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10 (57) Abstract: [PROBLEMS] To provide a moving blade of a turbofan en-
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gine in which fuel cost and noise can be lowered, and the weight of the engine
can be reduced by increasing a suction air amount to increase the bypass rate
without increasing the diameter of the fan and the inner diameter of the casing.
[MEANS FOR SOLVING THE PROBLEMS] The leading edge part (11) of
the moving blade (10) for intake of air comprises a vertical hub part (12) posi-
tioned on the hub side and generally vertical to a fan rotation axis, a rearward
inclined mid-span part (13) inclined to the downstream side from the hub side
toward the mid-span part, and a forward inclined tip part (14) inclined to the
upstream side from the mid-span side toward a tip part.

[FEH]



WO 2007/138779 A1 {00000 0 000000 0

(57) &#H:

PE] T BN — U TN ERE LT D E R K GARZER
RISz, SRR EEmD, (R &R T A ek
kﬁhi///éi%#ﬂfé ENTELRR—R T 7m0 DT 7
ENE AT 5,

[ TR] 2D ANA 77 BB 1 0D —F ¢ 7oy i1
LAY ANTRNZAE L7 7 o Anlisifilii s % LCIRERIT AT 2 &
INTHAIA G 2w RASIATIENT T Pl & 2R o1% T > F?\/\/ﬁﬁ
13 &, T RARUAD G F o TV T EWRANAE & 2 FFoRiffET
TR 4 EnD D,



WO 2007/138779 1 PCT/JP2007/056169

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

oM &
B—RT 7 DT 7 B
FHHDOYE &
I DO 57 8
AEHT, F—RT 7077 BRI 5,
BEEEARF O B

X LM V51 (F— RV my b V) OMAKERRIX TH D, DK
IR TENCE =RV b DU, ZREBOANDT 752, B ANTZ2E5R
BIEM T D EME53, JEML T2 2 RUC KRB R IES T DR NEER 54, RBERRS4
DIRBET AL T 72 52 & NERHE5 3% BREN 57—t 55, #E /1B KD H-
BRBEST DT 7 H/N—F56% %12 T 5,

AFERITRBNT, EAHLET, BOTRAOZE, ERRAIOEEEZVD, Fiz, N
ANRNAEIE, T BE T HMAITASA SR (ZDOEE/ AN T > T VAT
PERENDZeR) O Bk = 7l (FEMER 4 8 > CRIES AT B OF & THl-
T fEZD,

FIRUI2F =R 2y b AT BWT, ZERETVANDST 7525 KAIZL
INANRREE RE UL DE [ F—R T 7o 2V | RS, SARRE, 27 =
Vv (R U253, RBERR54 & O — BV 55) ICH AT A ZeR T (27 i)
(ZRTTDTNDENAISRRT DA ATN DT B (SARFRI,/ 2T i) Th
D, TP REWVEEHER Y =y OB E T BEEIRIRE RN B R ORI %)
REnds,

UL ERL72F =R T 7 VT AR RESTHET 7 1 R B E
(KAFNDT 7)) LZNEHTer—3 VT NBRRERY, =V OEENPHEL
TLEOMBE R DT,

ZORMBERRDT B0, 7= T NBREBINS I, SMHEHLBO ANLS
2SR B A BN T DL TEDR & DFAROT 7 B A BEITIREBE TS (KT
SCHER1~6: [M2A~F),

FEFTOCHRL R EFFRTE56328533B1HIME ., “SWEPT BARREL AIRFOIL”



WO 2007/138779 2 PCT/JP2007/056169

[0008]

[0009]

[0010]

[0011]

[0012]

FERTOCHR2 KR ERFRTE6071077 5 WM E, “SWEPT FAN BLADE”
KT SCHRS R ERFFFSERE38040EH M E . “SWEPT TURBOMACHINERY

BLADE”

FRTSCHERA R E T 5167489 5 BIE . “FORWARD SWEPT ROTOR
BLADE”

R SRS : R ERFRTAE 5725354 5 B#IE . “FORWARD SWEPT FAN BL
ADE”

REFTCHRG K EHRFETFH56358003B2WAl#, “ROTOR BLADE AN AXIAL
—FLOW ENGINE”

