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Aerodynamic Characteristics of Morphing Aircraft of Telescoping Wing

Li Juncheng, Ai Jungiang, Li Shitu
(The First Aircraft Institute, Aviation Industry Corporation of China, Xi’an 710089, China)

Abstract: Morphing aircraft of telescoping wing can change wing area and aspect ratio, change wing configura-
tion and aerodynamic characteristics by a variable-span morphing wing, which accommodate multiple flight con-
ditions. The development history of morphing aircraft of telescoping wing is introduced in brief, and the aerody-
namic characteristics of a supersonic air vehicle with the concept of telescoping wing is mainly explored. The re-
sults of the analysis demonstrate an improvement in the aerodynamic characteristics of the morphing aircraft of
telescoping wing. Wing span extension in subsonic represents an increase in aspect ratio and enhance the lift-
drag ratio, in the form of a reduction in the induced drag, resulting in an increase in range. The wing span con-
traction represents a reduction in the aspect ratio and cut down the wave drag in supersonic, resulting in an in-
crease in lift-drag ratic and improvement of flight performance of supersonic. Telescopic wing can take good
consideration of both subsonic cruise and supersonic flight in supersonic aircraft design.
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Fig.4 Length of telescoping wing span
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Fig. 5 Changes of aspect ratio and wing area

ratio with span increment
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Fig. 6 Increase of span vs. lift coefficient(a=2°%)
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Fig. 7 Effect of fully extended outer wing on lift coefficient

MERBEMUARTHERTHERC. W
L, 8 Fim.

— 0.1
il C=0.2
st C,=0.3

a/(*)
e I N O N P )
T T T T 11

Ye/b/%

(a) Ma=0.8
50 ——C,=0.05
il C,=0.10
40 |, ~tee C=0.15
st C=0.20

a/(*)

Yo/ b/ %

(b) Ma=1.5

B8 FBUTNARBMEER

Fig. 8 Lift coefficient contours of variable-span
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Fig. 9 Effects of wing span on drag increment
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Fig. 10 Effects of wing span on total drag increment at

supersonic speed
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Fig. 11 Polar curves of different spans increment
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Fig. 12 Effects of wing span on range increment
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