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DESCRI PTI ON CENTRI FUGAL PUVMP AND METHOD OF
MANUFACTURI NG THE SAME Techni cal Field The present

WO nwsbiden rel ates to a centrifugal punp, and POT/@P2004/017222

particularly to a centrifugal punp whose conponents

such as an inpeller and a casi are manufactured from

a sheet netal and a nethod of manufacturing such a
centrifugal punp. Backgr@amgcgyprfsnerally, in order

to efficiently convert velocitg ener of afluidinto

or SENFELEREAGy PUMEC O IEIGHID fufpMANUPBGIURGNG GHE SAME
have a nechani sm for decreasing a velocity of the

fluid discharged froman inpeller so as to recover a
pressure head. Further TechnicastBgeldentrifugal punp

havi ng lural ity of i || ers.disposed _in seri, |
requiré@mg&Pﬂ%ﬁ%ng ﬁ%gﬁggﬁgh1fg}aFS§diﬁgaacF iﬁfﬁi@ﬁi pump,
da @ mic e petragedlmel ¥ e¢o & centexiughageunpReld e components
Thus, in a nultjstage centrifu%al punp, a gui de_vane

| SUGH del FRUSBRE hLCR FREE AR SHRS G LBEREdSIGIgiRed Trom a sheet

vgd 0£1 tah Ofa Acthiddoanfahepdiparing Ehthh QA rifugal pump .
next-stage inpeller. This gui de vane conpri ses

di ffuser passages -for decreasing a velocity of a

fluid discharged from ag_j ]l er., d return passages
for leading the fluid, %ﬁ#gﬁgﬁggdpgggéd t hr ough t he

di f f usedepasshbes, ihootrhemext - &igel émpel| eonvast velocity
di scl osed inh%fe.&agggese | ai d-open utility nggeL
pUBTT €4t T b No- U6 40858, PEPHERT PhEREbGVe- RefitPdhddugal pump
di § frsghi pagsagesaard o ke dreiiiidh PassagesrBa%end a velocity
conplicated shape, it has been custonarY to formthe

e

G Q69 afbuby GSPEGarEsith TromyaTe APl eTheor 8si o recover
g&‘ggggaégﬁgea%at&e CASL 19 e,V aRa St NAY e SAPRE Bugal pump
having a plurality of impellers disposed in series is required
to have a mechanism for leading a fluid from a certain-stage
impeller to a next-stage impeller.

Thus, in a multistage centrifugal pump, a guide vane
is widely used as a mechanism for decreasing a velocity of

a fluid and leading the fluid to a next-stage impeller. This

guide vane comprises diffuser passages for decreasing a - -

velocity of a fluid discharged from an impeller, and return
passages for leading the fluid, which has passed through the
diffuser passages, to the next-stage impeller, as disclosed
in the Japanese laid-open utility model publication No.
6-40958.

Since the above-mentioned diffuser passages and the
return passages have a complicated shape, it hasbeen customary
to form the guide vane by using resin or by casting. The resin
guide vane and the cast guide vane can have smooth passages
therein for leading the fluidtoasuctionportof thenext-stage

impeller, and hence an excellent pump performance can be
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therein for leading the fluid to a suction port of the
next - stage inpeller, and hence an excell ent punp

w@erkaoence can beobtai ned. However, the resipChumde/017222

vane may be corroded dependi ng on characteristic of
the fluid. Therefore, the type€ of fluids which the
punp can treat with are limted. Further, if the punp
i SbtseAefOr delivering waste water, the resin guide

vane is_worn by suspended substances such as sands _
cont ai EF$Ret hhases inag et derrrh@agt hecHairled flepending

C35Enaf UG dihie- §8%h 1 @8 Vang, o L e £OT 1S @thﬁefluids

the wear can be prevented from occurri ng. Fbmeégr,
celichuie wame camseseat mahtif acteirliingl tedt tkurther, if the

i ncreas I rde 0_solve such praqble t here_has,
RO i seRe at nt FrRRutP Bilfie Maltng Toa TracarSuide vane
sestworn floy stespeadedgsabyebacilsy sofchaafl wiathds contained in
di scharged froma rotating inpeller, a plurality of

rERGrPRTERSER FBE - | X TRE (HE 4T FRRdnni & 1R RS Asatping the

thsotafuide vlrid usele @6t o QWar dna Wise rk%rg%esb‘.j%»vented

and a main plate to which the diffuser section and"the
r BYQR N OFSVEY 1% f i Xewevalt, ofhehicelstar guhdaufvadtar eduses a

fﬁg u??égﬁ?58§egggt_eg:?ﬂé¥%ﬁ§éof | nvention The

centrifuga np havi ng user section, the
ret urn Mapeserand ddierarauchpbadie] embj ddheareehas been proposed
-nanufactyred froma sheet nebg&, are exc%ylent in