ERU72I0C, Rk DFZ—RT 7o VTR, AARAR R RESTDHET 7
1B B3R (JEiFN DT 7o) LR T r—  TRBEPRERY, 2V DO EE
PELCLED RIS D DTz,

Fie, JERDOT7 7 1BREE T, AL ANDZEK[ELTINT 57201, HlZ
XEEE AL, AR E<RTE | Sl B OB ICER IR R0 R K LR
BRIEE S DT,

ZEEADEH

AFEIHIH DR R AR T DO IRIRINTEb DO THD, T72bH, A%
X, T BR O = TRBEE RETHIERKBOAR R B RS E DT
ENTE, ZUZIO AR m® ARRE LR F bR @Dl iblizar
VVEBERHETOIENTELY R TV DT 7 VR AR T 5L
ArET2,

FEBH DB

ARREZ R T DT D DT
ARINZIIT, V=T 42 7y VI ~TRNALEL 7 7 REsi I L TiE
ERERFEENTE AT RPEIY R SARZNT T TR E Z RO 518
LY RZNRE YRR SUADLTF T ERIZHNT TR HE Z RO RIE T
TEENDIeD, BRI T AR Ty U DT 7 VBN R BRSNS,
AR DI ELNEIEERIZI T, BTRERENTHIL, V=T 40 7 Ty V2



WO 2007/138779 3 PCT/JP2007/056169

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

RDFETT IR/ NATH LO % D NERNLE D> 20% LA L 50% K DI R E %
TIEDR, H>07 7 G B33 DL, =5 E LN OFIHNICATE 5,

F7z, BRIy R SRIL, V=T 42 7 2y R RO B 5 R A%t
L20% A b, 50% K DNENT B H60%LL L, 90% KD S RALE £ TIEW
O T 7 BRI EAE T D EICR L, AT R T ICBEELL b A5 BRI O
THRT D,

F7z, BIREHIMET > 75T, V=T (> 7 oy DR RO LR 5 17 2 AT 60
%L L 90% RN DAILEH>H 100 % DAGILE E TIED, H>D07 7 Bl
ICEZTBEIIKRTL, ST BRITFICEELL E| ABEERTEOH IR CHEAN 5,

FERAFBHOEBRICIAIUT, V=T 4> 7y IO BENT BT/ TT 7
[ 80 L CEEREINR>TOBOT, ERANIRL TV CWA & LR
HESERRY, B —T 10 7 2y VI TR COIS I pMER T2, Fi2. Tl
AT AN TODIG A JONT R Ta— NP EL B/ E RS TES, ST,
FIFRFIZ 2 —RRBRWVEANT I TR EZ ZKPATLIENTE, RICT VU HiE
RS Tl B A T ZEN TED,

T2, BEIY R ARV BRIV R AR CT7 7 BRI E AT DI IV T3tk
(R TODD T, S AETF TR (i) LTV 356 KR E.LA Tl
20 BEINT R —T 40 7 o R TR BRI TE S,

¥z, BT BTy 7R TT 7 RN B AZ D LS 7 AR T (A
LCWBDT, 4753 75 A (218D L OV B5 A Z0 Ty 7RI AR 23/ al
IROE IR KA /NS TED,

P T, RANRABRENWI =R T 7 2 NZBWC, 77V 1 B Zh
BT — o T RERET DL T 7 U I BB EO R EEEA TR
TE, ZHUTTO AR ZE O | ARRFE LR B (L2 R T DL L b ICE EAH
W 2TENTED, oo "TRDOEIHERERT 7 BRIV F<THIENTE
Do
[34] oD i B A B
(K11, R DF—RT 7o =V OB THD,



WO 2007/138779 4 PCT/JP2007/056169

[0020]

[0021]

[0022]

[XI2AYiZ, B2 SCR1 D7 7> BIR ORI TH 5,
[XI2B1iZ, BeFsCiR2D 7 7 BIRORIX TH 5,
[XI2CNE, HEFCR3D 7 7o BIR DMK THB,
[XI2DiZ, #EFSCRAD T 7o BIR DMK THB,
[XI2ENIZ, HrErSCRE D 7 7o B RO TH B,
[XI2F i3, HErSCR6 D7 7o BB O THB,
(K31t AFHDOZ—RT 7oL 0 D77 BRI TH D,
[4ALiZ, BI3DIENTH O TH D,
[4B1iZ, KIBDRENTHOFIOFH K THD,
[X5]i%, KIBDHMHAIYNA/ ARDOFHHIK TH D,
(X611, BI3DHEIHT > 7 HDHBK THD,
(K711, AP O E G %27~ 3 CFDEHAMER Th D,
AE L E St 51 D7 A

