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WD 2005/ 103499 PCT/ JP2004/ 017222 1 DESCRI PTI ON

CENTRI FUGAL PUMP AND METHOD OF MANUFACTURI NG THE SAME
Technical Field 5 The present invention relates to a
GeObLssfisaey punp, and nore particularly to a PCTUPI/O1T222
centrifugal punp whose. conponents such as an inp T

and a casing are manufactured frdlom a sheet net aI and a
nmet hod of manufacturing such a centrifugal punp. 10

Background Art General | y ﬂ)g’séﬁf@fcﬁ efficiently
convert velocity energy of af Into pressure

ener gyENEREEEAL f RIGAP WETI@D EQUIMATRAC HARING THE  SAME
nmechani sm for decreasing a velocity of the fluid -

di scharged froman inpeller so as to recover 15 a
pressure head. Further Bechulidaslt ayeeleent ri fugal punp

haV|ng a Iu | it IIers osed in s S

reqU| red TI%[ %aevsee%z} rjfélg nngPn g ﬁgﬁdpﬁg& £F eﬁﬁ]dfgufqaolmpump'
a card auomespagelcuhpewe:ro ha:@trnebcﬁu@tlag@mpmp%é@rgomponents
Thus, .in a ﬂU|tI3 age ntrifuy % an qg §U|de vane

20 T ReHety oS chaPt S GrigeeF 2akihgd £rom a sheet
velmetidy aof aamdtibdl cdahesdeDgrihe SldH 8 Eonerifugal pump.

next-stage inpeller. This guide vane conprises

di ffuser passages -for decreasing a velocity of a

10f luid di scharged from aangpg%gﬁd Apd return passages
for |l eading the fluid, which has passed through the 25

d!ffuser6§§§§%ﬁk%¥rt%?tQQﬁeﬁe%P- dgeliompdlyl @onpvagt velocity
di selospd od By tftl%raia@ﬁ‘ﬂgsﬁréQéﬁiré’p&@e%%' ! 'éycétTH:qf%. gal pump

publ i cation No Since the e-ment1 one
d| ffuseadparschdes itk thanedhemimm fassageschaimga velocity

;
conpt i gal eﬂﬁ'@%sdﬂa{;@aesdey il Lﬁbﬁ%g%l%ersosoa.%g ; ’m S ERCover

the gui de vane by usin sting
15gU|&jé>lv%m@lla¢1dheh@ caBurgutde a!ameltaathguecsmmtlﬂugal pump

o |on§%ry%ﬂ§%%1faégfiggél%rs%%%§#%§hEﬁﬁ%qﬁﬁ%%sgﬁqulred

excel hene pumpclperior f@rcktegdinden fluid from a certain-stage
impeller to a next-stage impeller.

Thus, in a multistage centrifugal pump, a guide vane

20 1s 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

25 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

returnpassages have a complicated shape, it has beencustomary

30  to formthe guide vane by using resin or by casting. The resin

guide vane and the cast guide vane can have smooth passages

therein for leading thefluidtoasuctionportof thenext-stage

impeller, and hence an excellent pump performance can be
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the resin guide vane may be corroded depending on
characteristic of the fluid. Therefore, the types of

fluids which the punp can treat with are limted.

G 3008103 ﬁbf the 5 punp is used for de|lverlngP&%H$ﬁhM0”zn
wat er, e resin guide vane is worn by suspended

substances such as sands contaified in the waste water.