COrTUSToht P 3t JIHR & A G A iddi3targs tion for decreasing

afdeanpe esgus£ze £heilll vi dwhbhgahi ghof i ebeReYnAmpeller,
obj ect of the present invention is to provide a .
ceithiFargaly SIEh VRES Ssfiel hevdhpagele ahbitdn which has

fystbeg em&a@f? R PUPrREEF UGS, 3R 4y gf%é&f%fge side,

met hod of manufacturing such a centrifugal pu
ornéra meiachlete thevhabuvehebfédfpsacceedingnt andnshe return

vanes are fixed, all of which are manufactured from a sheet

metal.

Disclosure of Invention

The centrifugal pump having the diffuser section, the
return vanes, and the main plate, which are manufactured from.
a sheet metal, are excellent in corrosion resistance and wear
resistance, andcanpressurize the fluidwithahighefficiency.
An object of the present invention is to provide a centrifugal
pump which has such advantages and can further improve a pump
performance, and to provide a method of manufacturing such
a centrifugal pump.

In order to achieve the above object, according to one
aspect of the present invention, there is provided a
centrifugal pump for pressurizing a fluid by rotating an
impeller, the centrifugal pump comprising: a diffuser section

for decreasing a velocity of the fluid discharged from the
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aspect of the present invention, there is provided a
centrifugal punp for pressurizing a fluid by rotating

wa@eoosmpabd er, the centrifugal punp conpri si ng: PEI/JP2004/017222

di ffuser section for decreasin% a velocity of the

fluid discharged fromtheinpeller; a return vane for

| eading the fluid which has passed through the

diffesterseckbonrhovandiRohaegdisigdehe & INEINwREahend ® passed
ich t di ffuyser section and the return vane are

fF e IR AR IS EFUSEEr AP M RBETC ROl SPRRT AR M if aastapn plate

fos RRd diD th PASFFYS X bardiiRg bhombbe hfiNStine are fixed;
section to the return vane . According to the present

iFv@ém | DRrugeetas enengest Fast amab themiey snederer® il in a
PP L0L B LG RE RARIRAS LU AAALNG TLom 1 D8 fbuser o,y

to the teturn vane, a resistance agal ns
fvane. f | owi ng through the passage can be small and a

| oss ¢ thus, be small,.. Therefore, a high-efficient
centriﬁgﬁﬁﬂf cdh Bgmbcﬁqﬁﬁﬁﬁill%q¥ Tty r edpecause  the

asipect t@fal heepbeseBhobRYeRll 8Re bRepdirbiueel i%€¢tH0Passage
the return vane, the main plate, and the structural

eRberdare FoPRedher ohid Witdetsemliion o Bhereebpradvane, a
a0 e B oL Ny P esenind BYANY Plowi g ShESGLHBle PABE e can

i's a cover plate forned froma sing
dor efverlrledandpect 1obst heapr éders baventalh, tHtherefore, a

r.eturn ne. engages.w.th the cover plate to, prevent
tHe cB%%flg%%?g % Fg%rﬁéj\?figﬁg pﬁf&‘hporco%)%go@t%c?ﬁgvﬁgesent
i nventimn,a hecanseratl akbe ceoFone osdednasihit@ntion, the

di ffuser sectjon, the return vane, the main plate, and
tHet SEF et SR GE L ARnbERe aF 8T HEREANEY 018 BREB: PAB&, and the

S @su 54 8 RERBS rSheel _afo%nfé‘?f‘tfricflﬁjgélls]@é'@? RavLRg an
excel l ent corrosion resistance and an excell ent

In a preferred aspect of the present invention, the
structural member is a cover plate formed from a single sheet
metal.

