable scroll 23 consists of a movable substrate 23a and
15 a spiral body 23b provided on its upper surface, and so
arranged that this spiral body 23b is opposed to the
spiral body 22b of the fixed scroll 22. A bearing B is
provided on the frame 24, to support a driving shaft 25.
The upper portion of this driving shaft 25 is connected to
20 the movable scroll 23, and the lower portion is connected
to a motor M.
A partition member 30 is provided above the fixed
scroll 22, and a high-pressure chamber 2la and a low-
pressure chamber 21b are formed above and under the

25 partition member 30 respectively. In other words, the

- 13 -



- 20-

10

15

20

25

partition member 30 serves as a divisional member dividing
the interior of the casing 21 into the high-pressure
chamber 2la and the low-pressure chamber 21b. A suction
pipe 34 for introducing a refrigerant which is condensed
in a condenser (not shown) to a low-temperature/low-
pressure state is connected to the low-pressure chamber
21b. The refrigerant which is compressed in the
compression part is discharged into the high-pressure
chamber 2la through a discharge hole 22c and a concave
opening 31 provided substantially at the center of the
fixed substrate 22a of the fixed scroll 22 and a discharge
opening 30a provided substantially at the center of the
partition member 30. A discharge pipe 32 for feeding the
refrigerant which is compressed to a high-
temperature/high-pressure state into an evaporator (not
shown) is connected to the high-pressure chamber 21a.

A through hole 26 of a relatively large diameter is
formed in the fixed scroll 22 and the frame 24. A
capillary tube 28 of a small diameter is inserted in fhe
through hole 26, and a portion close to its upper end is
supported for the fixed scroll 22 by a bush 27. The lower
end of the capillary tube 28 reaches a portion close to
the motor M.

An oil separator 33 is mounted on the upper surface

of the partition member 30 of this scroll compressor, and

- 14 -



[err]

10

15

20

25

oil discharged into the high-pressure chamber 2la with
refrigerator gas is separated from the refrigerator gas by
this oil separator 33. As shown in Figs. 2 and 3 in an
enlarged manner, the oil separator 33 is common with the
oil separator 13 in the aforementioned prior art in a
point that the same is formed by a demister 33a serving as
a netty body part which is annularly formed by winding a
metal thin wire of stainless steel or the like or a woven
strip of a plurality of stranded metal thin wires a
prescribed number of times and a plate-type fitting 33b
which is integrated with the demister 33a to cover a part
of its periphery and its upper surface, while the oil
separator 33 according to this embodiment is characterized
in that the surfaces of the strip net forming the demister
33a are treated by sandblasting, as described later.

The operation of the scroll compressor having the
aforementioned structure is now described. First, the
driving shaft 25 rotates by driving of the motor M, and
the movable scroll 23 is revolved/driven with respect to
the fixed scroll 22. The refrigerant of a low-
temperature/low-pressure state introduced into the low-
pressure chamber 21b from the suction pipe is introduced
into a space enclosed with the fixed scroll 22 and the
movable scroll 23. The introduced refrigerant is

compressed by the revolution/driving of the movable scroll

- 15 -



As understood fromthe test results shown in Table 2, remar kabl e

reduction of the oil rise rate and remarkabl e I ncrease of the oi
separation efficiency are inplenented in case of enploying the

dem ster of the sanple No. 2 5 which is the inventive sanple, as
conpared with the case of enploying the remai ning dem ster sanpl es
of the base specification or subjected to treatnents other than
sandbl asting on the surfaces. Further, the sandblasting is excel | ent
in manufacturability as conpared with other 10 surface treatnents, and
wi Il not remarkably increase the manuf act uri ng cost.