On the other hand, in a case of using the cast guide
vam%tgfgééxwr03|on and the wear can be prevented from
occurring. However, the cast guide vane causes a 10

manuf act @pwﬁg’e@fos’@h@ & sy gl vlanegmjyébetqplgmd@d Seplending
pr 0&{ %raé??ffs@?é o?% ﬁ@ﬂpse@hegeggggr I é'g? fflulds
having a diffuser sectio or decreasin a ve

a fWhmah(ﬂhgcpamgedanrbm¢@¢rwmuh|amg impetEQF F@rther, if the

pl it di he .f . i C
Pl 1L Oled Bl B PPEE s A0 Ba WA Gl HEdp LR vane
disnhaﬂg31QWdeuspanded sabatphate $unthsﬂsaﬂd5(ﬁdﬂhmyﬂed in
sectlon and the return ,van fixed, all_ of
oy ke REe™rr opll RIS Bah *0h & afely oidpo the
I nvedd @rﬂtlﬁléevaﬁét rtlfﬁeugﬁirr@uﬁbnh@fvdi nhd Rheadi £&NgeS prevented
segglon the return_vanes, qﬂﬁ%he mai n plate, which
TRIMUPSCEET 209 r ofCVE Ve e et t%?StaQngﬁcéﬁ?Ehtc?Hses a

10COrf A5l @b tesirsd aeer and M&a:reasre95| stance, and can
pressurize the tluid with a high efficiency. 25 An

obj ect of Tt Ped¥ @@e?ﬁl‘(%\?é‘ﬁﬂ%?]qlse% BRevE désgbeen proposed

cend rdefnltga.nlfugﬁllnﬁu%' Khv Deg Suehraduaniageso b LaRcreasing
further inmprove a punp performance, and to provide a

met & otk 1ofc ifgh effa ét @ﬁw@ @egﬁhaw%@nﬁmm W&o tminimy Hmpeller,
or der, 14,0536 Rieye 1418, AboMe APESE e AOGRS 8hR0r1 Qi8NG 13 has
aspect ofathe present 1 nvention, %ere 'S provi %ﬂ d a
l5cemarssfeb@§hrpuab oy dpiégganszaqtgoal,ftw@r@w dbscitange side,
di f?%&;gﬁlnéglg M’a% Eg%ﬁiéHQ%l gygpu&@ﬁ%re'cscll% aﬁd the return
vanes are flxed, all of which are manufactured from a sheet

[9)]

metal.

20 Disclosure of Invention
The centrifugal pump having the diffuser sectidn, 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.
25 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
30 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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for decreasing a velocity of the fluid discharged from
the WO 2005/ 103499 PCT/JP2004/017222 3 inpeller; a
return vane f or leading the fluid which has passed

t hrough the diffuser section to a di scharge s;j
N‘éﬁ?\o(’%? 03#% to which the diffuser section and’ eﬁgngwomzz
return vane are fixed; and a ssructural nenber for

snoot hening a step formed in a 5 passage extending from

the di f.fuser setlontot e an Accor.di to

et pe e S b LT R e {7 SRRt Bassea

srmﬂiﬂte,tiﬁl the cﬁtfﬁ':’fhs‘eﬂ:r Hedtﬂ.@nttlra])ea ma&&agege&a(i@sﬂﬂian@ln plate
m t fus ectlon 0 the return yvane,

res %f”glﬁgg‘ g@%lcﬁs‘ft 1 Fleﬁl d°f %W%’ec ﬁF%HﬁH Y?Fée Gre fixed;

gﬁ%&&gf% mud&@r%qamﬁua@a aok0§lﬁo@ﬂlfilexﬁﬂ:1k§ abesﬁeﬁllﬂormed in a
erefore efficient centrl uga

SacHa e |€ﬁ<t£n§%é’fger§ré°&‘ %‘p?eéjtl L§isefe SﬁF&g?%t € the return

i nwetd on, the diffuser section, the return vane, the

main plate, and the 15 structural member are fornmed
froma sAESPTRENG . tPn A Gr SFEFEBH abpERRtHPNt hdecause the

presstexrﬁc’dlﬂ\éelmfde%%ert Q%oo%'h'éﬂ%t Hhal s PEDRI iy 3 1L QY passage
plate formed froma single sheet mstal In a preferPg

