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(54) Title: WIND ROTOR BLADE
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(57) Abstract: Provided is a wind rotor blade configured so that limitations in the manufacturing and transportation thereof are re -
duced, the blade is lightweight, and a reduction in performance and an increase in noise can be reduced. A wind rotor blade (11) is
provided with: an outer skin (13) forming a long hollow space having a wing-shaped transverse cross-section; and a main beam (15)
inserted in the longitudinal direction and reinforcing the outer skin (13) from the inside. The blade root-side portion of the outer skin
(13) is divided by a transverse plane into an outer skin body (19) which includes a front edge (17) and a divided outer skin (23)
which includes a rear edge (21). The divided outer skin (23) is attached to either the outer skin body (19) or the main beam (15) so
as to be movable in the longitudinal direction relative to the outer skin body (19).

(57 B#:

[(fEH]



WO 2012/141237 A1 W00V T 0 A AU

M OAFRERE:

EFEREHRE (FHFE 21 £0)

T

SR (13) £REHLHE
NEEN
T

> & UIEHR EDFI# 2 F T
HERMT 5, BENR
BEARAIB 1T

R
B
n
)
)
1

HE 0>



WO 2012/141237 1 PCT/JP2012/059987

[0001]

[0002]

[0003]

B ¥ &
FREADEH : BREE
5l ad
AFRIZ, BERICETH2EDTH S,
BRI

HE, BRAREREBIE. TOREWNEOMALBIVREEDIERENS
HICKEELTWS, BOREBEEOREICHVWRERS KEEL, &
ZIE, BRSP4 0A—MILBE RRBEN4 X —MLUBERD, IHA5
REEDBEAZROT, BRESLSVBRBIEISICKELRSIEATH S,

CDEDICAEBENKRELEIND &, HELBSJVERLEL DREN G
LT %, bt RERBRIBREET5HIC. L&ad, MMgTRIES
NETS2AFv IVETHRHEINTVWEY, HiET Y — MARE(LT D&,
BLEICHEME LD, BIlEREBRME. HREFAREZORERMIEET DR
INEINL. HEREMETT2RNIH 2, T, HEREAIRL RS,

WETHZHILERTZET TOERIE, HICELERICBWTERYERSE
DEIKESZITD7H, BBRREDEDD, ERATEEE LTH. EAE
EIRWCHEAREERZET2FTERIR MANENT 5,

g, —HRBEORERE LABAICIK., BEGhIC—HMorEELTES
HAERRT D &L D,

COFBEEZBETHIEDE LT, EAIE B 1 ICRINE LD IC
BRERBARFHAATHETZ2EDNREINTWVD, Thid,. DEIINEZE
BEOMELZBEICERT DI EILL > T—HROREESATERINTLD

Fle. T2 ICTRIND LD ICERAICE T BBDOEWVERZ A, 5
ICHE /5 A CRIGAIERM & BRAIEBM S ICDEIINTWEHEDNERINTWL
%, Ihid. DEISINAHRAIEM & RBRARMM S IRIELTEANL D
IR TEEINTWD,



WO 2012/141237 2 PCT/JP2012/059987

[0004]

[0005]

[0006]

[0007]

[0008]

FefT i TR

BT STHR

BT B2 010—598 8424
WErER2 13X 2009—-5367 04548
FEADBE
FEALBRL LD & B5EE

EarhOREHRIZ, BEEZ T TABARAO FRANICE £ ICAEL
BOL, BRASTEEGT 2. EONCLZBEREEZFLOT, KRO
ISR L TRFAAICAE (. b5, MITERT 2 &R,

EZAT, BEFXEA 2 ICRINEEHDTIE, BIEANIC—ABICERY ST 5
NI RIS ORFAEOERIC & Y RBASHICREHEICEG -HE
PUERT DT, DES NARBRABMIEZTNICTHA 2BREE T 2BEND
2, IOk, BRBAHMISBRELEBEE TILENH D0, EENEM
ERBL, BEELEMTDIIEERD, Tk, BEASBMEERT DT,
EAMES L OENRECENELRIFTBNLH D,

AT, BHROEBICES BELSLOERLOEWEIEITE, A
D, BBLLEENZEEHICHE  BEOS LA LIB2AERAIRMT
5,

R RRT B ODFE

ARG, BISEOBRELMAT 50, FTROFBERALL,

AR O— R IE, HTEABRE LARVHEROEEAERRT 254K
& RFAAICHEBES NN R ERMA SHBRT 2. 4HEX2RERT
H>T, HEAROBRABOIE. BARICHRESOARKNEEBEES
CHBENE EICHEIS N, BOEARIE. BIRARKREICH L TREARAIC
BEFAEIC, BIRARAKE A IHEMICRY AT ShTWE, RERTH
5,

AEFICHANBZAERICE NI, BEEICHES Wi RARS L OHE



WO 2012/141237 3 PCT/JP2012/059987

[0009]

[0010]

[0011]

[0012]

