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e IO EE (3530) : The profile of the tandem wind rotors was optimized to improve the efficiency
of Intelligent Wind Power Unit in which the wind rotors drive the inner and the outer armatures,
respectively. The model unit with the doubly fed induction generator was provided for the verification
tests at the actual wind circumstances. It was confirmed that the unit can be operated at the maximum
efficiency at the rotational speed lower than the synchronous speed (the rated wind speed). Besides,
the tip vortex from the front wind rotor scarcely affects the acoustic noise and it is essential to suppress
the flow interaction between the wake flow from the front blade and the boundary layer flow on the rear
blade for reducing the noise.

AR TERA
(SHHHAL - M)
[ERS Y iRt & &t

2009 4 2, 500, 000 750, 000 3, 250, 000

2010 4E & 600, 000 180, 000 780, 000

2011 4£ )% 600, 000 180, 000 780, 000

AR 0 0 0

AR 0 0 0

Bt 3, 700, 000 1, 110, 000 4, 810, 000

Mooy Er - L5

P DR - AHE B TS - BRIA T

F—U— iR, JBZEE, B, SEERER, EEo—&, FEEK

1. WFEBAESI O 5

Attt o fx KERE T & 5 M ERIERE AL 1E/
PEERIUALSHEG I 10T €, FEF/EE TR AR
M7 U — A ARE (IR BRI A
~OEEN R HE CED SN TS, =
ISz D —28 LTHRT CHAERREL T
WD PERIEEL Y, BB B R BRIN SR [E 12

L7 BB 7 1 2T (T L 7 B i o A R
Flizdh v, @EHDICITRBRE = — & )3\
LTV 2 0MEEGE T I3, (b) flJaasE
TCHREBRE/MIRE D —Z 2358 LTV A0 08
A FTHHAMEL, ) BXROEEHESTZD
(RS AR SO R AR 25 MR FE R 2 YA 9 2 4
ERH Y, (d)IREE IR 2R —% D



48 & TR~ O ART AR, D OERSE
Rl CH N & — BRI, 7T L—F00
BT T L— R & OFEHERR [RS8 L ] i)
M2 VE L 45, £, BUER 11m/is UL
TH I —EDOEKER L 72D, ZFHUTET
B HI-CE R IRV RES NS, AE
HNZEGED 3 BT 2000, AT
F L < Zp 0 Hiulsk IR G € oo DB R
EICEEND. 51T, AN & RSN
HrRE T sy, Rne
ETMEREEIC O E LB LyWE
BN EL=y NOFENFFT-ND.

2. WEDBK

DL bl 7= B RE AR & R B 72 D AR FEAR
FHL, Atk _EBoORE D —% (¥ 7 AR
Ho—F) L, ZRENISEE SN
HEMSER 0O b8l hA T UV
YRR EE=y (X D EERELE.
THERZM - T- BB e — & [ 3BEFE L C
W5, L, HE#EL LT, BETE
ﬁ#é%%ﬁ@@%%%%%%#éwA#
LEEN TR 57, EE o —& BRI
TRHHE T L — e B FR I B AREFSE O A
FIZ2 B S I T B TV .

AL, FEDFEEL = N OUERIND
EHLUTE MR ERET DREEL
L CALERT B, BEICHER L T2 ERSH
771.2kW O —E RS T 5 T ERRIE
KR LB
il R 2 2 D
r%%m%aﬁ

(a) Fe = h =
47%ui (b) J&,
JH 8m/s Tk EJE
Ho— X D5
o [5] #is () 34 ]
), (o) A
W 10m/s TEHK
HEEARH 4G, (d) A&
W 15m/s FifE T
HERHE 0 — ¥
DI, (o) KR
BTk, DOERE
HEZHET, 7
4 =)V RTOE

“ AT R HL 1 — &

LA EIES
BT

ik
AT

1% BT\ HL
A/ n—4

FERER & FEhE 5
AZ ELlZLT-. X1 A27YT=r b
)R —= b
3. WDk
31 R e—& o % B R .

