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Abstract: Qualitative and quantitative studies on the vortices structure motion path and energy in the nearfield wake of
flapping wings were conducted through dye-flow tests and particle image velocimetry (PIV) in tank. Results indicate that
two kinds of horn-shaped vortices structures exist during flapping under insufficient or sufficient spanwise flow. Anticlock—
wise and clockwise vortices arise alternately during downward and upward flapping whose traces are approximately symmet—
rical. The elevation angle of symmetry-axis is slightly larger than the attack angle of flapping wings. The vorticity of vortex
core reaches its maximum at the top or bottom point while the maximum circulation occurs at 1/5~2/5 period before the
top or bottom point. The average circulations of both vortices during half period of producing them ascend with the increase
of reduced frequency. At small reduced frequency the average circulation during downward flapping is larger than that dur-
ing upward flapping. Contrary result is observed in case of large reduced frequency. Flapping amplitude significantly influ—
ence the vortex intensities e.g. when reduced frequency is 2~2.5 the average circulation of vortices with an amplitude of
+40° is about twice that of amplitude of £30° and the influence grows with the increase of reduced frequency.

Key words: flapping wings; wake; shedding vortices; PIV; tank; circulation

Reynolds 10°~10°

N . ( 15cm
) Reynolds

1 2016-09-10; 1 2016-10-15

PIV I 2017 2(1): 48-56.
Citation: Bao F Zou H Zeng H L et al. Experimental investigation with PIV on characteristics of shedding vortices in wake of flapping wings J .
Physics of Gases 2017 2(1): 48-56.




PIV 49

4 5
7 8
’ 9
Karman
' Ohmi 1
k
k _ Trflref _ Trfcm
- Uref - Uoo
lrcf cm
Uref Uoc k
2
. 90
(particle image velocimetry PIV)
PIV N N
. Bomphrey '
PIV
. Parker 13 PIV
.Ren " PIV
. PIV
cLua P PIV
10 PIV

2

PIV
1
1.1
& PIV
. PIV
1
500 mmx500 mm
3000 mm.
0~0.3m/s 0.001 m/s.
1
Fig. 1 Multifunctional precise circulating tank
PIV
1 . PIV 200 mm
x145 mm (iinterrogation
area) 32x32
(mask)

(adaptive correlation)

1%.
1 PIV
Table 1 Component parameters of PIV system
components models parameters
laser SMLT-00 I5W
CCD speed sense 9040  1632x1200 pixels
lens Zoom-Nikkor S=55mm
software dynamic studio V3.31
particle psp 20 pm
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