ABEOBMATHEEINZEZDT, —RTRHEINDZEDICLERT, BRI, &
fic, MEBELIKRETZIENTES,

WEINBATHEIND DT, BHACHKMREISENING, Th
L UEREOHKE, BEROBRENTZ LAY, WENREREZITADD
T. EREXBEOBWELICIRNDERBREZIEND I ENTE S,

DENRIE, AREEICH L TRFABICHETEEIC, HARARTIEHM
ICERY I 5NTWEODT, DEIARITARAKRE ZIEHICREZEORTFA
EICH L CIFENBE L. REABICRET S, &2 BAHEICIEHE
BEILBEWEDICIRYMITONTWS, LEN>T, BEHPICARRNES &
CHARFAMAICHEET 2L DICERLEELTH, 2EARDIRFAAIC
BEHET 50T, FEARICRFAAICETZHENMEAT 5 Z & 210
TEHIENTED, ThICLY, DEAROBEBEEBRILTEZIEHNTED
EEBHIIBRERTIIENTEDINT, BREBLBRELT I ENTED,

DENARIFRAFEICIEARAEICH L THEEBEI L AVWD T, W - RS
DHbEEMET D &N TES,

REZOAREDO—EHIEEG LBE, LEZBETINEFET 2HARERK
HEWEDENARERRTEZIETLVDT, 2RETRT HEICHERT
BIENEZ T, RMICITOIIENTES,

DENRERIL NEOREBHMERWTHEET 21546, BAHNHOBERIE
NEAREH D NEDEINEDOAKREANSEH LARWVWL DI, BV N,
DENREESEMTHEE LIZREBTARANFEBE A LDICTEI &N
FELWVL, CDEDICTDE, MR- BEOSLZ—EBIHITEIENTE
5o

BIECRERR TIE, RIS ISR, BAAICHE T SRR A EEEIC
BETDHLIICINTVTEH L,

CDEDICTEE. DENRIIARAEE DREEMTHERENELWVELDIC
HWETDHIENTE, HEE - BEOHILZIMHT LI ENTES,

RIECRERR ClL. RIS 2 EIARICIE. RFAEICHRI WAl odIN Kz R

il
fml';



WO 2012/141237 4 PCT/JP2012/059987

[0013]

[0014]

[0015]

[0016]

MO SRET DDBHAERMMEL SN TWTH LU,
ZDEIILTDE, DENREES LTEBEERDIENTES, Th
CdY. DENROER AN TESZ0OT, M - BEOLLEINHTSZ
ENTED,

AIEERERRTlE. PR &%, FIRRARARS L URIEEHIE. RFAFEICH
FINTVWTHLL,

ZDEIICTBRE, REHEMNLYNILLTESLDT, —hTHREIND
HEDICLART, BFIC, RHIC. RBELKHETEIIENTES,
BEINLBMATHREINDZOT. RFFEOHHNZESENING,
NICK UERBEOHER, BROBIRENZZ EAY., MEMNREREITAD
EREXFEORBWES L CIR MNDEBREZIEND I ENTE S,
BEINLBEANNITNIE, ZRNETNROEEN S YBREE D80, B
B2 2280 AMEROREVWINLYBRZ ERD,

RIECRERR T3, RIS BN, RFAAICKEII NI DEINE TIE
. EREO BN RETIEBEIAREICRY MIFSNTWTE LWL,

CDEDILT DL, BRDEAROEEHPBEEINAVED, KEDES
WMICAKRBREBELIIDND I EEMHIETEIENTES,

RIECRERR T3, RIS BN, RFAAICKEII NI DEINE TIE
BIN., ZE20EARALEIMMEEFERICLYBEEINS LD ICERYMITS
NTWTHE LWL,

ZDEIILTEE, BOVENRRATTRERETHSE/N 2O, BEMOMA
M- EFEEZALIEEENTE S,
RIECRERRTIE. BRI BN B OBEFAIRERIC. Al & AME/— & %%
MITDRLAVIRADPTERINTVTE LW,
BEROESENBICHREICLZKDBASH > IFEIC. TDOKERNL
1 VIRADSHABICHE T2 &N TE S,

ZDEDIC, FEIARICKLA VIRFALZERITTWSEDT, KL A VIRAD
MINBHTHD, £leo FL A VIRAICAERENELLZETH2ENK

B

rk
X



WO 2012/141237 5 PCT/JP2012/059987

[0017]

[0018]

[0019]

AT BEITTLEVNDT, BEAIBZTH D,

RIECRERR T I3, RIS BIAKRERIE. BEMEE T 2EEMICL > THRY
FiFoh, RIERBEEMMOPLRL EH—MBERIBEBICEBEINAKRT —
REET—ZBICE > TEBEINTVWTH LW,

EEBMB L CEDMEICEE HoimhE. BEEERZEETIMBE LT

—ZBEN L TAR T —RICRT I ENTEDZDT, BRILLD2DEINE
EDHREEZHLETZIENTE S,

i [OFIES

AFRICEINIE, BABEICABINEARAEE S UODEINR DB TH
BEINDDT, —(hkTHEINZEDICLRT, BHIC, &R, MELL
BETDHIENTE S,

UEINBETHRZEINDDOT, ERFLRBOERS LUPIX MK
BWEIENDIENTE S,

DEINRIE. AREFEICHE L TRFFEICBBITREIC, SRR T IEH
KERY 5 TWEDT, DEAROBEEBRILT DI LN TEDE L
HICEREILTHIENTE, REBEZBRELTDHIENTES, F. 2F
A RISEARICIEARAREICT L THERBE LRV T, M - BED%IE
GG B EMNTE S,

REZBOARAO—ENEE LEHEE, UKIEEHRIDVELT 2HAREK
HEWNIDEINRERIRTZHIETEIVDT, £2RERMT HHEICLERT
BIENEZ T, RMICITOIIENTES,

B D f B 7 B B
[H1]ARBAOE—EBMEICHH 2 RNREREOSHRBER % R AIE
HBTH 5.

