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Flying-wing Type Compound Drone Design and Mission Accuracy Analysis

Dong-gyu Sung*, Eun-hak Koh*Ju-chan Kim*, Yong-hyeon Nam*, Jeong-ho Lee*,

Jae-seung Lee*, Chan-bin Lee*, Yeong-bae Jeon*, Cheol-kyun Choi**, Jae woo Lee***

ABSTRACT

A compound drone that combines a fixed wing and a rotary wing is an aircraft that can

take off and landing vertically, and can increase flight time and fly faster with fixed wings.
The compound drones are divided into many types depending on the method of adding the

thrust vectoring or the lift fan and the position of the rotor. In this study, we designed and
fabricated a composite drone with four V-TOL motors in a fixed-wing, and assigned

missions to the aviation body, hence judged mission accuracy using the actual flight test.

The design process and the mission evaluation process employed in this study can be

utilized on the development of various unmanned aerial vehicle.
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Table 1. Requirement

g= =X
Aircraft type Compound drone
Propulsion Type Electric motor + Battery
Gross Weight Under 5kg
Payload Mass over 0.8kg
Endurance over Thour
Cruise Speed Over 15m/s
Rate of Climb over 3m/s
Range over 45km
Price Under 5000$
Span under 2.5m
7t gERe WA AL FA BF BB A
Al @3 F/IRANG ARD KT A
so] Aol ANE weste] ARG

2.1.2 Mission profile

Loiter - E

Ingress - G P Egress- G
Descend - G

ymj v

Launch Land

Fig 1. Mission profile [6]

@ Take off : V-TOL Mode& &5 {l°] <&
(Rate of Climb 3% ©o|HZ 3m/s & %)

@ Mode shift : 5% ©|U] V-TOL mode °i|A
C-TOL mode® W%

@ Cruise : X AH7MA] &% 20m/sZ ©|F

@ mission : Al #9Y 2 mission 3

® Cruise : #5F AH7MA $% 20m/sZ ©|F

® Mode Shift : 5% ©]U] C-TOL mode °lA
V-TOL modeZ W3t

@ Take in : 25

2.1.3 7§'d Sketch
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Fig 5. Airfoil lift/drag ratio
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Fig 6. Fixed wing compound drone example [7]

Fig 7. Wing configuration
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Table 2. Wing specification

Total Span 2000mm
Total Area 72.80mm?
Mean Chord (area/span) 364mm
e e | ez
Wing Aspect Ratio 5.49
Wing Taper Ratio 0.2
Sweep angle 40.0 degree
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Fig 8. First design result
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Fig 11. Design change result
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Fig 14. Thrust tester (RC Benchmark 1580) [8]
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Fig 15. Thrust test data

2t wele) A mAplA F
F2 =, Pitch 9 AES
nem,
lift fan

2.1.12 V-TOL Frame
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Fig 16. frame 3D model
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Fig 17. 3D model
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Fig 19. Pixhawk.2 [9]
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Fig 20. Hovering test picture
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Fig 21. Mission trajectory
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Fig 23. Actual mission trajectory 2
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the flight log

Fig 25. flight altitude based on the flight log
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