T AREHOFELWERHRICOWT, MEEBBL CHIT2, 7ok, &I
IZRWT, BT DI IIR —DF BEAL, BEELZHHEEIET 5,

31, AR DF—RT 7o 2V DT 7 VBN BB THD, ZOKIZIBT
VoD mldGE (7 7o mlEsd) | 2137 —3 0 7R, SIXTiA LR DTN T
BB

AEHOT7 7 BELI0L, FELTT 7V 1IREBETHY, 2DV —T 407 2o
115, MENTHL2, BEAIYRA 13, R UHHETF v 7 E814535725,

ENT W12, NTRIHLEL 7 7> Bl LI L UREREITEREIN T
Wo,

ZOHIT, MENTEHL2iT, BELIT V=T 407 2y V110K OFEET
2/ LsIZRLO% DRI B an>540% LA b, 50% KON BEOETED
Do EIZDIENTEL21T, 77 Bl LICEAZTHHEICH L, T5ELINDOA
FEREDANIZATIE T D, §7205, ZORIZIHWT, ALK 0 13, 855 ~95E DHilH
(2D,

BRIV R A RARLIE AT REF A RO TR DIy RRSAALELATRID



WO 2007/138779 5 PCT/JP2007/056169

[0023]

[0024]

[0025]

[0026]

BIYRARARIZHNT T TN EZ R D,

ZOFIT, BEIYRASUEL3IE, BELLIL, V=T 407 2o 11O 2D
2B IF AR LI A0% LA L 50% R0 L EbH75%LL E, 85%
RIEDIRALECE TIEDD, EZDORMBEIVNASAL3IL, 77 [ElEsd 1T E
ZETDENTHKL., ST 3R FITEELL B ABEERTG O TR 2, 77205,
ZORICIRWT, AR D T, 45E~B5EDHMICHD,

B> 7 E141%, Fy 7 RNAHLE LIy R R SALTF v 7 ERIZHNT T LA
\(AHEE R,

ZORFIT, FHET Y T E14IE, BELLIL, V=T 42 7 =y V1 1O RO
T AR LsIZRL75% LA b 85% A D N [E.c>H 100 % D A7 iEd
TIEDD, F-ZOFMHET Y7 H14i%, 77 BlEsE 1B HmEISH L, A5
BIFIC 15 LA L, S0ERTGOHIA THIM T2, 370bb, ZORITEWT, A
6 %, 95~ 135 DHITHIZHD,

KAALBIABIL, IBDFENTEOHMIKTHD, ZOKIZINT, K4A L4
BIZAZE L8 E N7 EHHHHIETHNTEL2 2R L TND,

BIAAIT, NTH12’ 37 7 BRI L8 L BRI TODI5EA THY, 22—
RRIBBELSELRY, V=T 17 =y V1 1OAHTAR (friEa) DS I B K ELRS
F2X4ABIE, NTERL12 AT 7 BIEsE LIS L TR TODIBETHY,

a—RR15PELZRY, EI NS END 72725,

ZHUTRIU T, AR TR, BEATEL2BNTRICT 72 [BliEE LI L TR
FEE IR TNDD T, BRI L TV TODEE (K4A) IV HEE R
0, FHZY—T 40 7 =y PELLOAHTR (FrEa) TSI 0MEIRT 5,

Fo, FHRANSHUENOTODEHA (K4B) LTI ca—RE15AEL ES
HEELTED,

LI, FAFFIZa—RFR1IBBRWVENTRI TR EEZ Z<EKAIATZEN TE, FL
TV AN EE TREEZERTIENTED,

K51, BI3DHBBEIY A ORI K THD, ZORIIAREY LHFEIy AR



WO 2007/138779 6 PCT/JP2007/056169

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

VERFREL YRR AT AGER EIC L, BRI T D54
ERL TN, 7805, ZOKIZEWT A0 13, 95E~135EDHMIZHD,
ZOBA, Bi16’ B EFRMICBEIT D70, V—F 42 T2y UL 1O TR (

frida) DI 1B KRELRD,

TAUTKLU T, AR TiL, BBy RA U133y R T 7o BlEEH 11Z
BT BEIEVA T BT IR TOBOT, 475 5B IR FiHE) LT
Brf (K5) LOEEL16 TRMANISRY, R T R —T 127 2o P8 (i Ea)
TOISHEARRTED,

X6V, K3DOFHET > T EO P K THD, ZOKIIATEYH LRHET >~ 7 H A
EL, Fy 714’ B7 7 o EEE LS LT AN QOB E2 R L TS,
Tebh, ZORICBNT, AE 0 1, 45 ~85LOFIMICH D,