[B2]ARADE —EEFEICH D IREREZRTREETH 2,
[H3]K2 DX —X¥ERTH 3,

(B4 3 DY #EIKL TRIEOMERTH 5,

[H5] 4 DEAFHEETH D,



WO 2012/141237 6 PCT/JP2012/059987

[0020]

[0021]

[E615 4 DiFFIRE % R TSR TH %,
(71K 6 Offtaiio =g Mo FLERTH 2,
[H8]AFHBDE—REHREBICH D DHEEERDO RN DOREREMKE R~ T B MR
ThH b,
[E9IAFKBDE—RBIREBICH D DHEEERDO RO REREMKE R~ I B MR
ThH b,
[E10]AFKBEDE—REMEICH D DESTROH DL R~ HOMERT
H5
[MNMIARKBOE-EHEHEICI I IRERE T RERTH D,
[H12]AFKBADE=RHHEICI I 20BN EE T AERTH 5,
[B131K1 20 Z —Z¥EMRTH 5,
[E14]ARBEDENEHEHEICI N ZRERE T HER TH S,
[BSAIARFBOMDOEBFEICHMNZEEEZEOER 2~ IMEIKTH 5,
[H15BIARBOMDERIMEICHNDRERDELRERT A—ARERTH
5o
FHAZERT H7-HDOHRE

LT, AFEBEOERBFEICOVWTHEA2SRE L THRET %,
[SB—XHERi&]
AREAOB—EBPEEICHDDRANRERE 1 21 BEHT7ICEDWT
Y %,

B1id. BARKELEE1 0O24BBENREZ ST AEETH 5,
RAREEE1ICIE. E1ICTRTLOIC, EfES3 EICTIHRINDIZHEL &
. ZRESDLERICRBIND T I T &, BBKELEREY ICEERATBEIC L
THELTILERITIOSNZO—9~Ay K9 &, O—4Av RO DOEREHRREY
ICHETRICER Y ST SNABBW. & z2id. SWOBEET 1 &»MEAS
nTwa,

O—4A~y RODOOERHELSANSEER1 1 ICHL>BOAN, O—
A~y RO AOEHIRAY ICEEIE2HNDICERIND LDICHR>TWVDS



WO 2012/141237 7 PCT/JP2012/059987

[0022]

[0023]

[0024]

FTEILTOREBICIE. WIThHIRTRZERBRLTVWSED, O—9A vy K9 &
FEDERMEN L CEEINERERIBREINTWS, d40b5, O—
Sy RODEOEZIBRMTIER L TRERZEH T EICLY. REHR
JUBIHEANELND LDICW>TWDS,

M2k, BEE1T 1253 R8ERKTHS, M31E, H20DX— XEEKT
Hhd, M4ld, H3DYHMZILALTRIHoMARTH S, H5E. E4
O FEETH S,

BEET1ICE, RVHZEROBEREZEN T 2HE1 3 &, HAEDORER
BT BARFABLICHRBIN, AR 1 30DBRELMFRTIER. &2
. 2ARDEM (M) 15 EMEALNTWS,

EHMI15,1 51 ZhZhEiEPERIIFRRE L. ZORKEI EE
B TRY TSR TWS,

EM15,150 ez, A5 AWML TS F v I TEERINTYL
5, INLDMEELTIE, &2, A—RVEERIETSAFv o &L
THdWl, BORMERAVNTE LW,

ART3IE, BT 7TE2ECHARAKT 9&, BE2 1 28028HKR2
SETHERINTWS, 2EIHK2 3. 41 3DBRBAEIICEREIN
TW3, LEN>T, A1 30ERAESSIE. BAABICRIET 7228
ARAKT 9 EBE2 1 2BTRENK23 LIC20EIRTVWS,

HEAKT OB LUDEINE2 31E, &ZIE HSABHERLELTSRAF
Y P EEH—RUBHERLL TS 2 F v V FOMTRIEI iRk 7
Z2AFvY (FRP) TEXINTWS,

ARAKT 9, BRNEEBANARED 2 DDHENRIEEI N THEK
INTW3, AEAET QODENR2 3ICHIGT BABIE. %2 1 Al
A, B2 TRIOEM 1 5L Y HEBRE2 TANICREET I EEHICHARI
ROMZEHRLTWDS, Tabb. ARAEKT 9F. EM15,151CL>
THEINTWD,



WO 2012/141237 8 PCT/JP2012/059987

[0025]

[0026]

[0027]

[0028]

HRAEET ODREINK 2 3ICHISY DAIEDERZ2 1 AWESRICIE. AR
HAIDO—ERD A BTEIERINICRE L A EEE 2 5 ARIT o TWS,

DEAR2 31, BRANEEEANARED 2 DDHERIEZ2 1 THEE

B 1 7HIEBARINBEE I TWD, DEIH4KE2 3ICiE, A
HNOEELARHEBT 2HICIBAABOPEMBICRFAALICELET 20F
NEEMT2 7THEERITENT WS,

DEARMI2 7T %5172 &, DEINE2 3OAMETMT 2ERIARS &
VHEAAREE LTEDEAR 2 SOMRERETEIENATES L, #
ENMERALTEENONER T2 E2MFITHIENTE S,

