Tk 30 FE BIFHRAR HRAVARRRSE

MESEF . RERLK
R HAR : ERk 30 F£E
REES 183010
MEREL (F10) -
TH T2 7z UAV (HE A MTZ24%) o seEEh & il H o ZERERFZE
MEREL (RN :
Fundamental Study on Dynamics/Control of Tethered UAV(Unmanned Aerial Vehicle)
BARAKRSE - BRI (TMIT)

RATRERE (H%EE) © 150,000 A

. RO EB

BZETIIH OB RBEOLZ T DHEN DN BE TEFNRR ) N =255
ERHRD, BIRIOFE RO —FIEL T, BB WTIE, @EN 50mE 5L EEA L, &
100m F2& B C s 3 B2 U R 1.6 (SRR EE I35 2803 o Te, ZIMAL N —TTIET,
2D RS )% T BT 38 B AT I B L TR R 2T JE 2 oD T T,

BITEH 2 OF — A THED TWBHF RO —D%, BN RN CEHEME R L, 79—
B UAV (Unmanned Aerial Vehicle: 8 A% FHWNTE O E g F42ICFREL . SO 7-E ) —
FNX =T W —(REEEEZBL T EICRE L ERISEDILOTHD, TR E Tl
DHITNDELDFIED I CHE OB AT B R 3 B R &7 —Hffr & s H L7 Fe EAl B o
WTHD, AEE L, ZOFIEITLE>TI0W ETOENEEDHZENHHZ,

JOREOREBELG RSB ELZHANATIZDODOFELL T, UAV ZHITEZEICRET D
DHIEHT | NOFRITTRESNDLHAHE LERATIE LI LN TEIUR, RERHEFEEZAA—TL,
SO KREDRAS)=RNF—%2FHTHEN KDL, 2070, EZEDRGERINIINZ T, 2~3{%D
HNZ RAATeZ ANk, i EIZEEER LT 27~125 DR =R X —2 852 LR RiAEND, &
DI AE IR L E THLHZD  ZELDOHIED LB LN - TERY, SHIT, FZETOR
DR —HE TR UAV OFITIT O W TR X AN R R E S LB L 70 5,

2. WOk

AWFFEIZIB N TIE, UAV DZE Sk
P % BRI ’*ﬁﬂb BT VEHE
EL. FTEDEZEIZHBELN DI E
28k A — T F 5720 OIEBHEIZ OV
THHEED D, 20702, TIA45 —
Bz O CRETE T o7, T70b b
B HWT, ZOMEREARMRMTHINTFST, 2K
s3Il —Tay, RN, 74~/1/l<‘
%%ﬁ ZEoTHRETT %, :@ﬁn IZ&

mZE IR EBOR B THLHE ﬁfﬂﬂj}%ﬁuﬁﬁ U 72 B\ 758 FE D W B 7 FE AR A L T
ﬂ“_é:z)m”ﬂ%_&bdu\ _,H;ﬁf?féznéo

Fig.1 EEI 74X —BEGBTE 74—
AFFZF (201941 A 24-27 H)

3. WFITER
ATge1Z. BARCER T 2WEE 725 Bm 22 mN 2 M L 72BN F&E oW % Filic
LCHEELZDDTH 2, BEANKEFHEL LCHELIDDL4 7 1) vy 7R, 2)



TH—(mER, 3) WUNmER, 4) 7947 v (REHBZFET) 220 HCEEZ, Zhbo
BELBREMICOWTHEE 2{ToC0wd, 205H2) oF =8I, Wil agELEC
b s ERICH L CHENAREBE LM T2 2L 2HEL Lo THAIMNARDDTH 3,
ZOEDICHVONE T AV F—(mEEE L L THEEHI N THE2 0 TH Y,
WEAEREIIIC X o CRE ZF LI R TITHITEV AL —Y a VEREE LERML 7225, FEX
HJAEOMEZLEI BB KRr o7, REEIZ, MECERZWR L LI,
FEEICHR WO X > CTREZF LIS TITI 774 TR 2{To72, 2RI XY EAFH O
EOLEERGS Z ERHEL L L BT, DX I ICEHERMEIEN L GAEDEREL D
A EITOLEK3 OWREBRICL Y 3 1WoRELB LR MO ELES Z L 23H
Kt T HiT, IS4 X -RIOMERERZH T, ZORITHEERIT 21T 5 = 0 EA L%
To7. TNIC XY ARFELEIC W TR O HEN 2 E XML 21T 5 2 L A3k, Z Dff
Ry AR E 24 =7 X822 LI X o TREEICH 3 2 J8GE % RATIR D5 1R 8 & L1175
Db, Bttt Il T2 2 EnHKD e otz, TDRD, SHAEERED
BINCE 2B T2 5 2 &30 h o 72, ERMEIZ DA, §HIE [ 3 —8 UAV O
Bt (ERk) 1. 5 50 #] A AT P aakiia, 2008, 2019424 H 18-19 H, B
KRPAFEHMAZCHT, ] (IZBWTHE LT,