(Exanpl e 2) Then, an evaluation test was carried out by

rendering 23, and discharged into the high-pressure chamber 2la
through discharge hole 22c, concave opening 31 and
discharge opening 30a. The refrigerant which is brought
into a high-temperature/high-pressure state thereafter
5 flows into the discharge pipe 32. Referring to Fig. 1,
thick arrows show the directions of flow of the
refrigerant and the oil.
Noting the flow of the oil, the o0il entering the
high-pressure chamber 21la with the refrigerant is first
10 separated from the refrigerant by the o0il separator 33 and
collected in a concave portion 29 provided in the
partition member 30, and thereafter returned to the low-
pressure chamber 21b through the capillary tube 28.
As hereinabove described, this embodiment employs the
15 oil separator 33 comprising the demister 33a subjected to
a surface treatment by sandblasting, thereby increasing
the o0il capture efficiency and improving the oil
separation efficiency as compared with the conventional
oil separator. A method of manufacturing this demister 33a
20 is now described with reference to a demister having a
plural number of turns as shown in Figs. 4A to 4C.
First, five stainless sfeel (e.g., SUS304) thin wires
of about-0.12 mm in diameter serving as standard wires are
stranded, and the same are braided thereby forming a

25 netted strip 33c having a prescribed length and a

- 16 -



refrigerant/oil and other test conditions simlar to the 15

af orenenti oned case of Exanple 1 and enpl oyi ng dem ster sanpl es Nos.
6 to 8 as Exanple 2, for the purpose of anal yzing the effect of oi
separation efficiency I nprovenent by sandblasting in detail. Results
t hereof are shown in Table 3.

- 22 .

prescribed width. Thereafter this netted strip is
degreased/cleaned, and then sandblasting is performed on
both front and rear surfaces. In this sandblasting, glass
beads of not more than 200 pum in grain size and 500 to 550

5 Hv in hardness are employed as sand. In the concrete, it
is possible to employ "Blasting Beads" by Toshiba
Corporation having sand components shown in the following
Table 1 with grain sizes of 150 to 200 um. As preferable
blast conditions in the sandblasting, a shot pressure of 6

10 kg/cmz, a shot time of 1 to 2 seconds and a shot distance
of about 100 mm are preferable.

Fig. 5A shows a microphotograph enlarging standard
wires (not sandblasted) forming a demister of an oil
separator employed for an evaluation test in each of the

15 following Examples by 75 magnifications. Fig. 5B shows a
microphotograph enlarging a state after performing
sandblasting on the surfaces of the standard wires in Fig.

5A by 75 magnifications.

- 17 -



[err]

10

15

[Table 1]
[Sand Components of Blasting Beads by Toshiba Corporation]
Component wt.$% Component wt.$%
Si02 72.0 Als03 1.3
Na»20 14.3 K2 0.3
Cao . 8.2 S03 0.3
MgO 3.5 Others 0.1

Then, the sandblasted netted strip 33c is wound and
interconnected by spot welding, whereby an annular
demister 33a having a prescribed inner diameter Dj, an
outer diameter Dz and a height H is completed as shown in
Figs. 4A to 4C, for example. A length L shown in Fig. 4C
expresses a winding margin. Figs. 4A to 4C show the case
where the number of turns is 5 and this number of turns is
properly increased/decreased at need, while it can be said
that the degree of separating the oil from the refrigerant
increases as the number of turns increases in general,
since the number of times at which the passing mixture of
the refrigerant and the oil comes into contact with the
surfaces of the demister increases. As hereinabove
described, it is possible to attain an effect by
sandblasting on all surfaces through and with which the

mixture of the refrigerant and the oil passes and comes

- 18 -



As described on the colum of "specification"” in Tabl e 3, the sanple

No. 6 and the sanples Nos. 7-1 and 7-2 are inventive sanpl es

subj ected to sandbl asting, while the sanple No. 8 is a conparative
sanpl e subjected to no 5 sandbl asti ng but press-fornmed. As understood
fromthe eval uation test results shown in Table 3, the oi

separation efficiency increases in case of enploying the I nventive
sanpl es subjected to sandbl asting, as conpared with the case of

enpl oyi ng the conparative sanple (sanple 10 No. 8) subjected to no
sandbl asti ng. (Exanpl e 3) Then, an eval uation test
was carried out by changing the capacity of a conpressor serving as

a base and into cempiasl by dexforavngaseinddlEsting ion deth susdfiasles) and
15 Nos. 10-1 and 10-2 (conparative sanples) shown in Table 4
of the netted strip 33c and thereafter winding the strip
as compared with the case of performing sandblasting after
winding, and the oil separation efficiency can be improved
5 to the maximum.