DEAEM2 7. DEAR2 3P’V EREEERF DL D ICERINTL
B EICIE. BEELTH LWL,

DEINE 2 3 ORTER 1 7 ARERICIE, AREAIO—EBH A ETEIEFINICZE
B LEDEESM2 9MNFRITLNATWVS,

AFEEM2 5B LUVDEFEEE2 9E,. M4 ITTRINBEHICERLGN

. EEE3 1 IERIND, 2EIAKR2 3IF. BAFABICHAT 54 RAK
19 EHMAEICEETHLDIICTINTWVWS,

HEARE T IDAKREI SAKEATL 25X TORIHLUDEFHESE2
QDEIIF, HEE3 1T, DEESE2 9DARAD. ARAKT1 904
REACH—ERDELDBAZTILINTVS,

ZDEDIT, AFEEE25DRIBLUVDEIFEEE2 ODOEI %A L
FEETBHIEINE>TRENE2 3SOAKREENEAREKT ODOAKE E T
BENMHBVWEDICHEETHIENTES,

DEHEEER2 9ICIF. RFAMALICRVWRA3 3. RFFMAL ICHRZ
ZEIFTHERERITONTWS, BYESORA3 IEDERIE. 2EEER2 9
OFI# 1 7 iR HIMORA IS ETOHERMK 1D 2FBFUEEINATVS, R
.3 3DEMIERIE. BERE35&INTWDS,

AEFEEER2 51Cid. RAL3 SICHIGT 2AIEIC. ABFROIL3 7HE
IAMICERBT DL DICHERINTWVS,



WO 2012/141237 9 PCT/JP2012/059987

[0029]

[0030]

[0031]

[0032]

AEHELER2 5 EDEEAE2 9 &1k, HAMWMM 3 9ICL > TERKIND
EDICEBHRINTWS,

A3 9L, RILh4 1 &, RILINATICIEAET S Sy 43 ETH
MINTWS, RNILM4 1ICIE ERUSMUIoNEER4 5 B8R4 7 &N
HALBNTWD,

BER4 5 DERIF. RASIOEAABRIBLIVCAI TOEREEEL
KENTWB, §EZ4 70 EmEid,. FHEI N, TEIE. ERE3 5 &FRE
THLIICERINTVD,

HEAET 9 EREINE23 &id, HBICRIND LD ICAKEARE25
BLUTREFEEM29D, RASIEAI7EN—RITBLOR—FRES
NERETHARAAUISEBAINEIL N4 1ICFY N4 3 2BEIED &
ICE>THAICRING LD ICERIND

IDEE, RASIORFAALICHEIFZRIKIE, RIL b4 1 0E#HER4
BOBERLYHEARESINTVWEIDT, DEINR2 QIFARAET 9ICHL
TRFAALICBETZIEMTES,

AEEFETIE. AMEEH2 5 8L CREREEI2 9. ENENET@E
BRARICREL, ZNOALETICEAERLONTWVWEA, ZhICREIND
HD TR,

feEZlE, BBILRIND LD ICAKERER2 5 AARAK 1 9 DAAI&
RAIEICERIT SN, EXARAOFBEMEICEITONEREEER2 9 2 #E
EDICINTH LWL,

MOICRINDLDICAKEEM2 5B LTREIREEER 2 O O EEHM’ME
MfEESIh, SSWRIEHRET DL DITLTH L,

DEQDEDICERINZRERERT 1. AREAE1 9B LUCPEHNE2 3
DENEFNHIL THREINDIDT, —KRTHEINDZHDICLRT, B
IS, RIMMIC, RELKRETDIIENTES,

TabE, ARKKTI OBLURBEINK2 32HETBEA T /RT MT
TZ3, ZDEH, REEENM+QICITADOT, EROREN ALY 5,



WO 2012/141237 10 PCT/JP2012/059987

BEIRICHOIEZEENNICRZOT, BREOKBFYIrELET S, T
 BEICETBIBAMENICTES,
[0033] BLEINARAK1 9BIVCNENE231E. REREEE 1 DRER
FRICHEI NS
ZDEE, AEFEK19HDWVENBINK2 31F. —hORER1 1L
RTEAEABORINNEL, D, BEEHNIKARDDT, EMEDHER
. BEEOBRENBH ERD, TNICEY, WEWLEBEREZTADDT, E
WAEXEFBOREBES LI MDEBZIEND ZENTE S,
REHATICERINZAEAREK 1 OBLUCREINK 2 31F. HEEEM3 9
ICE>TERINT, BREET11&Ih, O—9Ay RIIKIMY TSNS
[0034] AGAR19BLVENT5, 1 EARFAALICRVESICIK. NMENE
1984 VEMT15, 1 5R@RRFAALICHENITEEDIICLTEHEL,
ZDEDICTBE, HEBMUNLY NI TETEDT, —hTHEIND
HEDICLART, BFIC, RHIC. RBELKHETEIIENTES,
BLEINBUTHREINDIOT, RFSFAOCHMEZEIEBNINS, &
NICK UERBEOHER, BROBIRENZZ EAY., MEMNREREITAD
ERFEXFEORBESICIANDOD—BOERBEZIEND I ENTES

[0035] COD&IICHEINLBENKERZE 1 N EHGINDE, BEET 1 IEEAE
ZRTTC, MTIKZREBTTRINS LD ICEmIRAEO TRANICAL £
WKRELETED, Tk, BE2RUMOET B EONICLEBIRTEEZRITS
o INBICE-T, BEE 1 EIKRFAMLICKE HIE $4b5, S
BKTBI LD, LEDA>T. ARFKT1 9BLVEN15, 1 5A”KRF
FrALICEES DL DICERT 2,

