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Blade tip vortex measurements of a hovering rotor

Liu Ping’an” , Lin Yongfeng., Chen Yaofeng, Yuan Mingchuan

(China Helicopter Research and Development Institute, Jingdezhen Jiangxi

333000, China)

Abstract: In order to investigate the structure of blade tip vortices, Panicle Image Velocime-
try (PIV) measurements were conducted on tip vortices trailing from the rotor with slotted blade

to quantify the swirl velocity, core radius and vorticity profile at a fixed wake angle of 145

degree. The influence of the PIV image analysis parameters, e. g. sampling window size, on the

vortex structure parameters has been investigated. To mitigate the effects of vortex wander, a
scheme to align the velocity fields based on the locations where the velocity minimum appears
prior to averaging was developed. Compared to simple average, the conditional average method

obtains more accurate parameters of the vortex.
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Fig. 4 Velocity vector field of blade tip vortex
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from data shown in Fig. 4
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Table 1 Comparison of vortex characteristics obtained
with different interrogation window sizes

CE-S RN} Lu/c re/e Lu/r. Vi/QR
24 pixel X 24 pixel 1.4% 7.9% 18.1% 10.1%
32pixel X 32pixel 1.9% 8.2% 23.5% 9.9%
40pixel X 40pixel 2.4% 9.0% 26.6% 9.7%
48pixel X 48pixel  2.9% 9.4% 30.7% 9.7%
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Table 2 Comparison of vortex characteristics obtained

with different average methods

Average method re/c Vo/QR
Simple average 13.0% 10. 0%
Conditional average one 10.5% 11.0%
Conditional average two 9.4% 11.1%
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