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Development of a small Coaxial Rotorcraft UAV System
for Close-range Surveillance and Reconnaissance
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Fig. 1. Representative Rotorcraft-based UAV
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Fig. 2. Aircraft Product Life Cycle
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Fig. 4. Standard Mission Profile
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Table 1. Initial Sizing Result

8759 (0GE) watt 1600
A5 watt 2000
I R/-FH watt 400
A RPM 1300
2E AA mm 1560
3 AW sEF N/m* 43.0
vl e Z3 Kg 6.5
Ho] 5F 3 Kg 15.5
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Table 2. Specification of rotor blade

Airfoil N/A NACA 0015
Diameter mm 1560
Chord length mm 59
Root-cut mm 205(0.263R)
Twist angle deg 0
Taper N/A 1
Solidity N/A 0.0457
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Fig. 9. Initial Results of Thrust and Power coefficient

SM 9 N AAE BASY] Y8 B dFdAE d¥ez 24E 2y Ly F
7459 #AE B9 ALY A 2 F55Y A4S 2A8E Leishman[3]9]
WS ARESISITE o) Table 2014 AAE ¥ 1] (Solidity, 0)9} ZH Ad2)
X S4E FHATYE FHAFE 01834 3 (Do Ve FHE 95 ol
of A&t Adte UAE EEshE whgolr).

_ .'c(C’;,;mnﬂg)y2 aCy,

5. Fig. 109049} Zo] 539 FEATY THAFE o839 s0p./09
Cs/ V2 E EAIBFR, HAASH(Least squares)o] 23] UzNozm Zasld,
71271904 FEFE AAES Aea yAANA FNGE ASTE = o
- & B v3E f=25E A& L FA4YY ASE Table 30| 271H 9} vlwad

vER 2T

Ay




0.1
o Experiment
L o008 - Linear Fit
()
=]
o -
< 0086
Q 5
=
=
> =
= 0.04
o |
E Best linear fit gives slope,
2! then, ® = * slape/8
4
S 0.02
Y ————— Intercept=C,,
ol v v

0.000% 0.0002 0.0003
Measured value of Ci"z

Fig. 10. Method used o determine aerodynamic
characteristics

Table 3. Specification of rotor blade

nduced Power Factor{x) 1.15 1.72
Profile Drag Coefficient(Cg,) 0.00740 0.01009
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Fig. 11. Final Results of Thrust and Power coefficient

4.3.2 B¥Y AHFAE

= A7 e 48 BaA s BEHg HF o o)AAAE FHog A4
Rk BH HAe] 8 HAE 242 BA29% AFEF00, 53] AAEAE )|
¥l EEE AF F0 9FolAR ARG FEE ATHA G VAR Fig
128 22 tolURIE S T4t AAFEAE FH%L. 559 ALE By
et AEgGrteE £, ol 2AE B AA 2 s)oHlE £3589} Fig,
13} Algd g =A8kg.

Fig. 12. Dynamometer

e e e R T
—m—Acto 24:5 1 |
et Actio 24. 5
——Tango 45- 6 -
—4—Tango 45- 8
-t TaNgo 45-10

Efficiency (%)

- ; Pl ; -
0.0 LA ] 1.2 4.3 [ 2] a5 4.6 0.7

Torgre (Nm)

Fig. 13. Torgue Comparison Result

_11_




4.3.3 F48 714 N9

S
i

HAA 23AF NS A% 528 JAE Aded 234 4NE S8
o FENA dFHY A4 4 2H 239s A9 49 B39 9=
TEE AT, oF &% FUYFIIAA FA sbeeAel #F FES 87
gnt. mEbAl RS RA s vl AL o 40%37)Y %48 7S ARE w
IR S8 2TATY HFdE HERDL 2HY(Handling Quality)& #2138}
Gt oled AoHE NG LFATLANA Y FA AnERQY] ALY
A= ALE WHLE, 529 JAY dnAgE To vl dF olEE &
2 7 8], Fig. 140 43 7149 94¥& ez, Table 491 74 & 1}
Bt Fig. 155 548 7149 H9A3 Fdg depia 9ok

I

<]
]

Fig. 14. Torque Comparison Result

Table 4. Specification of Scale—-down platform

Rotor Diameter mm 1100
MTOW Kg 6.5
Endurance min 10
Rotor type N/A 2 Blade Teetering Coaxial
Powerplant N/A 1XBLDC

Fig. 15. Flight Test of Scale-down platform
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Fig. 17. Rotor System Layout
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Table 5. GCS Specification
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Fig. 22. Payload(EQ Camera)
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Fig. 23. Prototype-01/02

Fig. 25. Portable GCS

_17_.




6.2 v YA &

< T8 9} Fig,
2 Z7E Yebdc) GPS
BEH A= £ w3 3m oy, nx

Aiige ()

pigtstio )
W'gml

VI.Z &

T m=olAe 2748 AARRe 99 28 saam TAFE7] AAZEE A
) s e BAA 428 sbgsd LTEAE &S o8 9
SA717] f' 2 B4 9 ey 44e Sasgm, ZIEA AL RGN

7
A ABE A AA 4L BB 23 2oy ZVAE Aste] vl
HE oldEE w3u, Jed d¥ze dsE gd) e A YA E A A5
o AA FAGF7) AAE ST NAZH 7= ARG, 50y ™
B NEE T3 AF4Yo] A5EL Felagu
& E = EF A FE9A 54 TAgEs] M4 2
T Al

7
A4 7)e FRE A% AW MY 2E 4= 4 4 2 AEHYZR Ao B
3




3)

4)

5)

6)

7)

8)

9

TEFH

UAS Dept. of Defense, “Unmanned Aircraft Roadmap, 2005-2030",
2005. .

ol H, LAFE, “IA9 FUAFFI AE g MdEa, =gges
28], A304 A8E, 2002, pp.156-163.

Ian Moir and Allan Seabridge, “Design and Development of Aircraft

System “, AIAA Education series, 2004.
Colin P. Coleman, “A Survey of Theoretical and Experimental Coaxial

Rotor Aerodynamic Research “, NASA Technical Paper 3675, 1997.
Headquarters, U.S Army materiel command, "Engineering design handbook -

helicopter engineering - part one ~Preliminary design", AMCP 706-201,

1974,
J. Gordon Leishman, “Principles of Helicopter Aerodynamics “,

Cambridge University Press, 2002, pp.335-336.
Gregory A. Ouellette, "Modeling the OH-6A Using FLIGHTLAB and

Helicopter =~ Simulator  considerations," Master's Thesis,  2002.
pp.135~145.
FEE, FAE, TS, AAE, o)F9G, "AntERAY) 228 HaF R

=TT FAGELRE =53, 2007.
Rotomotion LLC, "VTOL AFCS reference manual”, Rotomotion LLC,

2003.

_‘]9_