asputiensiinthd e ddnt dififarperosecitien 20 t&EUFRtVanevane, a
en Sy t C

1051 9REER ik bHELAREAND I o 1 L EVE B et N E passage can
bed@&usemaM tesl eoﬁmﬁenCsnsmMSasb& hemdilfif usefherefore, a

v.an t-h in_plate nd_t
struc r #ﬂClrﬁ)er Caelrnet lefu ad. %rg% f@l% % h?e%lr?gtea such
as stainlless meélexr@dcerxpelc‘ftugal thenpreBawitngn&@ention, the
Si st nce and an _excel | ent. wear

oot SRS A e By B DR c PUR ngrt ot Mk Sepded the

150f dtherpresantmdnbeantsden, foridaer €ros pr eheded rna tret.hod
of manufacturin a centrifu

|
pressuri Zfng &ELGET by ars&e%t% RG gﬁe ggéﬁeélﬂi ipjgntion, the

structural member is a cover plate formed from a single sheet
metal.

In a preferred aspect of the present invention, the

20 return vane engagdes with the cover plate to prevent the cover
plate from moving.

Accerding-to the present invention, because-all the
components such as the diffuser section, the return vane,
the main plate, and the structural member are formed from

25 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

30 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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met hod conprising: formng a diffuser section froma

sheet netal, the diffuser section. being provided for
decreasing a velocity of the fluid discharged fromthe

i form ng WO 2005/ 103499 PCT/ JP2004/0

Irqu)gdr()%/?({/szégr?e froma sheet netal, the return Va%é%%?zooﬁbﬁzzz
provided for |eading the fIU|d4mh|ch has passed

through the diffuser section to a discharge side;

for ee

(o H a8 TR AL & HEQR SR ne TR Ry 0% AL LLHBE6v1ae
pl ata; lfe@ddinygg thest Futd mIaJJChT@mbepaésem Bhistieght theedadlffuser
th [ ej p ' enin

st gspe%%%lbr%e Ola% dg%ggggggeé%’eﬁgﬁﬁgngr o tlﬁ;g)‘lga*? %83 a Sheet
seatatorl , tthet Hefifetarnsvangon andl adsembting tdree belng‘ fixed
dlffust%r sectlo the. return v the.ma

and
t he ST Pr 3 PrehBer- B I el rHStBFgéelg?g%grt om 3'Sheet
welm:bmgl ,prcheesseecbemg rpaitfenr bednbr P vided S stibd@hening

Accor t e present inventign, because aJl _the _
corbBhERt FBIBaS P o ROt o LBRcH Bheer section
aSSﬁmahedrebumﬁ heangl dhags P aussses t\:\l@l @bfﬂlﬁgeﬁas"ef&rﬁﬁﬁ the
fromthe sane 15 side, the centrifu havi ng an

R B T e th T s ke 3 e BHIOClOE mapber by

10" et StANGEPLr 3R B8 8 A% HaYive TN BEbHESLe s ml@lgpé@f%fﬁ?éjd from
aspect of the present invention, the structural nmenb
and-thes 38 (FifSane are integral |y assenbled 20 by a
single M@Jc%%lwgoct%ssthe%%e%@glm htagoer €88BLuse all the
i nvention, the structural mber and-the feturn vane
camcb@mﬂwar@s,i@meédfrsmu ef siBestmigitd brangf aDeawissgsbled
25 ' i .0g n in
quitte e el BYoSRat AR EOM N LR e Bdi tRe same

15accurddi ngche aentehfiogh eptnpf hahengr aseakceﬁ]ﬂzentl gprrosion

FI A . pl.a ew sl W|n t he qui de,vane of the
ce%ersl%fsuﬂg%}caepuan%c{]a\élcor& g T wegre%t‘?g&l SEERECofaPhgs easily
presentfactured.