— H PRI OERT DA H D < I8 fH Dge =

dr/dr = 0.84 2 H\W T, FifZEBJRE o — & %
ZFZF 1 de=2000 mm, dz=1680 mm & L7=.
ZOEE, FIBET L— PG R EE
\ZHEDE Ze=3, Zz=5, HifLBEEH 17— X [#]
OEAFEREIT 1= 160 mm & L7-.

A% R E o — % 07 L— RiX MEL012 #
WAL L, BEtRE T 72 b baiEOERK
HAZ (b) (24878 iz V= Smm@k%ﬁ%
Exﬂﬂ;ﬁlﬁlsﬁf: HEEZ Ne = 400 min?, Ng = 500
mint & L7-. BBt En —% 7 I/*— RiZ—%g
%ﬁmﬁntﬁbf,itﬁ&a$u~&7

RIZEiBEE o — % Z 8 - 7= it
Lfﬁﬁ&@zﬁ#%%ﬂéij P
FIZORBRTND. B, ﬁ7v~%k%

R ZIZHEY EFEL LRV AT 25% 35
TEOH G F, HLEZRED SH7.

3.2 FEMO R I TIREER
WA A REAICE X, “EEREME T AT
ERMIE SR EN (3 8 M, kD 1.2
kKW, #FiEdEE 200 V, #HE)E %60 Hz, [F
HAAE (A3 E 900 min™) A 4458k L 7. 2 Yfl
(W%@%ﬂ%ﬁ@ﬁ@ﬂ&ﬁ&%@ﬁ
OFIfENC L v, BHE o —Z OREEREE |
f—ﬁ%ﬁﬁ,—ﬁmﬁ%%%mﬂﬁf%é
FlEEHZTWD.

3.3 HlERO¥EmR R L7ZEY 2 &
wwww@%%%%),kﬁféﬁwﬂﬁﬁ
& bR 2 A AuE, 1 AR (SMAl Rl R E
1%ﬁﬁ%+¢~@%tﬁr&$iﬂﬁﬁ%
—EBIRDZENTED., ZDLx, 2 kAl
~O NI R AR GEE ) 2525
P V=8m/s iz 5 LA, Tbb 2 WAl
NHOLENDEROHTZENTE FHOA
), LIRS0 T E OFIARFE~D )
Lirb.

3.4  FERER% bk Z T AR EH T —
ZLEEMAYEES 3m OFZ U— FICHE#E L
REI=y b2, Ty T Rl %
JUIN TEERZFFTX X S ABE IR 2 54
(2 MERR) 02 BICERE LTz, EiEbo =
MIVA—bXT ERAT T E—HITL-T
I—ary bha—LRnNTE5 (= LEETIE
V). REBRICELTL, T AN, EK
D 2 WAANZ AN TS13 2 hiss a8k, bk as = %
RT A=k LU, Jai, Jam, AR =
— X ORELEE, REEO 1 RS OFIE
B, SHREE, BERER, HhEk, 1 /B
HICT —F a H—ICEE S, VR E DS
&, JRDOLEE) A A — KT B I A ST
HDHT EINS IEC D
HESEE Y, RS
=7 —21% 1
YIECRHMm 52 &
WLz F£72, 2e
TELROBELEN D, 0
7256 CTHE
AEIENTE S L
5, FEFEHE TR
T L —F% &z T
W5, 22z, £
A FOJEHEIL 2
m/s 7>5 5mis B3FE

