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A Experimental Study of Aerodynamic Interference on Quad-Tilt Propeller
UAV Wings in Forward Flight Condition

Taewoo Kim', Jindeog Chung?, Yangwon Kim’, Cheolwan Park* and Taehwan Cho’

Department of Aerospace System Engineering, Korea University of Science and Technolgy'”
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ABSTRACT

In this study, wind tunnel test on Quad-Tilt Propeller which has tandem wings is carried out
to analyze the aerodynamic interference effect of front wing and propeller on rear wing during
forward flight. Using 6-axis balance system, forces and moments of whole aircraft were
measured and using strain gauge at wing root, bending moments were measured to observe
change of aerodynamic force of each wings. A 12-hole probe was used to measure the flow
field in the wing and propeller wake. Flow characteristics were observed qualitatively through
flow visualization experiment using tuft and smoke. To measure the aerodynamic interference
by elements, the influence of front wing and propeller on rear wing was analyzed by changing
the wings and propellers mount combination.
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Table 1. KARI LSTW open test section flow quality
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o' U%) 0.4
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Table 2. HBM MCS 10 specification

Fx | Fy | Fz | Mx | My | Mz

MaﬁmU?N;f]Jad 1| 1| 5 |005]005|005

S‘Trrf\'}'/\\’/'ﬁy 15+03 | 14203 | 1.840.3 | 14403
Lin?oir]ity <+0.05

Fig. 3. Balance system
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Fig. 4. Axes of balance system and loadcells
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Fig. 5. Balance system Fz loading test
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Table 3. Statical error of calibration matrix

Axis STDEV STDEV STDEV
[N; Nm] Coefficient Error [%]

Fx 0.22 0.0022 0.04
Fy 0.33 0.0006 0.07
Fz 1.23 0.0021 0.25
Mx 0.15 0.0001 0.13
My 0.18 0.0001 0.15
Mz 0.14 0.0001 0.12
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Fig. 7. Rear wing effective AOA modeling
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(b) Tuft at pitch AOA 15°
Fig. 15. Flow visualization using tuft u 40m/s
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