Various Examples verifying the effect by employment
of the oil separator 33 subjected to the surface treatment
by sandblasting are described with results of evaluation
tests thereof.

10 (Example 1)

First, an oil separability comparison test was made
as Example 1, as to five types of demister samples shown
in the following Table 2, with employment of R407C/ether
oil as a combination of refrigerant/oil. Among the

15 demister samples Nos. 1 to 5 shown in Table 2, No. 1 is in
a base specification consisting of wires subjected to no
surface treatment, No. 2 is an inventive sample subjected
to sandblasting, and Nos. 3 to 5 are comparative samples
subjected to surface treatments other than sandblasting.

20 Referring to respective Tables, demister samples provided
with * marks on the left or upper sides of the sample'Nos,
correspond to inventive samples, while all remaining ones
are cqmparative samples which are out of the scope of the

present invention.

25 Results of the evaluation test are as shown in Table

- 19 -



as Exanple 3, for a purpose simlar to the aforenentioned Exanpl e 2.

Fol | ow ng the change of the capacity of the conpressor, the sizes of
the dem sters carried thereon are al so changed in this case. Al so
fromthe test results 20 shown in Table 4, it is understood that the
oil rise rate remar kably reduces in case of enploying the dem ster of
the sanple No. 9 which is the inventive sanple as conpared with the

conpar ati ve sanpl es. - 24 -

2. Referring to Table 2, the oil rise rate means the
weight percentage of oil in such a state that a mixture of
refrigerant/oil flowing into a refrigeration cycle
liquefies in a condenser, and the oil separation

5 efficiency means the o0il capture efficiency by a demister,
i.e., (w1 - w2)/w1 x 100 wt.%, assuming that w; represents
the weight of o0il flowing out in a state mixed with a
refrigerant when no demister is provided, and wp
represents the weight of oil flowing out in a state mixed

10 with a refrigerant when a demister is provided. — -

- 20 -



[Table 4]

Test Conditions refrigerant/oil: R407C et her oi

[ Eval uati on Test Result (2) of Sandbl asted Dem ster]

refrigerant tenperature: 55[err]C on high-tenperature side, 5
5[err]C on | owtenperature side rotational
frequency: 3600 rpm Change of

Ol Rise Increasel/ Decrease Sanmpl e Speci fication Ol Rise
Rat e Ratio to Base Specification )
(Wt % (% sandbl ast ed
hei ght H: 42, *9 nunber of turns: 7 1.3->0. 24
-82 5 stranded w res outer dianmeter: 113,
i nner dianeter: 96, 104g not sandbl ast ed 10-1
press-formed product 1.3->0.6 -51 hei ght
H 42 l-stranded wire 10- 2 outer diameter: 113
1.5->0.4 -7 g nngr dp ameter: 96, 103g
note 1) * mark inventive|safl €, onher%%conpﬁéativ sanpl es. note 2)
oil rise rate wei ght peEcent age of i 1 réﬁrigerant/oil m xture
liquefied in cqndensér (je.g., "[1.|3 -p 0]/24"| means that an oil rise
rate which had been 1.5 w—%i+n—the—314 as¢—speci fication becane 0. 24
wt.%in the denister)ﬁ 2 (Exanpl e |4) Then, an
eval uation test was cgr|edzout| by englqying dem ster sanples No.
11 (inventive sanple) gangd N& 12
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15 (conparative sanple) shown in Table 5 as Exanple 4, for a

purpose simlar to the aforenenti oned Exanples 2 and 3. Al so from
the test results shown in Table 5, it is under stood that the oi
rise rate remarkably reduces in case of enploying the dem ster of
the sanple No. 11 which 20 Is the inventive sanple as conpared with
the conparative sanpl e.

- 25 - [ Tabl e 5]

As understood from the test results shown in Table 2,
remarkable reduction of the oil rise rate and remarkable
increase of the oil separation efficiency are implemented
in case of employing the demister of the sample No. 2

5 which is the inventive sample, as compared with the cése
of employing the remaining demister samples of the base
specification or subjected to treatments other than
sandblasting on the surfaces. Further, the sandblasting is
excellent in manufacturability as compared with other

10 surface treatments, and will not remarkably increase the
manufacturing cost.