In a preferred aspect of the present invention, the

U1

structural member and the return vane are integrally assembled
20 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
25 , 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
30 invention;
FIG. 2B is a vertical cross-sectional view showing the
gulde vane of the centrifugal pump according to the embodiment

of the present invention;
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30 invention; FIG 2B is a vertical cross-sectiona
vi ew showi ng the guide vane of the centrifugal punp
according to the enbodi nent of the present invention;
WO 2005/ 103499 PCT/ JP2004/017222 5 FIG 3 is a

vi ew show ng the gui de vane of the
xﬁ?n%ﬁﬁ punp according to the enbodi nent oFT/JWOWO”ZZZ
present invention; FIG 4 is adSplan viewillustrating
t he manner of melding 5 and assenbling the guide vane
of the c 1 fugal op di odi nent of
t he presgﬂ$j|nvg%}FOEQHE?EEQE Yggg %g?%bg ROUIEN e of
cr 0<ise §8BEF dRRPaViAWE 3¢ amtdigd h@themhmhm@mtocsf the present
vel gding, @y assenbling the guide vane of the
centrlfugal punp according to the enmbodi ment of the
present FIF. Avienaimdmn Fi€y i6 liustaatiiew thé usthnatd 69 welding
t h u sectlon e
var e A T SR R e el b Becoraing
acclor dilrey etmdoqctren@ntboﬂﬁ nﬁm rofe steimg: Mre;&emlori :nvent i on;
15 FIG b? 2 2 view illustrating the nannir of wel di ng
the diffaser secti BAF anet fé° |ﬁeﬁFaPEaIﬂ¥§W811§S§ratlng

VI ewxm Immmtdﬁﬂgreﬂhlﬂn@‘aaﬁara@éeMBiﬂm@gtlﬁé"Q;uﬂ?é Rrane of the
elvﬁ %erp at e, the r ;ﬂfe{n vane, and FIG 9
|s a ﬁﬂ¢aﬁ08§£ h?9£F>§ egPogdifirRt s hddie pgesent

10cenitmvdritgialn ;punp according to the enbodlnent of the

present |nventLon Best Mbde for Carrg Qut the
| nventi off 1% - cénfﬁl?tﬁﬁﬁw'6&%ﬁs§€é§#agn§ & Jnpnentrodivesdting a

of ditrerust pHasen,| e 40 Wdde bealﬂc?sgrfngflg Qg&@%’ of the

with reference to the dr aw ngs. own in
t NG v e yrae sanerding dio the eshodiheyhlopune present
CONRfIcEAS o ;di ffuser section 11 for form ng diffuser

passages 15, a plurality of return vanes
FIG. 7 is a view illustrating the manner of welding the

diffuser section and the main plate;
FIG. 8 is a view 1llustrating the manner of welding the
main plate, a cover plate, and the return vane; and

FIG.9jisaviewshowinganessentialpartofanmltistage

20  centrifugal pump according to the embodiment of the present

25

30

invention.

Best Mode for Carrving 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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14 for formng return passages 16, and a main plate 12
to 30 which the diffuser section 11 and the return
vanes 14 are fixed. The diffuser section 11, the

r es 14, and , the main plate 12 are faorned
fx’?{))?éognbs’sa%bet metal such as stainless steel. WplJP2004/017222

20051103499 PCT/ JP2004/ 017222 & The diffuser section
11 is divided into each of the diffuser passages 15,

and is fixed mai n plate .12 by . wel] dj ng.. The
return vanis c§1l?lf§a$sgerdiSi/eTC P ﬁ‘tlo l(é*'sa}cj‘jt'}Vd'rfietc{n<=3L%tr°eteif’rcili1 of the
passaffssdb, parshge® 19 xathd dst fexgai BoptRéend2n byl e 12 by
m'ﬁéf&ni n the st rtuctures of Elhesencgonfonen,ts, as
shown TH9 FI PO F S W Pe 21950 4t AES ndt W PPAt ¥2 42 gach of the
formeduim phesdders dl6 passagese ARG AN it @Widlte 12 by