DA Fo T AERTREEE R K ERY | B E RN KELRD,

ZHIZKL T, AR T, ATy 71483 F 7 A TH 52 LA ERIL
TWBDT, #5035 7 1R () L CWBEE (IX16) I0 T 7 RIFE A58 3
NSRBI B R EZ/NISTED,

7%, ARHAOT 7 BEOIESEF R T THD, ZOKIT, I B 2—HIZX
i =alb—arfER (CFDERRER) T2,

ZOBNZIBT, BT, HEI T DDA R TH D, £I2Z0HF)
X, BENTEL2ORLEDD, V—T 427 Ty RO B A A/ Ls
IZLAI50% I YRR S 1 3O B cAKI80% DA TH B,

ZDEM5, A8 RO~ 50% DFIHIZIB T, AJEHOE S T pER A1 L0
O RENZ LD DD,

FTRbLCFDRIAMELL T, RL7 7 BOMERT 7o BHRICKL ., Bimfkd iz
DOWEEEKI5Y% , NTRIDIE S HEHKI20% m< ENDERERZTVD,

BB AFHIE, B EERRBICRESIVT | ARHOE R L2
FHCREA ICETTHIENTEAEI LT THD,

BIZIZ. ARHOBRIT A/ SALDO RESIZRES LT, AR KENY
A (BIZIEBLL L) 7213 T NSARREDS/ NEWGA (SR ZIE1IELT) Th#EA T



WO 2007/138779 7 PCT/JP2007/056169

&5,

b NANRRER/ NI VNI RBWWTH T o 1 REN R EE N A T —
VT BRERESTHIERL, V7V 1 BEE ORI EE K THIEN T, HRE
BEHRETAZENTED, o, NTRIDIE A GERDT7 7 BRIV 5<T5H2E
B TED,



WO 2007/138779 8 PCT/JP2007/056169

FHRO#EIF

[1] V=T 42 T PR3 NTRNALEL 7 7> FERE IR U RIS T B2 T E
TERE  NTRNBEIYy RANANIONT T TN E 2R ORI N RS E
XY RRURDL T T ENCNT T RN E E R ORMET v 7 # e b s,
TEERHRETHE ATV DT 7 B,

[2] BIRCIRENT EIL, V=T 427 Ty VAR D BT R RS AT L0 % D G
PLEDH20% L B, 50% RGO ERALE E T, 2307 7o [EEEMICHAZ TS
XL, =5 ELANOEPANIZIE T5, ZEE R T 53 RE LIS & —
RIFL 2D DT 7 BE,

[3] RISy KR SUARIL, V=T 42 7 T R R D PR J7 1H A 2R 20
% LA L, 50% A D NIRALEDH60% LA L 90% RN D I uALE £ TED, 5>
27 7RI BT DKL A 7834 5L b 45RO T
FFD, LEEREET IR RBELCHBOF—RT 7o 2 VDT 7 VEHE,

[4] HIFERMET » 75, VT 4> 7 2y RO R T7 [0 R/ L 60% LA
k. 90% KW DN ERNLIE DD 100 % DIMHALE ETIEWL, 207 7> [ElHEHIZE
AT BEIIKIL ., ST HRIHF I ELL B 45 EERTEOHTA THANT D, ZLERHE
T B RELCRBOF—RT7 = VD7 7 U BHE,



WO 2007/138779 PCT/JP2007/056169

1/6
(1]
SEITHRAT
51
56
- A ™~
52 53 54 55
| .
- Y %.’3 ~ :
- h
C S e
e e, {7__7)
o}
[X2A]

ST

[X12B]
FEATIXIT




WO 2007/138779 o/6 PCT/JP2007/056169

[X12C]
FEITERAM

[X12D]

FeITHR M

[XI2E]

FEATIXAN




WO 2007/138779

3/6
[XI2F]
FLITHRN
&
[1X13]
10
2
4\
\ /
& Y ‘
14 v £ 1
I c | 11 I
13
Ls I INT
7> P
12
3 Y Y
a
62 61 63 _\

PCT/JP2007/056169



WO 2007/138779 406 PCT/JP2007/056169

[X14A]

[X14B]




WO 2007/138779

5/6
[1%5]
2
| /
S
13’ )sy/ 1
s :/ 6
' 16’
A\
a
62 —\
1

[Xl6]

\M

14!