(Example 2)

Then, an evaluation test was carried out by rendering
refrigerant/oil and other test conditions similar to the

15 aforementioned case of Example 1 and employing demister
samples Nos. 6 to 8 as Example 2, for the purpose of
analyzing the effect of oil separation efficiency
improvement by sandblasting in detail. Results thereof are

shown in Table 3.
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directed to a test for conparison, a sanple No. 13 (comparative
sanpl e) of the base specification with no . surface treatment, a
sanple No. 14 (inventive sanple) 20 subj ected to sandblasting, and a
sanple No. 15 (conparative sanple) subjected to no sandbl asting
but press-forned described on the colum of the specification

in Table 6 were enpl oyed. - 26 -

As described on the column of "specification" in
Table 3, the sample No. 6 and the samples Nos. 7-1 and 7-2
are inventive samples subjected to sandblasting, while the
sample No. 8 is a comparative sample subjected to no

5 sandblasting but press-formed. As understood from the
evaluation test results shown in Table 3, the oil
separation efficiency increases in case of employing the
inventive samples subjected to sandblasting, as compared
with the case of employing the comparative sample (sample

10 No. 8) subjected to no sandblasting.

(Example 3)

Then, an evaluation test was carried out by changing
the capacity of a compressor serving as a base and
employing demister samples No. 9 (inventive sample) and

15 Nos. 10-1 and 10-2 (comparative samples) shown in Table 4
as Example 3, for a purpose similar to the aforementioned
Example 2. Following the change of the capacity of the
compressor, the sizes of the demisters carried thereon are
also changed in this case. Also from the test results

20 shown in Table 4, it is understood that the oil rise rate
remarkably reduces in case of employing the demister of
the sample No. 9 which is the inventive sample as compared

with the comparative samples.

- 24 -



[err] Fromthe test results of Table 6, it is
under st ood that excellent oil separability can be attained in either
one of the two types of refrigerant/oil conbi nations. Nanely, the

i nventive sanple subjected to sandbl asti ng

[Table 4)
[Evaluation Test Result (2) of Sandblasted Demister]
Test Conditions refrigerant/oil: R407C/ether oil
refrigerant temperature: 55°C on high-temperature side,
5 5°C on low-temperature side
rotational frequency: 3600 rpm

Sample ' . Change of | Oil Rise Increase/Decrease
No Specification Oil Rise Rate | Ratio to Base Specification
' (vi%) (%)
sandblasted
height H: 42,
% number of turns: 7
9 5 stranded wires 1.3-0.24 B2
outer diameter: 113,
inner diameter: 96, 104g
not sandblasted
10-1 press-formed product 1.3-0.6 51
height H: 42
1 stranded wire
10-2 outer diameter: 113, 1.5-04 -73
inner diameter: 96, 103g

note 1) * mark inventive sample, others comparative samples.
note 2) oil rise rate ... weight percentage of oil in refrigerant/oil mixture liquefied in
condenser (e.g., "1.3 — 0.24" means that an oil rise rate which had been 1.3 wt.% in the
10 base specification became 0.24 wt.% in the demister)
(Example 4)
Then, an evaluation test was carried out by employing
demister samples No. 11 (inventive sample) and No. 12
15 (comparative sample) shown in Table 5 as Example 4, for a
purpose similar to the aforementioned Examples 2 and 3.
Also from the test results shown in Table 5, it is
understood that the oil rise rate remarkably reduces in
case of employing the demister of the sample No. 11 which

20 is the inventive sample as compared with the comparative

sample.
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two types of

refrigerants/oil

is particularly em nent when an oi

the data of R407C/ et her oi

in

havi ng
Tabl e 6).