[0036] CODEDICHARKKETIBLIUVEHN15, 1 5HRFAAMLICHET D LD
IKERLTH, BEWBM3 9A. 2EAKR23DRAI 3ITH>TRFAH
LICREIT S, EWBEANE, AREET 9 &0EINKR2 3 EMENRICK



WO 2012/141237 11 PCT/JP2012/059987

[0037]

[0038]

[0039]

FAHALICEBHTZ2OT, AR 2 3ICRFAALICAGEFENMERY
52&EMEITBIENTE S,

IhIZEY., DEIAE2 3DOBEEZERILTEIIENTED L EHICEE
tTBZENTELDT, REET 1 2BE(LTDIENTES,

BHORAIIOHMAMELICHIFTEZ2RIKIF, ERA3I3OMAEBETOAK
AE19DRFAALICBIIRAETLZMTICLYERL, ERA3IIDR
IKDRZENETNENEAN—TIZARIIELTELIL, TDEDICTBE
ENETNORAI SORIKDFBEICKESIND I ENRVDT, o
NE2 3SOREICRBISES. HEWE, FYRELLTEHIENTES,

e, BHRICEY, BRASSDUBTOARAKT OORFAMLICE
TERAEZEHL, BEHINARRKEOHFTHRADEDERA3I IORE
KETBHEIITLTELL,

ZDEDICTBE, RASSIORINETHEDEDETBHIENTES
DT, BBILHEITEIENTE D,

RILM4 104 5(E, RA3IDEAABRIEBELVWEREIN
TWBDT, RILh4 1T IERA33DEAEABICIIFBET DI &N RN, &
BmhL, DEINKR2 3IEREAABICIEFARAET QICx L THERIICEE L
BWDT, BREET 10OZEAMEE - BEOSLZMNE T2 ENTE S,

BREE1 1 OAREO—MIEE LIHEE. UXBEWO/VEET IHK
AME19HDIWEDENKR2 3 2RMITBHIETEIVNDT, BREET 12K
ERWT BIGEICLLRTEIRIPEZ T, RHEICIT) 2 &N TE S,

BRIV N4 1 DFEE A TIEHEAKT 9HDWNIDENE2 3OARE, S
ZHLAWE DI, BRI, DEINKR2 35 EREM3 9 THALE
RETHRADEBERDELDICTINTHY., D, DEIAE2 3IEAKERA
19 EDHAMTHRENMHAVL I IHEAINTWVWEDT, BHME - B
BDHbEz—EBiFlT 5 &NTE S,

DEIAER2 31E, DEINEMT2 7TICE > THABASBEINTUVWEDT,
PDEINE23 2B LTHRELZFRDIENTES L. DEIAE2 3DER



WO 2012/141237 12 PCT/JP2012/059987

[0040]

[0041]

[0042]

[0043]

ZIWHEHTEDDOT, ZHME - BEOLHLZMENTEIENTES,

AEBEETIR, 2EINAE2 3EARAKT QICRYMITLNDLDICE
NTWBH, Zhid, M1 0ICRINEELIICEHTSICRY TS Nh D &
2ICLTH &KL,

ARAKT 9, IBAABTHRE2 1RIOEMI15DEI2ETORES
ETN, ZOEE2 1 AWK, BEEREINTWS, 2BI4KE2 31,
IBHABTHRE2 1AIOEM15DEIAETOREIEIN, ZORIE 1
7 AliRERIE. BBEEmE INTWD,

DEIAE2 3ICIE. RS ICRINEZRAI IAS/EHRIN, M1 5ICIEEN
TICRINZA 3 THAERINTEY., DEAER2 3L, HEEHM3 9IC&
STEMTIBICEEINTVS,

ZDEIICTDRE, DEINER2 SIEAEAET 9&LY HEERFEMN 1 5IC
RUMTONZDT, HEBEDOEREZALIETEZIENTE S,

(8 —E=HfEfRE]

RIS, ARBPOE_ERFEBICHAZEERT 1ICDOVWT, BT 1E2AVL
TERAY 2,

AEBTEIL. DEINAK2 3OBRIE—RRFEOLDERELRDDT,
CITIRZDERDIEBAICOWTEE LTERAL., ik LcFE—KEHES
B LB OVWTIHER LA EERT 5, B—ERME SR CBMICIE
FALCFSZMLTWS,

B11iE AREREICHAHPZRERT 1 21 RERTH 3,

AEBEETIR, 2BIHE231F. RFAAL TREINAER &z
. SEDOMORENKL O TERINTWS, Bo2ENE4L IRTIE
AWM 1 ICL > THAINTWS, HEEHM5 11d. Ho2ENKR4L9
ATAEEICRE TSI 2T 2L ICHEALTWS,

IhICEY. DEAR23E—HE LTEETHI &L,

DEINE2 313, S3EOHADEINEAIEETNTNRIE LE WET
BHDWNERNREELE 1 ORBHAACTESEME 1I1CL > TERBINTH



WO 2012/141237

13 PCT/JP2012/059987

BMEnd,

CDEDIC, DENK2 3ZRET 2RMUNEBDDENINE S 9 &ENE L7
DT, LY—EBEZIC. RMIC. MEICHRETDHIENTED, k.
MO LREAUN L YALTZ L, ERAS LY RICLRD,
[0044] [B=FEpERAE]