Ls

PCT/JP2007/056169



WO 2007/138779

PCT/JP2007/056169
6/6
[[X]7]
INTIISDR/INEEER Y

100

80 [« -~
2
E
‘g 50 e
e
* 3 BA

T A5
0
1 1.5 2



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2007/056169

A. CLASSIFICATION OF SUBJECT MATTER
F04D29/38(2006.01)1i, F02K3/06(2006.01)1

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

B. FIELDS SEARCHED

F04D29/38, F02K3/06

Minimum documentation searched (classification system followed by classification symbols)

Jitsuyo Shinan Kcho
Kokai Jitsuyo Shinan Koho

1922-1996
1971-2007

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

1996-2007
1994-2007

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

& CA 2327850 A

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2005-315138 A (Ishikawajima-Harima Heavy 1,4
A Industries Co., Ltd.}, 2-3

10 November, 2005 (10.11.05),

Par. No. [0038]; Fig. 1

(Family: none)
Y JP 2001-214893 A (GENERAL ELECTRIC CO.), 1,4
A 10 August, 2001 (10.08.01), 2-3

Par. Nog. [0018] to [0023]; Fig. 1

& US 6328533 Bl & EP 1111188 A2

& BR 5937 A & PL 344738 A

|:| Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered to date and not in conflict with the application but cited to understand
be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international filing  “X”  document of particular relevance; the claimed invention cannot be
date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than the being obvious to a person skilled in the aIT
priority date claimed “&”  document member of the same patent family

Date of the actual completion of the international search
11 April, 2007 (11.04.07)

Date of mailing of the international search report
24 April, 2007 {(24.04.07)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (April 2005)




[E A RS EpsHpELEs PCT/JP2007,/,056169

A, ERORETL0BEONE (EHEFFFAE (1 PC) )
Int.Cl.  F04D29/38(2006. 01)i, F02K3/06(2006.01) i

B. FAEEToOH

AEET oI R/DBRER (EESTSE (1PC) )
Int.Cl. F04D29/38, F02K3/06

B/ RGBS OB B CIRE AR T 720 EENA250
AAREZEAFHRAHR 1922—19964F
AAREABREZEAFZEAH 1971—20074
A AR E AR R AH 1996—20074
A ARERGEATE A 1994—20074

T CHEMR LI BT 2 A (T R AO4 R, IEICH L7 H7E

C. M4 % L6 5

RS0 BT 5
BT Y% B STIA KOOI 5 & &1L, F O AEFORR R OFIH O BB
Y JP 2005—315138 A (CA)IIHEEETLEERLSH) 2 1, 4
A 005.11.10, BB [0038], M1 (7v»IVU—ML) 2—3
Y JP 2001—214893 A (GENERAL ELECTR 1, 4
A IC COMPANY) 2001.08.10, BE% [0018] — 2 —3
[0023])], W1 & US 6328533 B1 & EP
1111188 A2 & BR 5937 A & PL 34

4738 A & CA 2327850 A

™ CHOBXICHIRBTIZEIN TN S, = T b7y VBT AEAE SR,
* BIAXEOAT TV — D B ORITATE S 3T 30k
TA] FFICBED S 5 XER TR, — ROk #EL R [T EEEEB MBI ARICAR SR TH- T
HD ﬁ%kw%?é%@fi&< SO FH I HE R
(E | ERHRE B AT MR E 72138538 Ch 5705, ERsHRE R OEFEOI=DIZBIHATA L O
DIl ENTZH O (X ] BICREEOH ATk TH > T, YL RO A TR
(L) et TR R 2 & 3 3 2 SCH U o0 SCHR O 31T DOFHRME UTESER N EZ LENDH D
BE L I oRRl R b 254 2729051 4 Y] FRCBEEOH AL TH - T, Yagtmkefthio 124
ZOCHR (B A f1) LosrERE o, MEECE S THHTH AHEEEIC
O] HFRAIC X A8, A, Br®BcsE kT 53X Lo TESERENEEZ NS ED
[P EBEEFEBRIT, DOBEOLEORERBEL A HE (&) RA—F7 2 77 2 U —3CHk
EpsE45E T LA E SRS O%EA
11. 04. 2007 24. 04. 2007
[EI A D2 T K UV T FEFTEAEE (RO HE) 30| 3925
AARERFT (ISA/JP) A ZE
HE£5100-8915 a
WRATRHXEFIE=TH4%&35 HEiEES 03—-3581—1101 AW 3358

BRAPCT/ TSA 210 (F2--) (20054F4A)




	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 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - wo-search-report
	Page 18 - wo-search-report