X 2 SEFIEHE



AERRBR TP DK T0% % HH TR, HEICL -
TRERBRREIZEWVEE. B, Z0oHEA
THPEHEEIZILA Y =M TFHTEL 2
LR LT,

4. WFIERE

41 JAHEa—% OB% JRVEE 12— &
YENRKRENWE ZADEFENEETHS. T
bbb, HPED 50%LL T OEEE L7 IE, T
4 TRD 8%FEE LARD T/ W & #fif
WL, £22°C, RiBREr—2 D7 L—K
%, S ML 27 I2HE Y FHEH LR ERO/N
ST 50% THE D FL I A/ S W FE A
PR L TR 2 B L (B3R,
BONESNWE ZATHEFEL2ETEEZ@EY
P, $RERE o — 2 2 BRI o JE O = %
NX—ZZDFEEZITEST LOICTDH. £L
T, 7R ORI K ENLE T 728 2
LBk Hic0ny 25 2 Rl BEE o
— X DT L— RERFE L. T ERERiHd
DEFORERED—XNLRBH T A
JE . 2 — & (Tandem Wind Rotor HG) @ FH %} JE
R LE Ar [= (BT B VB 1 — & 44 J&] O FH et i
FE) 1 (JEGE V) Ti2xtd 2 IR Cpl[=P/pAV?
212K 3179, 2208, LI mE o —
X PECRR L 72 At B R 1 — & [ o il 5 1)
HEECHY, 7 L— ML & HICFRN R
WL INTWD. TERTHEANTIC L 5 Tandem
wind Rotor GG (Ztb~_@H & s, T742b
B, BIBEE 0 — X RN NENWE Z AT
fEFEAE L2 O CTRIB O IR EIFIR T3
L2600, HEBEOHINRENENLL EiZm
THOTH T AREr—X L L TOHN
WA B L, & <A EJEEEE AR TC B D,

R CRA%E L 7R By R o — & (2o L7tk
BeR i m — & 2 R & CFD Z0fH L C
B L o255, ZO—HD Co 2 X 31T
(Tandem Wind Rotor HK). MEL002 ! % A
WV, BERMZEBRKIELZEEHNEL
TPERMVEICEOTHEEE—FEE L, Edo
ATEEJEVE 12— & 7> B O AUk U Tl 724
RS ONA L IO BE 2 5TV
5. FOMPIZLY, BEREo—X DN
TS 0A BT A 2 LGRS .

X 3 O HREIIRTE R H 2 — & £2 500
mm OEEFERTHY, 10FU EOTEEA
THERETIELA VL EL, TL—
N L OWAUIEIRELTE & 725 DT, Cpldkk
BlicEm b tEZ TR, ok, AH o —
Z2DT L— Rid ik U= BB o Rk &
FIDN, LR OGNS 2 2 TOR
FIFE RN Ola L, X2 OFEIFITIINE
BT JE . =2 — % (Tandem Wind Rotor GG 73X
—2) WL Z iz Lz,

4.2  SEGERER ZZTIERTRD X 51T
R R A AT, CEREEEE T IR R
BRI R B O HIEI IR L 7.

)5

$ 6W=OB4 L=008 V=12 mis
0.4 E Tandem W'ind Ro"[or HKH
035
.:E
02z A}
3 Y
0.1 —
L Tandem Wind Rotor GG
0 | | |
0 2 4 6 8 10 12

A
%3 EEe— s DR

) HEE—Ei#Eis 2 RA~D
JER e — IR D, RO S FHxt
[AIFSHE N —EICE L2, 1 RIAOFEE
JE% — IS Z ENTIREZR Z L B HIEL,
A% B o — & O RS, 1 RSO
77, SHEENN, HEBEE, £ 0k
WoFE 7 2 RO BIE 2R L=, Btk
G 2 AN D il B I & 42 7n D K9 (il B3
5l BEGECHEEBTLE TR LN
TX5. 2B, Z 2 TIE 2 A~k E
HAEETELTWDEDOT, 1 &ML OFHERE
W BT AR G Rl B L e LN 5.
7o, 1 WA O bk I — & OFFE T, M
ARNE TS YRFBEER D — EM 27
B, FERMICLIKHABIZE—TE LS.

