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Fig.1 Makani powertt The M600 energy

kite (600 k W#%) (21 Nov 2016)
https://x.company/makani/journey/
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AIRBORNE WIND ENERGY CONFERENCE 2017

HSWG(High Sky Wind energy Generation) on tethered system

Hironori A. FUJII[1][2], Hiroshi OKUBO[3], Yasutake TAKAHASHI[4], Yusuke MARUYAMA[5]

J=Pak

(LLuf]

Freiburg, Germany 2017/10/5-6

Tairo KUSAGAYAI6], Shigeo YOSHIDA[7], Kazuo ARAKAWA([7], Hiroki ENDO[1][7],
Kenji UCHIYAMA[8], Kazuichi SEKI[9], and Takeo WATANABE[3]
[1]TMIT & Co., [2]Tokyo Metropolitan University, [3]Kanagawa Institute of Technology,

[4]University of Fukui, [5]Maeda Corporation, [6]Tokyo Metropolitan College of Industrial Technology,

[71Kyusyu University, [8]Nihon University, [9]Tokai University

Wind tunnel
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ground control unit

Safty line

Generator

flight unit

kite

Kite

*span:4.5m

« Chord length:2.1m

« weight:1.8kg
Windmill

- 0.6m*0.6m*2 (6kW)
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Windswept and Interesting Limited

15a Aiginis, Isle of Lewis, UK HS2 OPB
http://windswept-and-interesting.co.uk
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Three-Dimensional Flight Trajectories of Tethered

UAVY for Optimal Power Production

Hironori A. FUJII!, Takumi TOMITAZ, Tairo KUSAGAYA?, and Hiroki YAMAMOTO?,
ITokyo Metrglpohtan Institute of Technolog%/ 2 Tokyo Metropolitan University,
3Tokyo Metropolitan College o Industrial Technology,

t=1499s
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Fig.3(a) 2D periodic orbit
(Many turns in deployment Fig.3(b) 3D One periodic orbit
followed by a decent) (Large-Deployment-Return in one turn)
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Model of UAV : A120RC
Weight 500g, length 580mm, span 1200mm, Aspect ratio = 7.4,
Wing area : S =0.1936m?, Lift coef. gradient : C;, = 5.26 /rad.,
Drag:Cd = Cd, + C;/(meAR), Cd, = 0.0069, e = 0.72, , C;/C ;=14

|
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Optimal periodic trajectory of UAV (Control input: CL and

bank angle) (x0=y0=10m, ZOZIOOIII) Performance index Without turbine
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Optimal periodic trajectory of UAV (Control input: CL and
bank angle) (x0=10m, y0=0m, z0=100m)

Performance index With turbine
Velocity
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Further study in long-load to kW mm)p MW class:
* Sophisticated models (Including other effects:
Tether drag, etc.)

* Aerodynamic refined shape of UAV with ) 1

KYO METROPOLITAN UNIVERSITY
HHMAEREA

Wlndmllls Tokyo Metropolitan Ur
» Simplify tether mechanics. Blrd =SSR
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