4. FEIRIEFRE
(MFZEREFTHE . WA ITIE TR
CesEamsc) (BE 01)

L,

(Fax&R] Gt 71

1. BRI AR, R A KRR, WINER, [ 79 — (R E AT IR o E B 1< B 3 2 FERERF 98 .
%49 I A AT FH F 2 FERES. 2B051C09, ¥ 30 4£4 A 19-20 H, HAEIA,

2. Hironori A. Fujii, Hiroshi Okubo, Yusuke Maruyama, Tairo Kusagaya, Yasutake Takahashi, Takeshi
Akasaka, and Hiroki Endo, “TETHERED HIGH SKY WIND ENERGY GENERATION (HSWG)
PROGRESS REPORT IN 2018,” a90570. Grand Renewable Energy 2018 International Conference and
Exhibition, 2018,June 17 (Sun) —22 (Fri), Pacifico Yokohama, Yokohama, Japan

3. BEHHE. AR SE, KA, WARKESALLSES, IS, SEREE E RS PEE,
FWMHEAT [mZEE B coOFMERFIEOME] . [HBISEEMBERE > v RV 7 4
20186 H4H (H). EZEHAFFEHT

4, FEIARKHE, BHAMN., E8HIE. BHGHE, [t —n g v 7L —2 7ARITHEET LD
WANER»OMITE Tl BE5BIT A ¥ v MiZEEHSA, PR3 0F7THLI6 H, HGUERFESE
Bt = S H A2

5. EBERMT. WM., EfafE. REZ—M. HHHm,. SRR EO-ODO e 2T
T AHIENIC X B A A4 P IRITORGE ] E40mR = AL F—FIH > v RY v A, HREI T 4
¥ -y 201812 H4-5H, Blgdirts, TAREX, HH, C3 —2.

6. FILFEMG. HEHASE, RKAREE, B, |, SERA. Sk, B [ERE
BAEZHWmEE N FEEY AT LOFFE—AIAERL 7 4 — 2V F7 X b —] F40EEAT) = %
AF—FHY v R Y L HRBES = A0 X =424, 2018F12H4-5H BlAHdffifn, TREX,
i, C3 — 3.

70 KAMRIE, il MR, Ol BRI, UL, TR s 7
AN FE S AT L DFAFE] HARMERB RS R 2502 - G, 18E14,20194:3F118-19
H, TETELRE




8. BRI, EHIE 7 ¥ —M UAV oS (EFRML) 1. 5 50 ] A AT FafaiE
T4, 2008, 20194E 4 A 18-19 H ., HEUKZFAEFERMAF4EHT,

(XE) Gt off)
72 L

(ZOfth, PEEMPENE, B—Lh~—%]
72 L

5. WFITHHAE

(D) ArgEfRFEE

BRI EE (BF) TMIT

(2) Wrge sy

R OIEZR FORTEKR
KALR fHE RN TR KRS
VelE BRI TRR S
EAY  KER ERNTPE RN
WA R AR RE ST S
Sul Bih ATHER ()
Wil BV BAKRE

s ’E BHAERT

mEE KA (BF) TMIT

© 0 NG 0=



6. ZLKJ (Abstract)

Mot R4 T —="TD7e 7z UAV (A MLZERE) 003 & il 48 o> FEpE 5%
Fundamental study on dynamics/control of a tethered UAV

MRERESE I MR ((¥R) TMIT)

Abstract
An original concept of AWE (Airborne
Wind Energy) technology is
demonstrated to produce 30W Dby
employing a tethered straight-wing
windmill. The amount of the produced
electronic energy can be increased
sweeping a wide range of wind through
orbiting any such closed trajectory as the
eight-figured  one. The flight Fig.1 FTEHI/ 7AX—WEGICBFTE7 4 —
performance of a UAV 1is studied AFF2F (201941 H 24-27 H)
employing an aircraft model in this
research. The flight dynamics is formulated mathematically and the fundamental
feature of the flight performance is analyzed including the attainable velocity of the
tethered UAV is proportional to the lift/drag ratio and increases in comparison with the
conventional staying one.
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