cover. plate 13 is additionally rovi ded between 't he
ret%?%‘ﬁ)%%ES%%Eﬁdstﬂécweﬁ Bfatieed® cappopent®, as shown in

smopihien ,t besséepLA b tRe AfaisDOWMAteN F1iG fhomlhi®1 FOMEL F1uiqg
plate 13 is formed from a single sheet netal. Thus,
t hepﬁﬁ%%e%raﬁédﬂ?ft%aaéh&@ﬁma couseRbpéd,l hhd sl iohally

t hep#@f 1 d RASSALSS tHe hasuanSHRRLE 14! Pee ieim M&te 12

cover plate 13 is assenbled as shown In
Spetd f3TalT ySmadidr v vidte pitse 173 i s pl aced between 15

1ot he mai nzpl ake42:andr&he retur e.14 the. main
plate 12, theWCO\l/erg%){;atele’ el}célléaﬁangﬁep%ae%-ﬁﬁ vahe offied from
ar e idlngeé¢ ahdetimeeyl at dibusy peaejuids ommeldi ogn dfe easily
| as. ' a V] at_the side of the
rrai%’rsp e ’2.4}1%17%8%%%%&%%#3%?%% pn%?%a%?sat]egffs h&mooth
covierowlrsss ake .anfdheheovetrup havanes 2 bk ane lasserlsedwn in

o T Gy P BT r EaRERE AR fofe PhoCanbig e laced betueen
15porttheoE@ib8paaﬂe|192 arel mh@Vfdﬁﬂrl@ﬁra‘fﬂaﬁ megéfvlﬁ M@é@c}a(]jaﬁ plate
t t ti , i
2 i catel pLale TS teegestlvey e wpen el ol
of itrtescoamerd pyatperd rkdich Meessed bBY 1h8eeN4a89hRAY9a nozzle

portion 18 of the return vane 14, so that the outer
per%'tdeTéPXdeEGraﬁ gﬁeo?l‘il%é’fc:@%@aﬁpﬁjeate 12. In this manner,

the main plate 12, the cover plate 13 and the return vane

6]

20 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 wane 14 and
the cover plate 13, respectively, and when welding finishes,
as shown in FIG. 3, the engaging portion 19 of the cover plate

25 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,

30 the return vanes 14 for forming the return bassages 16, the
main plate 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



13 is prevented fromnoving. As described above, the
gui de vane 10 conprises the diffuser section 11 for
form ng the diffuser passages 15, 30 the return vanes

%@)%%&1 %hnlng the return passages 16, the "Hk§g@%$%&nfn2

I'Xing the diffuser section 11 and the
vanes 14, and the cover plate 13 interposed between the
return vanes 14 and the main plate 12. Therefore, as

i nd t 499 PCT/ JP O 4/01722 7. the
ar r%}\gngg%g%/ ZX\S %oPdls é&Jhgr&e%Chfaroqﬁ rotatd n at}:plé}q éF“peller
(deS@e$¢mmbé®ﬂetprammqﬁgesiSsc@uF$§eamﬂfﬂgwm%?ﬁd@héh%turn
return assages . is th e i SC ar ,
sid%afsag f@ ch%?gqh%%r%e g%aSl (1.e., a
nexdlsdila@lege r‘mﬁ’i esy . tibe ETLG@ dlr aildlnicltsldyﬂj/&.gtdﬁqhnffﬂﬂm%rr .