sandbl asti ng has been enpl oyed as the surface

form ng uneven parts on the surfaces
the netted strip 33c of

S
15

enbodi nent, it
treat mnent neans

efficiency are f
possi bl e. (Table

t he

demi st er

al so has such an advantage that the same is applicable to
conbi nations in comon,

t he
and the effect

polarity is used (see to

10

Wi | e

treat nent means for

of the netal
in the af orenenti oned each

thin wires formng

needl ess to say that enploynent of another

by whi ch concave parts increasing the oi

3] Further,

rmed on the surfaces of the netal .
t he af orementi oned enbodi ment di scl osed this

thin

time is a med&valyatisafestResplt (3 peSandblsated Pemisgerpr esent
ol RPTCletherailj t s jntended that all

shown by the scopé®

oaflions f ofelniger

capture
wires is

20 i nvention is

i nner changes are included in refrigerant temperature:

55°C on high-temperature side,
5°C on low-temperature side
rotational frequency: 3600 rpm

Change of Oil Rise Increase/Decrease

Sample Oil Rise Rate | Ratio to Base Specification

No. Specification

(wt%)

(%)

11

sandblasted

height H: 42,

number of turns: 7

5 stranded wires

outer diameter: 129,
inner diameter; 112, 120g

1.4-04

-71

12

not sandblasted
press-formed product
height H: 42

1 stranded wire

outer diameter: 129,
inner diameter: 112, 118¢

1.4-0.8

note 1) * mark inventive sample, the other comparative sample.
note 2) oil rise rate ... weight percentage of oil in refrigerant/oil mixture liquefied in
condenser (e.g., "1.4 — 0.4" indicates that an oil rise rate which had been 1.4 wt.% in the

10

(Example 5)

base specification became 0.4 wt.% in the demister)

Then, a test of evaluating oil separability as to two

types of R22/SUNISO 4GS and R407C/ether oil as

15

5 under test conditions shown in Table 6.

combinations of refrigerant/oil was carried out as Example

As demisters

directed to a test for comparison, a sample No. 13

(comparative sample) of the base specification with no

surface treatment, a sample No. 14 (inventive sample)

20

subjected to sandblasting, and a sample No. 15

(comparative sample) subjected to no sandblasting but

press-formed described on the column of the specification

in Table 6 were employed.
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with a conpression nediumin a conpressor fromthe conpr essi on

medi um conprising a netted body part (33a) being formed by
braiding a netal thin wire, uneven parts for increasing 10 oi | _
capturability being forned on the surfaces of said nmetal thin wire
form ng said netted body part (33a). 2. The oil separator for
a conpressor in accordance with claiml1l, wherein the uneven parts on
the surfaces of 15 said netal thin wire form ng said netted body part
(33a) are formed by sandbl asti ng. 3. The oil separator
for a conpressor in accordance with claim1 or 2, wherein said netted
body part (33a) 20 I ncl udes an annul ar body %33a) belng formed by
winding a n&FPEY ther testazepulsened Eﬁbﬁﬁaldlﬁé tiife uRSEFIStoRdn wire

once or a pI allt tines, .and a surface treatnment far formng the
uneven parts %5?&&§Pﬁg°dﬂls@QﬁFGB&BFFVt9an be attained in either

one of the two types of refrigerant/oil combinations.
Namely, the inventive sample subjected to sandblasting

5 also has such an advantage that the same is applicable to
the two types of refrigerants/oil combinations in common,
and the effect is particularly eminent when an oil having
polarity is used (see to the data of R407C/ether oil in
Table 6).

10 While sandblasting has been employed as the surface
treatment means for forming uneven parts on the surfaces
of the metal thin wires forming the netted strip 33c of

- the demister in the aforementioned each embodiment, it is
needless to say that employment of another treatment means

15 by which concave parts increasing the oil capture
efficiency are formed on the surfaces of the metal thin
wires is possible.