In a preferred aspect of the present invention, the
return vane engages with the cover plate to prevent the cover
plate from moving.

According—to the present invention, because all the
components such as the diffuser section, the return wvane,
the main plate, and the structural member are formed from
a sheet metal such as stainless steel, a centrifugal pump
having an excellent corrosion resistance and an excellent
wear resistance can be achieved.

According to another aspect of the present invention,
there is provided a method of manufacturing a centrifugal
pump for pressurizing a fluid by rotating an impeller, the
method comprising: forming a diffuser section from a sheet
metal, the diffuser section being provided for decreasing

a velocity of the fluid discharged from the impeller; forming
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wear resistance can be achieved. According to another
aspect of the present invention, there is provided a

woredokooB4ed manufacturing a centrifugal punp foPCT/JP2004/017222

pressurizing a fluid by rotating an inpeller, the

met hod conprising: formng a diffuser section froma

sheet netal, the diffuser section being provided for
deeeeasinngare Febacd bicel ndieal) tthe hiseharged d&omy bhevided
[ eIIer',forning%ﬁhg%urn vane froma sheet netal ,t

,th
AT AR BT g B IEET 6P BadiRg HREOHIH G R fuser
hasc passad L oyehathe didd userns: E%‘a_{r?tpgla@'tezggeﬁ% sheet

si de; forn12?.a mai n"plate froma sheet ne
digtabertbe i biisen aert Fer irnd vdre dediunn Maved bed.ng fixed

t [ | form . tr er .froma

s%géet?é m%%%r?%telhaeges’t :?l?cr}tg[hl?laqs an%%ﬁcaclbueﬁang% perm(%)velrde@d: G2 sheet
s hertilrg st stepfalr methbiar deiass age vexieehdiongshbohening
t he dif%user section to the return vane; and.,

FEEMD) T AT EH USRI IS &AL I RN E TP pd Vidfeisqheection

Med AR akeurandahBe shaucd skmbl IRghele Ry MRIHNGection, the
processes, the wel ding processes being performed from

1R WeieV 3R de. CAECBRANNG 18 whe st dsemt st rveherah, member by

eyt kb i SIS 8 LR 4 L8 s £com

drte peatfieor sedefrom t he sane side, the centrifugal punp
havi ng ,an, excel | ent rrosion_resistance and an
excelIghc?ﬁé%n?eg?sfgﬁcgrggﬁnﬁe%ﬁﬁﬁq QEmS?%S?H?Ed?ll the
|dorgp @b es r £tle aspepeédof rbheapsrsedt mbBYeNbhANarthg8ssembled
jéé tural nber and the return vane are ral

I nte
&P 1y Y STTRFRS HRE diRECPr dEEsBET AREBR %gomo¥he same

therdr esgat ceAventdQl thenst ANGEHElL M S ff e @Pdcorrosion
-the return vane can be "easil y-assénbl ed. Brlé?
Dascks panen ehdDraweKgsllent wear resistance can be easily

manufactured.

In a preferred aspect of the present invention, the
structural member and the return vane are integrally assembled
by a single welding process.

According to the present invention, the structural

--member and-the return vane can be easily~assembled.

Brief Description of Drawings

FIG. 1 is a view showing components constituting a guide
vane incorporated in a centrifugal pump according to an
embodiment of the present invention;

FIG. 2A is a plan view showing the guide vane of the
centrifugal pump according to the embodiment of the present
invention;

FIG. 2B is a vertical cross-sectional view showing the
guide vane of the centrifugal pump according to the embodiment

of the present invention;
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FIG 1 is a view show ng conponents constituting a
gui de vane incorporated in a centrifugal punp

w@ewenai4smy t o an enbodi nent of the present i nvRCI/IRM04/017222

FIG 2A is a plan view show ng t he guide vane of the
centrifugal punp according to the enbodi nent of the
present invention; FIG 2B is a vertical