n whi ch \Y 0.is asse e shown in

IGS 4 a#&’essg%t ddsf?etﬂ% R EERERY 17, "Rheh cbyerouide vane
pl at ®@id3 sarthbilikel.r ehushovanesrids an entixeehé alfﬁhge%é%tlon

| at e by | aser | ding. The arrow B in FIG
Pndjf tat X %rdPHW%&u iléc@%ﬁheaﬁ&t|u§§effaﬁéﬁd%gal(¢ drized to

exanpd eya k0 plAGd qsﬁ'b?’ﬁ'a@'e&@)veﬂ.ﬁlﬁ@rf Oflﬁ@dalffc%nﬂ h&, F&G
front _side of the sheet surface of 4, The arrow

showfiwﬁ@@W@%%%@%%%Ctﬂaprr/o@%@|lﬁt§eénw@mrw] 6prickample,
10 ”pﬁké elraséln w%l\eﬁl ng_spB%E'fB?mE& fP&WntﬁQ FH &G 4s:maes of the

shown in ,terralnp ,thereturnva
14 Hhrek ﬁéréafsﬁ@%?ﬁwl&l se&hemrrp:w @rsdonel ded IG. ommﬂd&cates

i d trat | di
g} ?a@%ﬁgg&hf e nozz fq%u; %H? hose three 0

usli at ‘t hese three
conponenﬂSlElwelﬁlaudpﬁﬁtape MEImmmwnsimnﬁmanenuskyshown in
Fur Mg ti.Qn as _shown F
t heﬁi;rkjegl n' a? e\éﬁb n%%)%& ef u%téur%érc?tnlegnlﬂfngréh?(ﬁilffuser
l&/\ﬁl&i@dtlfqmmlt Iaeeswelédeﬁ f]h:ﬁn ditfef sdee secthomlilflfrdyer section
r.ation l,aser _using the, nozzle 20. In a
ber ) st i vl iRBohe Fe e DRI rr S ara e 2D, so
pl atteatl 3thesei ntﬂew@@sedmbehwee 1ihe mBi narpch ate lZrantielded
the ret rn van the main t he cover

14, l.at e
pl at & reth}rr heIneti A fﬁ)r%ér ngBIFFBPn L2, as shown

in FIG. 7, the main plate 12 and the diffuser section 11 are
20  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
25 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 from the same side, i.e., the sideof the diffuser

30 section 11.
FIG. 9is aviewshowing an essential partof amultistage
centrifugal pump according to the embodiment of the present

invention. As shown in FIG. 9, the multistage centrifugal
!
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25 the side of the diffuser section 11 by penetration
wel ding of |laser using the nozzle 20, so that these
three conponents 12, 13 and 14 are wel ded

i usly. In this manner, all of the we g).rpg04/017222
é&gggéégggﬁllustrated in FIGS. 6 through 8 arg

performed fromthe same side, i 8 e. , the side of the
di ffuser 30 section 11. FIG 9 is a view showi hg an

ess i f l. 1.1 St ntrifugal p _
accor |ﬁ%09%£%ﬁgié g%#ﬁ%%ﬁﬁ% ytﬁg ﬁ?@%ggFrsigggn?i?ﬁﬁlng L
As Shovinl ¢ HieG inpe il anillt Bstabeused) rafdgalrét MBble main

200 PCILJIP2004/ 01722 8 np 50 conpri.ses_a _
ol urST T Ty 0 RoarFor Sea it St beds R Bs2 pCHREHn (hee casing
i npe? | by sdbtided fwused,phnck bl trptat ablte mEidye dwafing3 5oa.

ich t inpellers 51 are mpunted. The casing 5 '
Do STl PR o b T AP (o i BheCeder figens peet1ons
5 Oefitiys & acenpriovi shest-a@s pendinvgd V5281, connecting

ortions, .of .the adjacent interstage casings 52A. The
iprrpel | ersTh&l%Psliﬁéﬁ 8510 RRRASY At A s L@Feals on the

mai e Shahtk £%353 Anthake el Magfalily retated w\iérh_th'%eff\ in shaft
mai shaft 53, The suction ports 5la of the inpellers
51 e ihe RLCEAAR PR h PeE A TORDS AP LHE R arpa| 4168 $nSthe same