Further, the aforementioned embodiment disclosed this
time is a mere illustration, the scope of the present

20 invention is shown by the scope of claim for patent, and
it is intended that all inner changes are included in

supremacy equal to the description of the scope of claim

for patent.
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Is perfornmed on both front and rear surfaces of said 25 netted strip
(33c) formng said annul ar body (33a). -
29 - 4. A scroll conpressor being forned by
arranging a fixed scroll (22) provided with a spiral body (22b) on

t he | ower surface of a substrate (22a) and a novabl e scrol

(23) provided with a spiral body (23b) on the | ower 5 surface of a
substrate (23a) to be vertically opposed to each other for conbining
said spiral bodies (22b, 23b) wi th each other and formng a
conpressi on chanber in a

CLAIMS

1. An oil separator for a compressor being an oil
separator (33) for separating oil flowing into a high-

5 pressure chamber (2la) from a low-pressure chamber (21b)
with a compression medium in a compressor from the
compression medium,

comprising a netted body part (33a) being formed by
braiding a metal thin wire, uneven parts forlincreasing
10 oil capturability being formed on the surfaces of said

metal thin wire forming said netted body part (33a).

2. The oil separator for a compressor in accordance
with claim 1, wherein the uneven parts on the surfaces of
15 said metal thin wire forming said netted body part (33a)

are formed by sandblasting.

3. The oil separator for a compressor in accordance
with claim 1 or 2, wherein said netted body part (33a)

20 includes an annular body (335) being formed by winding a
netted strip (33c) formed by braiding the metal thin wire
once or a plurality of t;mes, and a surface treatment for
forming the uneven parts for increasing oil caﬁturability
is performed on both front and rear surfaces of said

25 netted strip (33c) forming said annular body (33a).

- 29 -
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cl osed housing (21) and opening a discharge hole (22c) at a central
portion of said substrate (22a) of said fixed 10 scroll (22) for

form ng a high-pressure chanber (21a) above said fixed scroll (22),
wherein sai d high-pressure chanber (21a) is provided therein
with an oil separator (33) for separating oil flowing into sai d

hi gh- pressure chanber (21la) fromthe discharge hole 15 (22c) of said
fixed scroll (22) froma conpression nmedi um and sai d
oi | separator (33) conprises a netted body part (33a) formed by
braiding a netal thin wre, and has uneven parts for increasing oi
capturability on the surfaces of 20 said netal thin wire formng said
netted body part 433& .scroll compressdx behegchiained dnprasssanging a
accordance with claim4 wherein a_ partition menber (30 being
arranged to Hivedsaroll (Z%hiar%vg%e%r@sgnr@ %Hbﬁﬁbrb?91a§2& i PRethe

| ow- pressure_. 25 chanber (21b) from each_ot her ~and havifg a di fharge
lower surface of a substrate (22a) and a movab scro

(23) provided with a spiral body (23b) on the lower
5 - surface of a substrate (23a) to be vertically opposed to
each other for combining said spiral bodies (22b, 23Db)
with each other and forming a compression chamber in a
closed housing (21) and opening a discharge hole (22c) at
a central portion of said substrate (22a) of said fixed
10 scroll (22) for forming a high-pressure chamber (21la)
above said fixed scroll (22), wherein
said high-pressure chamber (2la) is provided therein
with an oil separator (33) for separating oil flowing into
said high-pressure chamber (2la) from the discharge hole
15 (22c) of said fixed scroll (22) from a compression medium,
and
said oil separator (33) comprises a netted body part
(33a) formed by braiding a metal thin wire, and has uneven
parts for increasing oil capturability on the surfaces of

20 said metal thin wire forming said netted body part (33a).

5. The scroll compressor in accordance with claim 4,
wherein a partition member (30) being arranged to division
said high-pressure chamber (2la) and the low-pressure

25 chamber (21b) from each other and having a discharge

- 30 -
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- 30 - openi ng (30a) communi cating with said discharge
hol e (22c) of said fixed scroll (22) and opening in said high-
pressure chanber (2la) is provided on the upper surface of sai d
fixed scroll (22), and 5 said oil separator (33) is nounted on the
upper surface of said partition nenber (30) so that said netted

body part (33a) thereof encloses the periphery of said di schar ge
openi ng (30a).

opening (30a) communicating with said discharge hole (22c)
of said fixed scroll (22) and opening in said high-
pressure chamber (2la) is provided on the upper surface of
said fixed scroll (22), and

5 said oil separator (33) is mounted on the upper
surface of said partition member (30) so that said netted
body part (33a) thereof encloses the periphery of said

discharge opening (30a).