RIS, ARIPOB=EHMFREIC

1 3ZRMWTERTY %,
AR

MIMLEEET1ICOVWT,. M1 28L&V

3. DEINR2 3OBHNE—RBIFEDOELDEERDDT,
CITIRZDERDIEBAICOWTEE LTERAL., ik LcFE—KEHES
A CEMNCDOWTIRER LAHBAEEKRY 2, E—EHEFMESR CEMICIE
FALCFSZMLTWS,
1213, AEREME

ZRE(C

MO B0ENKR2 3R~ AENTHS, M1 3
& H120Z-Z#ERTH S,

[0045] AEmEHMAETIE. 2EINK2 3 DEF2 1 AmERIC, RNERZERE (ZFE) 5

SENMERME 2#EHTT D FL A VIRA S SR INTWS,

NLAVIRAS S, REET 1 DBERTBICHBEICL DKDZAD D

SIGRIC. TDKEARBICHET DD TH S,

[0046] CZOD&EDHIC. DEHNKR23ICKL A VIRALS S5 AF/ITTWEDT, KLA

VIRAS S DMINBEZTHD, FLAVIRAL SICAREAGNELKBET

LAENE2 3EKTRTBLITLIVDT, REANBRTH S,
[0047] [HBUEREFRE]
RIS, AFRPOBMUERFREIC
THHAT 5.

ARIERMRE

MIABZREET11ICDOWT,. M14%5AWL
. BEZE1 1 DEBRINE—XEFEBOEDEERDZDT, &
CTCIECODELRDZEPICOWTEE LTEHRAL., sk LAEE—FEHEFHEER

CERICOWTRHERLHRAZERT 5, F—REHECR CBMICIZR
CHSZMLTWS,

=143, AEBHECANZAER 1 £RTHERNTH S,



WO 2012/141237 14 PCT/JP2012/059987

[0048]

[0049]

[0050]

AERBEETIE, 2EIAE231F. H10ICRINDLDICEMNT 5ICHE
BEME 6ICL > TRYMITLNTWS,

fEEMM3 9k, EEMOHIME. L&Zid, EETERINTWVLS,
EEEM 3 QIFEEMOMBTHNIEL ., BEREINTEHE LV,

A1 TRIOEM 1 5ICIE, BE2RICBEYAKRT —ZE (RME7—2) 5
THBMYMITSNTWD, BROEEHM 3 9DR, Pl &b —HMOESE
M3 IEREKT—RIRE 7 &E. P—RIRE 9ICL > TEHRMINTWVW S,

CDEIICERINAEAEREREICHHNZAERT 1 TlE, HEEM3 9
BLUVZDOMEICEENH o156, SEBEREREESHM3I IBLIVT7—
REIAENLTAKT—RIRE 7ICH L. RET—HR5 7 %@ > THIRIC
EHNT 5,

IDEDIC, DEAR2IADETICHD EBERNMBEEBMI 9. 7—
AIBEIOBLVARKT —ZHRE 75 B> THEBICKRNTEZ DT, BEICE
2RENR2 3FEDBEZEEMILETZIENTES,

AFEBIE LR LB RBFEICREIND I &AL, ZOEEERML
BOWEHBERNICBWTEHEEE TS &N TE S,

BIzIE, BT1T5ABFITCT1EBICRT OIS, LB -RBEHEICS
WT, BADEINK4 IRETA, EWVCHEBTEICRYMITShTWDEX
SICHFETH 5,

CDEDILTDE, BODENKRS IDEALPEEINRWNED, BED
BEAMICBALBABEIIND I EERILETHIENTE S,

ZZT. H15ABLCT1EBHO/FE7 1RERILM FET721EFF v b
ST 3IE—HOWADENNE A QICERITOSNIERBN, FS7 43
DR DEINE 4 IICEITONTEEBNTH %,

BBENT3, T4RENETNTEREAMRKEZETS2ANTHY. ERNT
3iE. TOHREDPEBRNT4DOARLYEREILLAQDELDICLTEHRINT
Wb,

RS DEREA



WO 2012/141237

[0051] 11
13
15
17
19
2 1
23
27
49
5 3
55
5 7
59

15

REE

v195:4

EMT

ATk

SRR AR
3
DEIN K

D EIS BT
oD EIN KR
SRS

ML A ViRFL
AR T — ZHR
7 — A&

PCT/JP2012/059987



WO 2012/141237 16 PCT/JP2012/059987

F5RIA1]

[E5KIR2]

[E53KIR3]

F5RIR4]

[E53KIR5]

[E53K1R6]

[E53KIRT7]

[E53KIR8]