10ar ed th SPOsRY, et ARpB13Bakts1 236 icﬂr%%@ RSon 7&"1‘% lf’%hﬁ‘ shaft
shaft 53 is coupled to a notor (not s omﬁs , an €
i mpet 16y $exiesre FBeateth hate Sfoter cohpbaghto tafmqtmm (not
h . i I a e ' [ [
r oA et e daon e ot oty S L PE 7 e B S @ hrougn
mul tiesnage sberftty $3 ugdihepimpe Bl hias aadpthwe abistiygdf2 are formed

gui each, havi the . sane structure as the
abd®§¥%3£?%§%28 gU|ﬁ%qvg%gefb§t€§C 5F F%@e&glde vanes
156 conplihsesudtdsthusecesect fommbpulgr SDOREENY plurality of

Forty i TOEhen paes 3Bt S ity hnha S aferasttge s the

whi aldotdenatitfifarset eetd eang71and 2deh dRHHN NARRS vB8es 56

ar ecofr[ilpxrelds:esAlatdq%%%g er}os?ec hioovl\'ﬁlq5j7 r%o?f%rmgi’ngadiffuser passadges,

a plurality of return vanes 58 for forming return passages,

20 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-is 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

25 guide vanes 56 is fixed to each of the inner circumferential

surfaces of the interstage casings 52A, and is disposed in

thevicinityof the outer periphery andthe backside (discharge
side) of each of the impellers 51.

A first annular partition wall 60 constituting a part

30 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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cover plate -is- provided between the return vanes- 58
and the main plate 59 in the sane manner as descri bed
above so as to snoothen a step formed therebew een.

g)w%(ﬂg/ﬁm”%ach of the 25 guide vanes 56 is fi XSQT/SIQZO&?O(%I;ZZZ

I'iner circunferential surfaces of the
i nterstage casings 52A, and is disposed in
t hevicinityof the outer periphery and the backside

di I ide) . f. the impellers . first
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wal | .61 is provided a 05/ 103499 PCT/ JP2004/ 017222
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andtlr apfcto 62 e defihneri bednwmedr ddver f imsd Mardd tpiag%ition

wal | GJ]OO@nd tor% second partition wall 61. The secon
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an el ndiraekeEnba s ubsdantd A lsy cequal Iﬁ%ﬂf‘sﬁ_én{ﬂb‘%{iment, a
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diameter of the first through-hole 60a. Int
et e SXERBIEPESEr PR EREtIPTSiERde 665aRE 13 consthdutes

1opardid it lpbd af & gf1ed firom a sheet netal such
as stainless steel. In this enbodinent, a portion

ext endi n§fiftbofheHeul hiskadagentasifngas2punprsaving éehe above
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centrifugal punp nhgbiengmp?ghgg%vgwgs$? utlc}ietuarna;e,CI \m’e%%tehgc’tor’
i npeliensdss meroditerdinby thieelmptlarer 54 Hhirguigth £18e suction

in 1.0t he . i Ller 51 through the suctjon
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pressuri.zed by t rotating, i ypel ler 51, and is
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the .gui.de, vaned56 éLO\éIS in the direction of arrow E in

t he %&il&el%%% B6° AP PHIRE ¢HRe VRRE 39 fLeds in the direction

of arrow E in the guide vane 56. At this time, the liquid

ol

20 passes throughthediffuser section 57 todecrease its velocity,
and thus velocityenergyof the liquidis efficientlyconverted
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

25 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

30 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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20 passes through the diffuser section 57 to decrease

its velocity, and thus velocity energy of the liquid

is efficiently converted into pressure energy of the

[, QI Jhe liqu-id which has passed through
a#€?®§%$;§%ction 57 is led by the return Vang%?égmggnwnz
the suction port 5la of the nexigstage inpeller 25 51.
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11 CLAIMS 1. A centrifugal punp for pressurizing a
fluid by rotating an inpeller, sg d centrifugal punp
conprising;-. a diffuser section for’ decreasing a °
velocity of the fluid di scharlged fromsaid inpeller,
said diffuser section being forned froma sheet netal;
return vanes for |eading t&&AMM$ d, which has passed