Cross- smnmlomaisvaeMCB@mmtmg bhéwgéh@%lﬁ@nQH@:ddﬂﬂe vane of
np accordi ng to the_enbodi nent of

pﬁgé r@:er%l%%ﬁxﬁé%arjoﬂm@écc@ﬁdsl% se ﬁéx?a%mleow@@ngmmg present

theyaut denvane of the centrifugal punp according to
t he enbodi rrent of the present invention, FIG 4 is a
pI an vilelfF i 4 Usta rLRAGY 1 ¢ie uidmse‘rraiflmltdmawxgaandr of welding

accor H?S]g)tlgq}egngﬂé %1‘(’51% r?é #Eh?‘he pri;ééﬁ%%iaﬁ\%%%ﬁpordmg

FiG. tise | smhodémendalo fooss sartdminal nwégwibhl ust rati ng

the ma wel di ng .and assenbl i ng t he guide vane of
t he ceﬂéﬁ? ?f’géls P §rR§SES Jiifghi Lopstrating

thes piesest 6éPVRELEOAY FhS aBsbibdiNgeWhld WSUALRS of the
the manner of welding a diffuser section, a return

VERRL T hFd0a L iRVAP 1 GE@T $1N9 Heo ddrr amaafhinenimef the present
aceeLdi ngnto the enbodi ment of the present invention;

FIG 7 1s aviewillustrating the manner of wel ding

t he di fBiSer6 secta oneand lilhe tneitirp) dftes mleln@eB dfSwalding a

1Ly h f_welding th
e CREEF B 8 TRt o AP Pt B ere of the

I@er&tﬂi%&hmm@ a&fb@.s@ﬁlﬂ@lt% i ten®fo B e ¢ icst %@1% present
centrifugal punp according to the enbodi nent of the

P&kt LT Rivent i on.

FIG. 7 is a view illustrating the manner of welding the
diffuser section and the main plate;

FIG. 8 is a view illustrating the manner of welding the
main plate, a cover plate, and the return vane; and

FIG. 9is aviewshowing an essential part of amultistage
centrifugal pump according to the embodiment of the present

invention.

Best Mode for Carrying Out the Invention

A centrifugal pump according to an embodiment of the
present invention will be described below with reference to
the drawings. As shown in FIGS. 1 through 3, a guide vane
10 of the centrifugal pump comprises a diffuser section 11
for forming diffuser passages 15, a plurality of return vanes
14 for forming return passages 16, and a main plate 12 to
which the diffuser section 11 and the return vanes 14 are
fixed. The diffuser section 11, the return vanes 14, and the
main plate 12 are formed from a sheet metal such as stainless

steel.
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Best Mbde for Carrying Qut the Invention A centrifugal
punp according to an enbodi nent of the present

wO poosnei4on will be descri bed bel ow with refer erCBIF2004/017222

the drawings. A s shown in FI 1 through 3, a guide
vane 10 of the centrifugal pu conprises a diffuser
section 11 for formng diffuser passages 15, a

plural itlye ofiiretigen wares okt fori d IR NGe8CLHEB each of the
passages 16, and a main plate 12 to which the diffuser

SEETRRCT1PARE2ORE Aoy uPRd dfed 11gCalte fibeedaith@late 12 by
dWéi@§§g Seﬁﬁéoﬁe@&rntbgnégtyﬁ”a¥@”8§v£é€dﬁ&%ﬂa“%éyﬂr%f the
plate 12 are forned froma shee suc

slf%tlmI@sBaslSeeleS Tite dirfd‘lm Beced obo 1thesmdiini @é.dtte 12 by
in i.ffu er and is. fix

TPl Phe e S Bt AR e o RPnRBE S 48E fowm in
dir vt deid, iansaepath of tie matrumaa;assag@s ﬂ-@rméﬂdlﬁrtfhe fluid
fixedtothenﬁlnplat e 12 by welding.. In th

RILTLIF 85 VI PRESE ToAPoREFES, C%‘éegﬁb\ﬁrﬁ 913F‘I%adﬂiltl@nally

st &pvilde@f bt bReBRI AnRl 2Leuld b%n%%rq%dah@.k%%'ﬁdf plate 12
passages, and hence an integral cover plate 1

a%eli 29 obal SWOSFB@M@%eﬂﬁmrﬂhe return vanes 14 and

t he mai sto st
shown é]ls %@ﬁi%t eéj‘col\/elrt I‘%Date %3 oﬁ%e frﬁmaed from
sarﬁqlreg@@étequtalThughmshetgm deldaneaﬂe I:tarbahe be easily

e R lR0t noPH b Bsehgbne ThE CUBDCPoARACES13 3 Bos & smooth

sk £€ls @ge Shovkle | BoTé & pBateSPeCi &i §3Lk¥b 1ElE 260%RIbwn in
plate 13 is pl, aced between the main plate 12 and the

riet@r P varr@erd Tl the the Tt @ et e thie 1@opéﬁc,@|dab@tween

g angd trh%lraecté”l@ \éﬁ@etﬂlé 9é€u39ﬁ|9§1qeaf§j 'amcgg.flr?é ?n%l@yplate

penetration wel ['aser using a no
pr v i tded O@tvetlh@l@lt(m 1c3f atltiethaune’plham(ardﬁe 14 mtdiwelded and