(2) B —EdEiE Wi 1 R’ SO
IR AR RO £, = 60 Hz (iR ElL A
EIELTZ. ZoLx, 2 KIAA~DORREEET
30V BTS2, 2 RAA~0D R A I Ea &
FHSF RIS O S DB N H Y, 1
WA OFEFLE DT, #5 BE (AHx EiisE
FEORME & HIIFIFERITHEINT 5.

(3) EH&E L F T H 7 E R A
T & Poup= 300 W, SRR~ DFHEE %
% f1=60Hz |Zf& 5, [AIHAANRE E (V=8m/s, fH
SPEIEEEEE N;=900 min™) F Chem /) iEis
L C, THIEIRICBIT2EBE E;=200
VEZERTDIETEZ L. 20 XOR%E
JEVEE. 2 — & D [A]fi5 Ng, Ng, 2 VAR ~DJih
WeEITE By, FREE S, 2 [X 4 l2R~T. #Fild
JEIRH S, & — B WA 72 6D RS I 5K, 1R
KEAIHRHE Np (SR S, BT Ey 1
Nr & & IS 721%, HDHRE Ny 2GH
o TR LIRS D L) IcHlfEd
XX W, Zo & B LT PUISNNTE
iz z CLE- 2. ARORHERIELT
TR T 6 1 M S OFEEE R f, D
He 6T, BEEEE, b—EITROLEN
H DN, KREHRR CIXRHARBRAE SN
BN LB, ZTIETOEIFITIZELR



Moi-.

4.3 =R E bl o FERERE IR L g 600 B.=5deg. P, =300W
ET7L—REMBPAI=Fa7TL—F | E ;:Me ot P
(9/20 (Z#&E/1N) 735 72 5 Modified Tandem Wind Z 300 R g 7
Rotor GG (Small rear) DEEH A7 M VL = ,0/"”/' Ne
DATO—FIEK 5 IZIRERTRT. I,

LgA 6itt%§% = La '10|Og (QPT 2) + 20 = L, 0 4{’

-10log (QH?), La: BEE LUV (AKEE), Q- .y

Wik, Pr: ®F, H: ADOHEE~y R (=V? By Ng
RYITHDH. HBEREr—X 204 LT -300 B

Single Wind Rotor G ™ 4340 Lsa = 40.6 dB ([ .

B) 12, BRE L ~ULEE < 72 % (Lsa = 48.4 ™
dB) . XHICIZEBERE S ~T 2, b -600

TR EBRE o — % O 7 L — Ri@ilJE ik ' TVl
DE TR L —F L2\, Hanson |3 B B 22k
HPIZENNT ZEREE T 1T OFiEE 250
DJEWHL T = |mZaNe + KZENE| [m: BB K: | 2,
R (—o~to0)] THRZBIDZ EaR | W Py,=300W | B | m
LTCWAR, K5IR L-EEREE K< w125 ‘ g
—%7 5. l o /l“:/
' ’l

KT ARE T —Z OEE, Bimio T
L bERTABERD S, FRONHEE A 0
R 2 7= (Large rear) DB&E A7 NIV B =5 deg. -
O A % B 5 SRR TR BB/ MR AL 7 =5t ™
o—XERATDL L, BET L — FEIEED R - 2
SORBEYINT 5 2 L1250 b ERE -t
LoyWidEL e h. 20z EiE, BT L— o ot
RCHRALZEBEBNZET L— RIZHA = 500 o— 0
TOHBRICHET DR ENBEH X2 L [ /
ZRLTWD. VLT, ARNEEL= ﬂ//
v MIKBROFTERRE o — & L /NEO%E: 250 /
B —Z bR Inbizd, 2Ol LtEx
FHREIC T A MBI 7. FE3E, Small rear O ,/./

B Lsa I3 Large rear (ZHE XTI L, A F 0 *— 120 N
W=y hOENBEHFFILT L— Fii L5 ¢ -
S 5 < U AT £ o T 0 B X
BREREEZEZTLEZHI THD. g

