% 29% 57T m=sh =ik Vol. 29 No. 7
20144 7 A Journal of Aerospace Power Jul. 2014

X EH S :1000-8055(2014)07-1721-08 doi: 10. 13224 /j. enki. jasp. 2014. 07. 027
INBYTE NIRIE ®1TEs RITEI I E45 T

BB, FRE, B4
CR RS LR R s T2 B BT LIS 8 22 E R R i S =, Fi Rt 210016)

i . O TR TCRE AT I OT R S AR SRR AT T A RS e R 2 XU e AU R
Sy M T IR ENE 2 ) S Bl R I A N T IR RN 2 Y AR B AR A A R A L g T T8 N TRGE AT AR Y AT
Bl J1 A BT 6 e R AT B IR AT T R SRR M A T 4 SR SR B A e T R e 2
AR AR K, RBOC A RIE AT AE AN R AT G T R M S R A R K. 7R B A5 /N R
T TR TE AT A — P 2B ST AR 0 OR R A, T B ARSI BB /N, oA T TRAT A 0 R A A R R
R A5 MR [ 2958 0. 5378 KAT Kl T B HE AT, Wi etk mHs T4
] AR NI G BN T JC R TE AT AR A TR

*x B W KAME W5 “ITsh s WO REtEs Bk

hESES: V212.5 XEFRERD: A

Flight dynamics characteristics of miniature unmanned ducted vehicle
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Abstract:” To investigate the flight characteristics of unmanned ducted vehicle, a full-
scale ducted-propeller wind tunnel test was conducted to build the aerodynamic model and an-
alyze the aerodynamic characteristics of ducted propeller. On these foundations, the flight
dynamic mathematical model of the vehicle was established to investigate the characteristics
trimming and stability of/Junmanned ducted vehicle. The results indicate that the aerodynam-
ic characteristics of the ducted-propeller are strongly influenced by the forward speed and at-
titude angle, leading to significant variations in stability and maneuverability of the un-
manned ducted vehicle at different forward speeds. This unmanned ducted vehicle is an un-
stable body similar to inverted pendulum in hover and low forward speed. The aerodynamic
damping is small, while the speed and attitude angle diverge quickly, with double amplitude
in 0. 5s. The flight stability is improved due to the increase of aerodynamic damping at high for-

ward speed. The reverse control brings difficulties to flight control the unmanned ducted vehicle.

Key words: unmanned ducted vehicle; flight dynamics; trimming;

stability; maneuverability
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Fig. 1 Unmanned ducted vehicle structure drawing
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Table 1 Unmanned ducted vehicle’s partial

general parameters
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Fig. 2 Model in wind tunnel test
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