ﬁgﬁﬁﬁF%%Eg ﬂ?' egl%E%t%%h.mr%é%ﬁ%”o?lftge%sugggg Q nozzle
20 provided at the side of the main plate 12. In this manner,
the main plate 12, the cover plate 13 and the return vane
14 are assembled by a single welding process, i.e., the
penetration welding. Further, as shown in FIG. 1, engaging
portions 18 and 19 are provided on the return vane 14 and
the cover plate 13, respectively, and when welding finishes,
as shown in FIG. 3, the engaging portion 19 of the cover plate
13 is pressed by the engaging portion 18 of the return vane
14, so that the outer peripheral portion of the cover plate
13 is prevented from moving.

As described above, the guide vane 10 comprises the
diffuser section 11 for forming the diffuser passages 15,
the return vanes 14 for forming the return passages 16, the
mainplate 12 for fixing the diffuser section 11 and the return

vanes 14, and the cover plate 13 interposed between the return

vanes 14 and the main plate 12. Therefore, as indicated by



14 are assenbled by a single welding process, i.e.,
the penetration welding. Further, as showmn in FIG 1

we@p@agoag portions 18 and 19 are prOV|ded on tPET/IR0H/(117222
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vane 14 and the cover plate 13, respectlvely, and when
wel di ng finishes, as shown in ﬂ , the engaging

portion 19 of the cover plate 13 is pressed by the
etaghRrgoponti @n 1knofd tdes dled 8§ 8d Vanenla, ro@atthaly tihgeller
out er perlpheral ortion of the cover plate 13 is

pt G ERE B SFr bt POV IChPR IS S 1 §E R hER| 28T EOWE Hél’fgj—‘uthe return

V%H§sé$e%°ﬁ%“ $83 tihe ﬁjdér{ uses &§CLi Qﬂséﬂla&%% fs(lrcfg g .e.,
the di ffuser passages 15, e return vanes or
f i athgroke poatuorf pi‘é@agesp 16y aheemal—atplg&t emp2 Iflgyr) .

14, andt TRE" VRIS pf A6 3 1 CHTOREd baTHEdh G duide vane

r 130 Uk vaass] 44. anzds tshewmaumed;at @ d2d STft&feeﬁ@fﬁusaSr section
'nfic ted bythe arrow A, a liquid discharged froma
'%%%FI a?%e%%r?%%dtW%u%ﬁ§u%%é%@%%s|¥% Forrkixed to

aaﬁefﬂagm bMhect he b?t qeee&amgﬁ%gw T alxsf&m@ m‘fdme
to a discharge sid di scharge port o

punél@atasmewlétiageimmtiema andRl @Rr zweérddr& éﬁ@wexamplef

LPgcTRIDEE 01 uhhgh the pgwf%gﬁle%g&frgo% A Wad or the

U &1 S &dtdon I
thbeeb\,serrniﬂcae eleI(andl 1t h@hees tir ow\askswh4i mEFEch.i xdthdicates

0 ate 12 by r welding. The arrow B in
F?éoﬁ EHBPC LL st i) ﬁ#}s}lﬁ r%‘@?‘?%ﬁgrand | aser
wel di ngrd forwexaimpgepoX¥feohaser swekei Ag) Frs;. pqrf %rs”%own in
fromthe front side of the sheet surface o f