10 6. A method of manufacturing an oil separator for a
compressor, comprising:

a step of forming a netted body (33c) by braiding a
metal thin wire or a plurality of stranded metal thin
wires;

15 a step of performing a surface treatment for forming
uneven parts on both front and rear surfaces of said
netted body (33c); and

a step of performing prescribed working on said
netted body (33c) being subjected to said suiface

20 treatment, for forming a netted body part (33a) of an oil

separator (33).

7. The method of manufacturing an oil separator for a
compressor in accordance with claim 6, wherein said step

25 of performing said surface treatment includes a step of

N



10 6. A nethod of manufacturing an oil separator for a

conpressor, conpri sing: a step of formng a netted body (33c)
by braiding a nmetal thin wire or a plurality of stranded metal thin
wires; 15 a step of performng a surface treatnent for formng
uneven parts on both front and rear surfaces of said netted body
(33c); and a step of perform ng prescribed working on said
netted body (33c) being subjected to said surface 20 treatment, for
formng a netted body part (33a) of an oil separator (33).

7. The nethod of manufacturing an oil separator for a conpressor in

accordance with claim®6, wherein said step 25 of perform ng said surface
treat nent i npeyflesmangt epndblasting on both front and rear surfacgs of

said netted body (33c).

- 8. The method of manufacturing an oil separator for a
5 compressor in accordance with claim 7, wherein glass beads
of not more than 200 um in grain size and at least 500 Hv
in hardness are employed as sand in said step of

performing said sandblasting.

10 9. The method of manufacturing an oil separator for a
compressor in accordance with claim 7, wherein said step
of forming said netted body (33c) includes a step of
forming a netted strip (33c), and

said step of forming said netted body part (33a)

15 includes a step of forming an annular body (33a) by

winding said netted strip (33c) being subjected to said

surface treatment once or a plurality of times.

* c L M S *
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perform ng sandbl asting on both front and rear surfaces of sai d

netted body (33c). 8. The nethod of manufacturing an oi

separator for a 5 conpressor in accordance with claim7, wherein glass

beads of not nore than 200 [err]min grain size and at |east 500 Hv

I n hardness are enpl oyed as sand in said step of performng said

sandbl asti ng. 10 9. The nethod of manufacturing an oil separator

for a conpressor in accordance with claim7, wherein said step
ABSTRACT

An o0il separator for a compressor according to the
present invention is an oil separator (33) for separating
oil flowing into a high-pressure chamber (21la) from a low-

5 pressure chamber (21b) with a compression medium in a
compressor from the compression medium, and comprises a
demister (33a) which is in the form of a net formed by
braiding metal thin wires and has surfaces subjected to
sandblasting. Due to this structure, an oil separator for

10 a compressor not reducing oil separability also in case of
employing an HFC refrigerant and ether oil in combination
with each other is implemented. The demister (33a) is
formed by performing sandblasting on both front and rear
surfaces of a netted strip (33a) and thereafter annularly

15 winding the strip.
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of forni ng said netted b%dy (330)

& ~
M’\. ¥

9 hefides a step of

Jprang . d:net tigd

strip (33c), and said step of forning said netted.body part
(33a) 15 includes a step of for g sem zamngiar body (33a) byrﬁ
wi ndi %md netted strip (33c) beEng®sullj ested to said sur f .;\‘;‘.' >
treat nce or a plEFAEDRIITERSWCABR SN~ ERHE '
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(57) Abstract {

A separator for compressors, which is an oil separator (33) for separating an oil, s
which flows into a high pressurc chamber (21a) from a low pressure chamber (21b) -
together with a compressed medium, from the compressed medium in a compressor, the oil of 33'}”
separator being provided with a network demister (33a) formed by knitting thin metallic % - :‘:‘
wires and comprising surfaces subjected to sandblasting treatment. With such arrangement, 3 7
even in the case where an HFC refrigerant and an ether oil are combined to be used, an oil {2 22
separator for compressors is realized which climinates degradation of an oil separating a2 1 ﬂ‘ ::
performance. The demister (33a) is formed by winding a network band (33c) in an annular 2a
form after inside and outside surfaces of the band are subjected to sandblasting treatment. 4 I ] :
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