44 RIEDOERES T T 2 =
DREIHBT T HEIZONT, ZOEKES ~— . 0
WERHIT 5.

(@) B b 47%L0 I : [ 6 | EFAES) 0 B0 00 701000
e =y b (X 2) OHIIERE Co 2T, Hi T
O L5 \ZBEAF BT CRBGE SN BET L | 4 R C 00 e AR 45
—Rizb2obbd, HRTHAL TV DHE
HORmE MRS &b o> T,
Tbb, 3 |Z7% L7~ Tandem Wind Rotor
GG (AT A H. o — Z £ 500mm) D7 L — K&

=
1

—
oo o 60 *

»
M B¢
F

i\.\\

7 : ‘ : : ‘
N =3000 min" N =3500 min
60F - : R
'=8.0m/s 650

HEMBIIA (7 2m), FaDOELA 0| S0 g ¥

N RHIT F2 o T2 T Co 28 0.308 26> 0.433 sof I W
FCHMELTWS., Zoéx, katthrs %ud ,

% B A 1% 5.84 705 13 £C, FTZiAY 300§ AN D
FBITH < 22> T 4. [X3 @ Tandem Wind 200 /=T s T

Rotor HK 0 Cp % [FEE/R LR TR o — /LT 10§ Small rear L,szf 48.4 dB

75 EHIMREIL 047 ITEL, T BN Modified Tandem Wind Rotor GG .
Ly, RO K T LUV BT ENITHZ % 400 800 1200 1600
TW5. L ULERTRS L, Tandem Wind J Hz

Rotor HK @ Cp (& Single Wind Rotor G @ 1.16 5 X F AJREH O —X D2 ERE



ERECTHD (X)) . KEE/EEZZ VT LT
b, PEREED 1.1 RO im EizikE -
TWDHIREFTHE T D DOMNA % OFRE & 72
A9,

(b) JEiE 8m/s Tk B B 7 — & O fe s kA
s (R EAETRIE ) - SERERSICFEHE L 7= 8 HEhk
VERJEE 8m/s C IR HIFE et [E1dE H FE N=900min™
ERBD IR LT, TNEEIETE D1F
E DO+ 43 72 R 6ﬂﬁwotﬁx42m

Dt FIEL N=350min Z [F]H1FE b [z &
LT, X0 EGENET & M &2 —EICfk
DIEIR A EFE L7 TH D, JRE & [R5

FIEBIT 20T, Z ORI Fiio BiE
MNER TEHZEEZFERAL TS,

(c) M 10m/s TEKIERBALA, (d) EaE
15m/s Fiitk CHREME D —X OfE IR - ek
BT U CoiERE O R A2 RET 70T, 2o
HAEEAEZZ VT LTWRW, 2o en
AIREZR 2 & A JEWE SEER CTHERR L T\ 5.

(&) RBEEAL « BAMERY EIZ L TV 7223,
BRI EBRIC X 0 pTEY 7 L — RO BERLE O
RN EERERLTBY, S%IIBED
R A U 5. 7eds, T OMFZEITREERED
BT 4 — LV RTIRARRRER Z E N bho
7~DT, EBRETIToTW5D.

PLE, A58 BEEO R E A Z 7 L 72
2, HIZRD XD RFET &R LA

BBy A UEE Imls LLFOFEBR : RE
BIIPRTE R VWD FERERORAIC X
D, By A UEGE IMs ZER LT (K45
). a7 LARERERAT L EaX T
RIENREN X, SOIEREEICTSZ LG
"EETHD.