FE K DEIE
MUFEN RV A LERVAHRZROZEERRT BAKRE. REHH
CHERS NEARE RSO SHET e, 2R ZRERTHST

RIECA R OBBAIES L. BABICAITRE SOARA K ERBES
CRENE EICHEIS N,

BZOBINRIE, RIBARAEICH L TRFARICHBEITEIC, A
AR EIERIEMICRY ST S hTW 2 RERE,

RIEC BN RIS, BAMICKRAY 2RIEARAKEREICERT 2
IOICINTWBEEKRIR T ICEHINAEE,

AIEEAEIARICIE. RFEARICHHEI NAIEZ2BIA R ZREH S
MY SDEINERMAMMEAONTWBEKRIE 1 £/IFEKRKE2 ICEHT
nri-BEEE,

Wix &, BIRRAMRAERS L CRIREHIE. RFEFEICDEIINT
W2EFEKE1IMLEKRKEIOWTAN TIHICEH I N -REE,

AR D EINRIE, RFAAICDEIINLHo BN E THERI N,
ZEDDEINRE T IEBENTTEEICEY T 5N TWBEKRIE1 A HEE
RIBADOWTNH 1 HICEHI WREE,

AR D EINRIE, RFAAICDEIINLHo BN E THERI N,
HMADENEALTHIEEFRICLYBEEINTWIERIEB 1 A5
RIBADOWTNH 1 HICEHI WREE,

RIS BIA D& AIRERIC, RIS & AEREM & AR 2 R
LA VIRADTERINTWBERIE 1 NSHERIE6 OWLWInA 1IRIC
EHEHINEEE,

AIEEDEIAREBIE,. BEEMUZE T 2EABMICE > TIMY TSN
. RISHEEEMOV &b —BEFIRBEBICREBEINARET —X
EET—ZABRUICE > TEEINTVWEEREBE1HASEKRE7OVWTH
M EICEHIN-AERE,



1/7

WO 2012/141237 PCT/JP2012/059987

[E41]

— | | 5




2/7

WO 2012/141237 PCT/JP2012/059987

[E42]

[E43]




3/7

WO 2012/141237 PCT/JP2012/059987

[64]
39
31 l
o 2;’ 23
LN N
189 » % 2\5
41
[B5]
20— 33
i)
J K
“’;:B,
(563
41
47 y
45
19 35 Fa329 23
| NPl
,ﬁ RN
Y
25



4/7

WO 2012/141237 PCT/JP2012/059987

[E7]
33
35— 17
[Eg8]
19 o5 23
=
=
25 29
[E9]
I




5/7

WO 2012/141237 PCT/JP2012/059987

[E10]
19 39 23
N
Y
43/*2J
——15h
1A
B
[Eg11]

[Eg12]

| 55

21

<z



6/7

WO 2012/141237 PCT/JP2012/059987

[E13]

53 23

[Eg14]

[E015A]

)



777

WO 2012/141237 PCT/JP2012/059987

[E158]




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2012/059987

A. CLASSIFICATION OF SUBJECT MATTER
FO03D11/00(2006.01)1, F03D1/06(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

F03D11/00, FO3D1/06

Minimum documentation searched (classitfication system followed by classification symbols)

1922-1996
1971-2012

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2012
1994-2012

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

& US 2011/0052403 Al

& KR 10-2010-0123769 A

& EP 2320082 Al
& CN 101990599 A

Category™* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X UsS 2010/0028162 Al (Tomas Vronsky), 1-3
Y 04 February 2010 (04.02.2010), 4,6-8

paragraphs [0056] to [0070]1; fig. 3 to 7
& EP 2318702 A2 & CN 102112734 A
X USs 2010/0028161 Al (Tomas Vronsky), 1-3,5
Y 04 February 2010 (04.02.2010), 4,7,8
paragraphs [0056] to [0073]; fig. 3 to 8
& EP 2318704 A2 & CN 102112733 &
Y JP 2010-059884 A (Mitsubishi Heavy Industries, 4-8
Ltd.),
18 March 2010 (18.03.2010),
paragraphs [0018] to [0020]; fig. 2

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

04 July, 2012 (04.07.12)

Date of mailing of the international search report

17 July, 2012 (17.07.12)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

07 August 2008 (07.08.2008),
paragraphs [0016] to [0027]; fig. 1 to 6
& US 2008/0240925 Al & EP 1950414 A2

PCT/JP2012/059987
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2005-113735 A (JFE Engineering Corp.), 7,8
28 April 2005 (28.04.2005),
paragraph [0024]; fig. 2
(Family: none)
Y JP 2008-180102 A (Fuji Heavy Industries Ltd.), 8

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2012/059987

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. I:I Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

The invention of claim 1 cannot be considered to be novel in the light
of the invention disclosed in the document 1 (US 2010/0028162 Al (Tomas
VRONSKY), 04 February 2010 (04.02.2010), paragraphs [0056] to [0070], fig.
3 to 7), and does not have a special technical feature.

Consequently, claims, which are classified into a main invention group,
are as follows.

The inventions of claims 1 and 2

The inventions of claim 3 referring to all claims 1 and 2

The inventions of claims 4-8 referring to all claims 1-3

L I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:I No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



[E B A EpsHppEEs PCT/JP2012,,059987

A EHORTL0BHOSE (EHEERFFE (1P C) )
Int.CL  FO3D11/00(2006.01)1, F03D1/06(2006. 01)1i

B A 21T o ooy B

AREZT o T/ NRE R (EERSRF28 (1P C) )
IntCL  F03D11/00, FO3D1/06

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—201 24
HA[H FE A 28 5AH 1996—201 24
HAE B EFE AR AR 1994—201 24

EFRAECHEMLEFT —F X=X (F—F = ADLAFF, HEICHEM LI

C. BES 5 LD L5

51 LR BT %
552 % SIS RO—HOERTBIE S 5 & &3, 2 0BT 5 BFT0FR T HRADE S
X US 2010/0028162A1 (Toma s Vrons ky)=2010.02.04, [O]| 1—3
Y 056]~[0070], MI3~7 &FP 2318702 A2 & CN 102112734 A| 4, 6 — 8
X US 2010/0028161 A1 (Toma s Vronsky)=2010.02.04, [O| 1—3, 5
Y 056]~[0073], MI3~8 &FP 2318704 A2 & CN 102112733 A| 4, 7, 8
Y JP 2010-059884 A (=28 T3z th) 2010.03.18, [0018]| 4—8
~[0020], M2 & US 2011/0052403 Al & EP 2320082 Al & KR