t hrough said diffuser section, to a discharge side,
each of said return vanes being formed froma sheet

met al ; B reiceptad Bugodl wharth S o ek SwsEr115@C4 | DDA doy
said return vanes are fixed, said nain plate being

f oF Mt FrDrAE SHRet ekt ﬁ%l%rfbefat%%J‘rwﬁr%wmmwr%mngﬂ
snoot heni dige A SELPsEOEIBH £ B PASSABR; CONLTWOPS] Vo £
extending fromsaid diffuser section {0 Sald return
vanes, feaidl disctamgead frembesaideimopirnedsdtdnaaf fuser

sheet, netal ,. wherei n said passage conprises a diffuser
patsage ! %ﬂ%ﬁr_?{W%gpégggg%,ggﬁﬁa_ %3tiser passage is
fornmed hyesad drdhidd user 1s8Etd@unsat i@l Ui passage
is formed by said return vanes, and said diffuser

paseiRd | hroiHeciald cdhtfipiusigction sai@d @ edigeharge
passage. e j u ccording.to claim1,
vmaszlrcge?’n esaglclhcl%s r%%: %r% n%rﬁb‘;gne?sscbaelcno%gﬁoweeé e‘%lf%? ned
fraimet sigtgdle; sheet netal. 3. A centrifugal punp
according to claim?2, said return vanes engage said

cover it AR Pt Waieh overdidBtees rovs Wovn mpd

1%aid return vanes are fixed, said main plate being

formed from a sheet metal; and

a structural member for smoothening a step formed
in a passage continuously extending from said diffuser
section to said return vanes, said structural member
being formed from a sheet metal,

wherein said passage comprises a diffuser passage
and a return passage,

said diffuser passage is formed by said diffuser
section,

said return passage is formed by said return vanes,
and

said diffuser passage is connected continuously to

said return passage.

2. A centrifugal pump according to claim 1,
wherein said structural member is a cover plate formed

from a single sheet metal.

3. A centrifugal pump according to claim 2, said
return vanes engage said cover plate to prevent said

cover plate from moving.



4. A method of manufacturing a centrifugal punp for
pressurizing a fluid by rotating an inpeller sai d

met hod conprising: formng a diffuser’ sectlon froma
sheet netal, said diffuser section bei ng* provi ded for
decreasing a velocity of the fluid discharged from
said i n‘bel4\emetlﬁ@dn@ﬁgm@nu@tl@ntlmrvm&fcr@maalém@l pump

el cpRLdr SLHETe VRO, ROLDUBLOV S50 oLyl el po LD

t metlh s changei sshge; formng a main plate froma sheet
metal, said diffuser section and said return vane

bei ng fIXEH 1P asAF EEWEER PPAELON FHFOR my aheet use b
megbey 41 oM & sheet 1Bh elnigbgo§fﬁé@t 59' g@?@&élng a

bei ng provided for snoot heni ste orned

passhyel Bx t @hdi ng fl@hds@dﬂcMafg®$efromes&i@nlmpeshed

return yvane; and assenbllng% id diffuser sect sai d
h

return VAEERI <3 te AN i r%ﬁmﬁs%?%@%tW%E?Lra?ald

Nerdelr DYy aved db&ithg PE ASESEES, £ SAI To YVl 10 n@h@ff-’f@f& eﬁhlch
being perforned from the sane side. 5.~ A nethod

med deaifehgtr eent ridigadi plinper aveot dimgte oa cdia$<nmah¢ge

wh T el n said structural nmenber and said return vane

ar'g" integrally assenbled by a single welding process.
forming a main plate from a sheet metal, said

diffuser section and said return vane being fixed to
said main plate;

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

assembling said diffuser section, said return vane,
said main plate, and said structural member by welding
processes, said welding processes being performed from

the same side.

5. A method of manufacturing a centrifugal pump
according to claim 4, wherein said structural member
and said return vane are integrally assembled by a

single welding process.