TheG ardrohh e ShowR et Fl & the ﬁéfcélé?ﬁ]e‘éa@eﬁdt‘hﬁndgthe diffuser
déé@ﬁibﬁ”l? aftré heel 08! #E8m + nﬂ%%é"@é QquQheorclt:L'f%%ér section

shown I n ., as shown i mai n
121 bhepeeeurﬂtwaneweldlagdoﬁhéadeﬁfuseﬂmsémm mmzhﬂe 20, so

ed fr the side o f the ?I er s ﬁlon 11 b
aéﬁ%%\gtt%a Seon%\[%l]/elec‘? ngOBPOREEES udf hg ear%j? & e gyelded
simultaneously. Further, in a weldlng portion L2, as shown
in FIG. 7, the main plate 12 and the diffuser section 11 are
welded from the side of the diffuser section 11 by penetration

welding of laser using the nozzle 20. In a welding portion

- L3, as-shown-in FIG. 8, the cover plate 13 is interposed between

the main plate 12 and the return vane 14, and the main plate
12, the cover plate 13 and the return vane 14 are welded from
the side of the diffuser section 11 by penetration welding
of laser using the nozzle 20, so that these three components
12, 13 and 14 are welded simultaneously. In this manner, all
of the welding processes illustrated in FIGS. 6 through 8
areperformed fromthe same side, i.e., thesideof the diffuser
section 11.

FIG. 9is aview showing an essential part of amultistage
centrifugal pump according to the embodiment of the present

invention. As shown in FIG. 9, the multistage centrifugal
}
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that these three conponents 11, 12 and 14 are wel ded
si mul taneously. Further, in a welding portion L2, as

wWebwanoi4m FIG 7 , the main plate 12 and the dPET/ire04/017222

section 11 are welded fromthe side o f the diffuser
section 11 b y penetration wel & ng of |aser using the
nozzle 20. In a welding portion L3, as -shown-in F-I1G

8pymp hEo c:@cmprmbatsealﬁlu:-‘falllmtyebrfo-ﬁ@élkl%tx\@m the casing 52
nai n a}tle% and ﬁtie return vane 14, and the main
ptRt@Hish the {BReLLpirst 811878nA0USE efiith & &Rdatpble main

agga el stedsd ram dinerisd Cﬁn}%lié@s & f FUSem SBOLd PN o %T(])héo casing

enetration wel di ng | aser using the nozz
s%fth%\t diwagedt ﬁ@é@ @omﬂmﬂtﬂstﬂzcyf 1Bn’aads14gar easings 52A.

T T TR TR

wel di n pr ocess rat
pef f oneeddf ao&nﬁ:heniamfstscﬂae césmgsthEASI de of t he
di ffus sectl i's a view show_ng

essent | %glefrsa5ﬂuiif?sqla§éo%%‘iﬂ1taﬁ payat blaﬁﬁrvals on the

ac£ 0N @magfﬂ 8 3t, henendediimtqre f1 § %ﬂ%rteeﬁfw&thnﬂﬁ@%ﬂh shaft
As shown in FIG 9 , the multistage centrifugal punp

50° congtd §8§t4 of bralst §lafo g hpel ulegarSaBJc@maqgnazle same
'dfhf’@éfﬁ L he ddmpeakl ﬁﬁ]ﬁe?%e?é%lh %ecgi%fi‘ggeg [OLAL :bl £ shaft

malin s t 53 on whi ers are rmun
The idasﬂ'énfgl-éﬁ i Sl wiadied slfniﬁt & Pliwr aopleaf to a motor (not

[ i ngs 0- 54 are ovi.ded
r%éé“é% b v Qf/%glt %3 iiﬁerrﬁg&pc?%ﬁ 5R& 3 5!‘9"?%8 i Fodfr through
itHemnat agesh£pisisgs TRA imdhel 1apehlaistht & £kl SPosed Formed
#ﬁe gqual intervals_on the main shaft 53, and are

Wyraal Yo e bt BEEG IWSLUR R RS r?é?aﬁ%:"f%ﬁ sBeeThe suction

ports s ﬁuﬂﬂ%ﬂd@@léé{&ﬁu 0}15 plurality of
direction, and the 1npellers are spose Pihe

r@%lrii%hélfaﬁle% PR sextles héfmeng‘raltﬁn%haame%stzsucbupéechs the
rot atggﬁ%{tiﬁgéﬁzg %hygﬁ gh tﬂg %%ngﬁl %a?{lgéga?%?hganes o6
|amt&$ﬁae$e5ih cthffjfm@er csaeseltllg)r1527 doe formedg diffuser passages,
a plurality of return vanes 58 for forming return passages,
and a main plate 59 to which the diffuser section 57 and the
return vanes 58 are fixed. Although not shown in FIG. 9, a
cover plate s previded between the return vanes- 58 and the.
main plate 59 in the same manner as described above so as
to smoothen a step formed therebewteen. Further, each of the
guide vanes 56 is fixed to each of the inner circumferential
surfaces of the interstage casings 52A, and is disposed in
thevicinityoftheouterperipheryandthebackside(discharge
side) of each of the impellers 51.

