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Interference Analysis of Rotor and Wing of Compound Vertical
Takeoff and Landing Fixed Wing UAV

Zhang Fei, Wang Yun, Tan Kun
(School of Aircraft Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The composite vertical take-off and landing fixed-wing UAV (Unmanned Airial Vehical) is a com-
pound UAV with the performance of multi-rotor UAV and fixed-wing UAV, the aerodynamic interaction be-
tween rotor and wing of this kind of UAV is complex, and its rotor installation location is of influence on the o-
verall performance of UAV. the aerodynamic characteristics are analyzed by experiments and computational flu-
id dynamics(CFD). The installation mode of the rotor is determined preliminarily, and the installation distance
of the rotor is further determined in combination with the level flight status of the UAV. The results show that
the hover efficiency of the UAV is higher when the rotor is installed under the wing than that above the wing,
and the best installation distance with the lowest power consumption can be found by combining the hover time
and flight time of the UAV.
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Fig. 1 Rotors and wing combined model
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2 KEBAEMBREH

i A 2 AT S BT A, ORI R A Ma<<
0.3 W, 25 S 4 FE FEAR /N, A) D) Z20m% =5 S0y /] s
it B A TOYAEATT R 2 Ma=>0. 3 B, 75
B R A S T R AR MDY B T AR SOBE B R Tk
F) 3 000 r/min, AT Ma=0. 3 BYIlfs FAH . i
K FH BRAEAS AT R 45 SRR

A SCHT SR LA AL an i 2 s L R Y
it VL A5 T8 Sy BE THT 1 35 7 Jeg 0 308 G R R B LA A B
BN T —BR 252 55 (LBM-LES) B3k R
I LBM-LES J7 i By R0 £ 43 1 A% an & 3 Ca) Al



812 s TR

5510 &

() 7 [ v A 25 1 DX 388 3 7 o 1 RUBEE /DN
AR A8 — A I 18] 25 1 5375 30 /9 163 5 SR 5 X kL 73
A AT B3 R B0 A 0 W R 3 (b) T, X REAE 2
e T ARG B 1Y [ I AT S R B . A
IR EA R — o A TR S KR
8 R s AR . TR SR T R TE T SR A AR
Ji@ AR 3 AR TE RS B A R AE TR AL
FEHTHEAT T SR W0k, S B A S S A A I [A] 3
(O PR,

() Jry LT 43 A1

(b) A & N L T 53 A

(o) S B0 IAL % 1 512 6 A58 100

&l 3 LBM-LES J5 i i R0 F 43 A B 52 5615 4 1 52 30 A5 70
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experimental equipment and experimental model
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Fig. 4 Comparison of the calculation data and

experimental data
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Fig. 5 The rotor lift and the combined force varied with the

distance between the rotor and the wing

M S 0T LAE AR PR T S8 LA R IR
fE N2 TR K. R — iR 2 A
TENLIE T T3, —J7 T py T e 3R A i e A4 D £k 74 e 3
O B LR B 8, BUE LI SZ B — A R
7. Bl BE RS d B3 HLIE R R 52 e
BV TP W . 53— 7 i e R MPLE Z
[ 8y DX 3l A 7 AR T X, 25 e 38 42 30 B3 L AL 3 iy
JEAFAE W A T 2B ) L B o YN TR 22 L)
BTN A R AR S IR, B 5 Ca) Tl L
B AE d=200 mmZ )5 A G RRCRIUR E 245
/NE 15 % LAPY .

XS T e R AR LI B0y, h T e SR
YRR TG I T LEE 1 3 Y A I i A T AL
b ST R A B, S BURR S o BE A
DL AR ZS 3l J1 3B/ s KORRREAR T AHLIY A5 2
B, B ER SR 4 B3R, kG &
Wi R AR B 5(b) AT LLE 1, H & d =300 mm
Ak BRI AR T 3004

WA/ (kg + m™)
Bl 6 7% —FJ5 R AR S5 Y R AR
Fig. 6 Variation of the rotor disk loading and power

loading of scheme 1 and scheme 2
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area between rotor and wing
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Table 1 Main parameters of level flight
status and hover status
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caused by different installation distances
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