[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

oo /00000
Article / Book Information
oo@a) OO00000000D0O0DOO0DOO0DOooOooon
Title(English) Measurement of aerodynamic characteristics of rail-mimetic wings with

flexible flight feathers

oo@o) godo,bboug,gooo,uuagao

Authors(English) Kazuki Kobayashi, Takeshi Yamasaki, Toshiyuki Nakata, Hiroto Tanaka
oo@o) g4 oggoooooooooogoooboog, |, pp.10-11
Citation(English) ., pp. 10-11

000 /Pub. date 2025, 3

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

BAIEIITO - FOTNAFADZALEREESER
(2025.3.21, ITEREKRE #HEF v 2/ X)

EEERUPZEHFH DV A FIRMEDZE HREFEETA
Measurement of aerodynamic characteristics of rail-mimetic wings with flexible flight feathers
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Most birds can sustain flight in the air with wings, while some bird species cannot. To understand the cause of the flight
capability in birds, we focused on the flexibility of the flight feathers. It was observed that the tips of the flight feathers
of the flightless rail bird, Okinawa rail (Gallirallus okinawae), were softer than those of the flying rail bird, white-
breasted waterhen (Amaurornis phoenicurus). In this study, to explore the effect of the flexibility of flight feather tips
on steady aerodynamic characteristics of the wings, we fabricated rail-mimetic wings with artificial flexible flight
feathers and measured the lift and drag coefficients in a wind tunnel. The results showed that the stiff flight feather tips
realized high lift coefficient and high lift-to-drag ratio at any speed. In contrast, the flexible flight feather tips led to the
less maximum lift coefficient, less lift-to-drag ratio, and smaller stall angle at high speeds, suggesting that it was not

suitable for flight at high speed.

Key Words: Bird flight, Biomimetic wing, Flight feather, Wind tunnel experiment
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Fig. 1 Top view of the fabricated rail-mimetic wing.
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Fig. 2 Design of the artificial flight feathers with three different
flexibilities.
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Fig. 3 (a) Wing fixed in wind tunnel. (b) Schematic of the
measured aerodynamic forces viewed in the spanwise
direction.
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Fig. 4 Lift and drag coefficients.

Table 1 Maximum lift-to-drag ratio.
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Flow velocity [m/s] 10 12

14

16

Standard wing 6.1 6.2
Soft-tip wing 6.3 6.4
Tipless wing 3.5 2.9
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