A first annular partition wall 60 constituting a part
of each of the return passages is fixed to the backside
(discharge side) of the return vanes 58. The first partition
wall 60 has a first through-hole 60a having a small inner

diameter. A second annular partition wall 61 is provided at
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froma sheet nmetal such as stainless steel. The
mul ti stage centrifugal punp 50 has a plurality of

w@iodaosames 56 each having the sanme struct ur ePEEIR24064/017222

above-mentioned guide vane 10. fFach of the guide vanes

56 conprises a dif fuser section 57 for formng dif

fuser passages, a plurality of return vanes 58 for

f o erichigs ated tiy @ iaksageshe did st PRER ipianew591t60 WAheha space
t di ffuser section 57 and the return vanes 5 8 are
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themain plate 59 in the sane manner as . ove
v aseeengnpshfergdStode f drleed haeiepewereninBert heliameter

: ' es 56 . A t 9. each of the i
ﬁ%ﬁ%?e%?ﬁgﬁﬁgng%?¥%F §8r§§%§s£g§%?h69+ﬁT% §tagd the first
clast oigghSRAL eandai.s Ohspsedenibotihgenit¢i Rihky fafrstth@artition

t i ph and the backside (discharge side) of
R BF R e RS R kT L Pat ity B2 g from
VEthd e BGneonBtdtict idg S Pateds Hacdy of fherel !ég?%odj}ment, a
passages is fixed to the backside (discharge side) o

R F et WRrng g ronThbef ke r phrgkt¢aninmld27600has i tutes
Add rscbhhopghehelie,50a,nayng a small inner

I
dianeter. A secong annul-ar partition wall 61 is
provi détl & thilee divddhartgey sicte tofi fus T igwsip partitd ahe above

| nd S e 62 is.defiped between the first
iR e PR PR T 6 E ond T parci EPERSA PYsEne motor,
Eheigadanis parttricduee dvehto &hdhaspal seeondt hhbauah-hoke ction
6la havj ng, an_inner diameter substantially equal to
tﬂ&??ﬂ%t@ i ahiet et 1 BECERENT PESRIERNODYFhSte 1604 1d.n 9. The

thi fu earbedi B e d E%Hdéflt%te Eﬂg%g%gn;Wé g@%ﬁ?ﬁﬁf? d Py the

second partition wall are rom eet neta

siRtrlangt Ampledde st 88 . andl t hé s derssddimesd , faoporthe@nouter
ﬁﬁﬁ%gﬁéﬁ%ﬂigﬁ?%?ﬁﬁ %éﬂ%%g%?ﬁ%%gﬁg15%5&%%5%%&5&?%6. The
liquid introduced into the guide vane 56 flows in the direction
of arrow E in the guide vane 56. At this time, the liquid
passesthroughthediffusersection57todecreaseitsvelocity,
andthusvelocityenergyoftheliquidisefficientlyconverted
into pressure energy of the liquid. The liguid-which has
passed through the diffuser section 57 is led by the return
vanes 58 to the suction port 5la of the next-stage impeller
51. In this manner, the liquid is pressurized successively
by the multistage impellers 51, and the pressure head of the
liquid is recovered successively by the multistage diffuser
sections 57. Finally, the pressurized liquid is discharged
from the discharge port (not shown) of the multistage
centrifugal pump.