(@) JEL T, P24 2 PhERE 2 fi 7= 37 )R
7 L— REREHEDTEZ  CFD (2 L 2 A Tl
BN, oAy Ialb—r g0
B LOo2HS. £/, YUV —XELTHOT
L— RRFHIIITo T RWD, By 2
—Y g TCRET—ZEb YO e ERED
TR RRIC 7272, T bbb EEy I 2 b
— v a CIEEGE, SHEEZBTEICRETE S
DT, BHEo—ZDT Y — RN AREIC7
ST EIXERBEUEORETHD.

45 JimEE O B Bk U (e )
7yf¢4/%ﬂﬂ$i% CER i g S
HFELD ] \_nX V72 R m EH I K o TELA
HEH SN ONREBTHDH. AEEOBIL D
— ZEETR U7z & 9 IS M mlER g Eh A
52850, DTHEALEHFORNEFE
R OB AR T DM ENDH D, £ ZTH
BrJE o — 2 2% LT 0.12, 0.18, 0.3 D%
77, By S FJ70.15 OfLE T, Eh & JEGE
Z AT 10 I Ul 2 8 4 5 & R
TRz B B OB LA L <, FEEE &
JRVHL & — & 1% 5 C O FHARE S oo A4 FE 2 ()
W7 gr DRE L 72D, 30 BEHIMED £ 0
TAZROGND S DD g O AT B /NS

(ﬁ().G'BF:Sdeg
05 B, =[10 deg.
qo
0.4 N
oo
0.3

/.

02 \/2=8OV
/ f =50 Hz

0.1 2

oJ/ P, |7 1200 W

0 5 10 15 20
ﬂT

X 6 FEJEIL T 0> FEAikAk H 1 6R 5k

—
'

[ .
Z 800 408
2600 Py =300 W 30
=400 520 N, 205
_H200 2 j, 10
o~ =i
0 7 & 0
. \ T
-200 \ 110
\_
-400 AN -20
B-=5deg. N
600 F - o 30
800 f= = 5 deg-. i
012345678
V mis
I7%&ﬂ$m ZERITx L
T 0.18 % HIC#51F B R

V. ek, 5 T 10 B & [EIAE, 60
FOEIE 30 R LRIBEE DT, 22
X 30 PO ERETHZ LTl
7o AREFEFEIZOWT, %5 0.18 DN E Tht
MLtm@?%®MHE%ﬁmkﬁE%¢
KAETRGE V OEAE vk (EGE Y
/fllaa 205m/s EL72)IZL TR, K71z
A JREIC K BT g 1XFE 5 deg. DA
b, EEH T —Z O E %2R 5 EF 2 I
fHFHAEICE L TWD. 28, %7012 T
1%, B2 U CHE R E A K & < 72 51
SN T bREL< 720, 03 THEEHOZE
LB, b RESELE.

5. BRI LFH

[%nunﬁﬁj(] (%‘ 12{4:)

® Yuta Usui and Toshiaki Kanemoto,
“Optimization of Front Blade Profile in
Intelligent Wind Power Unit”, Proceedings of
the 8th KSME-JSME Thermal Fluids
Engineering Conference, (2012), CD-ROM:




GTS16- 007, £ it

@ Yuta Usui, Toshiaki Kanemoto and Koichi
Kubo, “Flow and Performance Simulations of
Wind Power Unit”, Proceedings of the 1%
International Conference on  Mechnical
Engineering &  Renewable  Energies,
(2011),CO-Rom PI199, %7 f5.

®@ Tatsuro Nunoya, Chika Takata, Kazumasa
Makita and Toshiaki Kanemoto, “Field Test of
the Intteligent Wind Power Unit”, 2011

COWEOQE Conference Proceeding
(International Conference on Offshore Wind
Energy and Ocean Energy), (2011),

CD-Rom2011-ICOWE OE-21, ##if.

@ Fumiha Odo, Akira Enishi, Yuta Usui and
Toshiaki Kanemoto, “Acoustic Noise from
Tandem Wind Rotors of Intelligent Wind
Power Unit”, 2011 COWEOE Conference
Proceeding (International Conference on
Offshore Wind Energy and Ocean Energy),
(2011), CD-Rom 2011- ICOWEOE-2, %t
A.