10-2010-0123769 A & CN 101990599 A
W CHIOHEE IS b ISTRASIR ST 5, AL A N SRS el s 32
k  BIAXIRO AT Y — D A OFITAR S Ut STk
[A] BICBIEDO & 5 SR CHR <, —RRIOBITRIEZ RS (T ERSHEE R XU EE RIS AR S Tk Th - T
b HIBE L &S 5 5 0 Tz <, F681 00 U3
[E ) [ HEE F RO B & 7o 1385 C o 578, BRI A DIIEDT=IZHI BT 5 L0
PIBICAR SR b O (X ) FHCBIE D & 5 SR T - T, SR 4 TH ]
(L) AR IR Sk & 4R T 5 SO U o SR %17 DFHME TSN BN L B Z DD b O
A L < IR bo BRI 2Bl 2 FE3Ld 5 7 0IC3UET Y ) HICBEO S 530 Th - T, SRk & o> 12
Bk (B 24 EOXHE D, LEFICE S THRTHHMAEC
[O) ABAC & BBR, MR, RRSICE LT 530 Yo THESMER RN EEL NS LD
TP EBSHEARTC, o@D EROEMB L RS (&) W57 F 77 U —30it
EEA A e 5E T LA [ R 00 5%
04. 07. 2012 17. 07. 2012
EI BB O 4 R U T BIFTEEE RO L) 30| 3113
HAERFT (ISA/JP) MR HIHE
HEHFS100-8915 B
FRABTRAXEPE=TH4%E3 5 FEaw%B 03-3581-1101 MM 3358

HREXPCT/ 1SA/ 210 (FE2~~—) (200947H)



= SR Ak EpHpEEs PCT,/JP2012,/059987

C (Bi&) . BEd 2 LR8O b5 3k

1 ASCER D B9 %
HF Y %k GIURSCIRG MO —EOE T BEE 5 & &3, € OREd L EpT O 2R A SRIED R
Y JP 2005-113735 A (JF Ex=> V=71 7R &) 2005. 04. 28, 7, 8

[0024]), K2 (Z7xIVU—7L)

Y JP 2008-180102 A (& L LA ) 2008.08.07, [0016] | 8
~Joo27], 1~6 & US 2008/0240925 Al & EP 1950414 A2

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)




E R A s EpHpEEs PCT/JP2012,/,059987

FEIOM FEROFPHO —HOPFER TERVEEOERL 15— 0 2 DfEE)

EHSEKHESH (PCTI175R(2) (a) OKEICK Y, ZOFEBEMARTITXROBEAIC LV iFEROHPH O —EIC OV TE
R L 7ginoie,

1. ™ 3Kk 1L, ZOEBHREHMENRELT A EAELRVHRIE L LD TH D,
DED
2. sk 3. BEERERREEY T AN TE AREE CHECEMNEZHZL TN

BOWEBREBEOESIRL DO THL, 2ED,

3. ™ oEhskiE WX, EEFEROEM Th-> TP C THAIL. 4(a) D 2 TR UEILOHEI
o TEHE I N TV,

FIA FEHOEAERRIML TWLHLEDER (F1-X—Y0D 3Dkt E)

WITRRD L H I OFEBRHEIC L EOZRAR D 5 & Z oEEFEHEITR O -,

SERE 1B AR, Sk 1 (US 2010/0028162 Al (Tomas VRONSKY)
2010.02.04, [0 05 6]~[007 0], K3~7) Tt SNz U THBPERZRD 5
O I S A 5 2 L R o SR AN A

L oT, FHRBPICRSENIFEREZ, LTOEEBY ThHD,

ShEeRkIE 1, 2125 38HA,
*ﬁ%1 2£f%m%¢é HRIE 3124% 5 F8HH,
*@1~3£f%m%¢é ERIE 4 ~ 8 TR HFEW,

1. {7 HEASLEZ2BIIFEE FHE 23~ THRRICHNS Lo T, ZOEEHEREL, 35~ TOHHE TR
B HOW TR L7z,

2. ¥ BEIREFEEZERTLETLARL, N TOHEE IZOWTIHET D ENTE DT, B
BEFHEI O KD T2 h o1z,

3.1 HBEAPLERBINAETERZ oL LrMBAISIG Lo a0 ¢, ZoEBFESRS T, TEEOM
10 & > T2 R OFERIAD HIZHD>WTHER LTz,

4. HEADSLERBEIFRE FEEH 2 NI LARd - -0 T, ZoEBEHRERSEIE. FEROEMMAD R DH
SN TWBFEBIARDROFERBEIZOWTEER LT,

B INFR A F RO FFe oo H 3L T %?é&ﬁ
T GEMPEEPREREY, ZET LA, BB R OMM &R, AN EEBBRSITEb ok,
o EM%E%@%@%H&% m%xwgﬁ ST B - T2 D, %%$4$ﬁﬂ#ﬂﬁé FR L=HIM
WIZZdhbiLZe o7,

Y OBIMEREFEROMM LD oo, BEHL TR o7,

BERXPCT/I1SA/210 (120 (2)) (200947H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report