As described above, the liquid is successively
pressurized by each of the multistage impellers 51, and the

liquids having different pressures are partitioned by the
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Wth the nultistage centrifugal punp having the above
structure, when the inpellers 51 are rotated by the

WOorRa06/103499 | i qui d i s .introduced into the inpel | PCT/H12004/017222

t hrough the suction port 5l1la in.the direction of arrow
D shown in FIG 9 . The liquid Pntroduced into the
inpeller 51 is pressurized by the rotating inpeller
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and the I qui s fer ent pressures are
partitioned by theflrst partition wall 60 and the
second partition wall 61 into_a high-pressure side and
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such a centrifugal pump.
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i nvention has been described in detail, it should be
under st ood that various changes and nodifications may

wheoosaam t hout departing fromthe scope of tPEr/JP2004/017222

appended cl ains for patent, ang the scope of the

techni cal concept described in the specification and

drawi ngs. Industrial Applicability The present

invention is applicable to gigagMy i fugal punp whose
conmponents such as an inpeller and a casing are

manuf actured froma sheet netal and a nethod of

manufact Ur kG sielh A, 6201 puhi0ato PURRCCLAYE by £ £1uid by
centrifugal punp for pressurizing a fluid by ré&atlng
arctapenbern daipg ldemt,r ifaighl coubpi fogpli pung: camghirfising:
fuser segti far easing.a velocity of.the fl ui ,
i scharg ot RrSRLsar et T der et 8t Tahe®F 5w of Ehe rluia
| @aslchgribd ffireind swhidcc hiniasl passed t hrough sai d

di ffuser section to a dischar%e side; a main plate to

whi ch sai'cCdrFruderesteri baadhldshig féudch Wrdsd &ve passed
fixedigandaacstuctal Jmnber, (o SMaRLBANLAG 3:8kep

formed in a passage extending fromsaid diffuser
sect i or? tR sai Rl 2k ukd whheh, saidadiééfusiefrugalctgum and said

agg@ﬁpﬁngakg g%@i@a&egngﬁﬁyin said diffuser section,

sald return vane, said main plate, and said structura
nmenber arstfoctedal roemheshéer mmbathedind eertel Wgadmed in

pu according toQ claim1 or. 2, erein said )

5 PRl CREmpeint: TEOBoverd Sl S g A8 H onta said return
svaghe sheet netal . 4 . A centrifugal punp according

to claim3 , said return vane engages with said cover

plate to prevent said cover plate
2. A centrifugal pump according to claim1l, wherein said

diffuser section, said return vane, said main plate, and said

structural member are formed from a sheet metal.

3. Acentrifugal pump according to claim 1 or 2, wherein
said structural member is a cover plate formed from a single

sheet metal.

4. A centrifugal pump according to claim 3, said return
vane engages with said cover plate to prevent said cover plate

from moving.
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by a si

fromnmoving.5 . A nmethod of manufacturing a
centrifugal punp for pressurizing a fluid by rotating

wa@eoosmpabd er, said nethod conprising: form ng BCT/JP2004/017222

di ffuser section froma sheet tal, said diffuser
section being provided for decreéasing a velocity of
the fluid discharged fromsaid inpeller; formng a

return yang heenba @'Ie@{arﬁﬁtaaituﬁﬂﬁ% 56&@56&@&%51@6'@1&@ for
provided for leading the fluid which has passed

tIF RBGHT S &8 Idief fdyed RerivrEbna @nsémeéée@,d@ald method
f or pgsgngaln plate froma sheet netal, said diffuser
section and said return vane bei ng fixed to said main
pl at e; fmwmlng a éﬂfﬁuﬁ@mabaumﬁnn fram a sheet nettall,, said

S ructura er P f or snoot heni ng
R R T R P R R 6 R hrBAR R Wocity
dmfftllsér fsecti ansithagdjed retdi nsyadeingadiagsenbl i ng

said diffuser section, said return vane said main

pl ate, EREIERY P EFURTR AN HyEhedtdmeFal, said return
p&@@@%@@ﬁmgzﬁgvm@ggl RYPTREASSES thel B9 LRSS far e th rso@assed

the sane si hod of manufacturing a centrl
purpoagkopdil g did falsairmss: Gt ivreried na sai acbarget uaajle ;
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section and said return vane being fixed to salid main plate;

forming a structural member from a sheet metal, said
structural member beingprovided for smoothening a step formed
in a passage extending from said diffuser section to said
return vane; and

assemblingsaiddiffuser section, said returnvane, said
main plate, and said structural member by welding processes,

said welding processes being performed from the same side.

6. Amethodofmanufacturingacentrifugal pumpaccording

to claim 5, wherein said structural member and said return

vane are integrally assembled by a single welding-process.. ..