® Koichi Kubo and Toshiaki Kanemoto,
“Performances and Acoustic Noise of
Intelligent Wind Power Unit”, Renewable
Energy & Power Quality Journal, No.9, 445,
(2011), A i AT .

® Koichi Kubo, Sho Nonoshita and Toshiaki
Kanemoto, “Intelligent Wind Power Unit”,
International Symposium on Low Carbon &
Renewable Energy Technology, (2010),
O-WE- 016, ##iA.

@Sho Nonoue, Koichi Kubo, Yohei Hano, Akira
Enishi and Toshiaki Kanemoto, “Field Test of
Intelligent Wind Power Unit”, Proceedings of
Renewable Energy 2010, (2010), CD- ROM :
O-Wd-11-2, ##HiA.

®Kaoichi Kubo, Toshiaki Kanemoto, “Intelligent
Wind Power Unit with Tandem Wind Rotors
(Performances and Acoustic Noise of Tandem
Wind Rotors)”, Proceedings of European Wind
Energy Conference and Exhibition 2010,
(2010), PO265, At A.

@Kaoichi Kubo, Nobuhiko Mihara, Akira Enishi
and Toshiaki Kanemoto, “Acoustic Noise from
Tandem Wind Rotors of Intelligent Wind
Power Unit”, Journal of Thermal Science
Vol.19, No.2 (2010), pp. 120—125, F#iH.

@ Koichi Kubo, Yohei Hano, Hiromi Mitarai,
Kiyotaka Hirano and Toshiaki Kanemoto.
“Intelligent Wind Turbine Unit with Tandem
Wind Rotors (Discussion of Prototype
Performance in Field Tests)”. Current
Applied @ysics, 10 (2010), pp. S326-S331,
B,

@WKaoichi Kubo, Toshiaki Kanemoto, Nobuhiko
Mihara, Youhei Hano and Akira Enishi,

“Intelligent Wind Power Unit with Tandem
Rotors Applicable to Offshore Wind Farm,
(Performances and Acoustic Noise of Tandem
Wind Rotors)”, Proceedings of European
Offshore Wind 2009, (2009), 96EOW2009,
CD-ROM, #Hif.

@Nobuhiko Mihara, Koichi Kubo, Akira Enishi,
Toshiaki Kanemoto and Yang Duk Park,
“Acoustic Noise from Tandem Wind Rotors of
Intelligent Wind Power Unit”, Proceedings of
the 9th International Symposium on
Experimental and Computational
Aerothermodynamics of Internal  Flows,
(2009), Paper No. 6D-2, CD- ROM, i A.
(%K) Gt31F)

Q/NF FAZE L W AR E— - oK
BH - B K, # o7 AREr—405
T D22 )BEE, 56 5 RlY — AR
S RFE S L, HUR (2011), pp. 49-
54.

QPEFVEF, AfRiE—, &, ¥ 7 A
a—F8 ATV NEASIEEL=
v N OFFR, A AR R TK T
M5 8 7 WIRE I Sl im U 4 B
(2009)pp. 405-406. No.1214.

ONRIE—, ZJFMEE, LW, &ooid,
BT NEE T — X OZE )R, X — R
T2 2009 4F55 61 [RIHA 22 3 T8 23 SR TR
4£, WU (2009) , pp. 226-231.

(EF) GF1 4

@®Edited by Wei Tong, “Wind Power Generation
and Wind Turbine Design” Total pages 725,
Toshiaki Kanemoto and Koichi Kubo,
“Chapter 10 Intelligent wind power unit with
tandem wind rotors”, pp. 333-360, (2010),
WIT Press.

6. Wil
(1) WA

450 BB (KANEMOTO  TOSHIAKI)
JUN TZERTF « KRR TR ek - 2%
W& ®&sS: 90092642



