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Experimental Study of Rigid Coaxial Rotor Flowfield in Hovering State
Based on PIV Technique

HUANG Mingqi, WANG Chang, YUE Tingrui, FU Hao, WANG Liangquan
(China Aerodynamics Research and Development Center, Mianyang, 621000 , China)

Abstract: The flowfield of 92 m rigid coaxial rotor in hovering state were measured in wind tunnel based
on particle image velocity (PIV ) technique. The test condition with rotational speeds of 1 100 r/min
and 1 860 r/min, collective pitches of 8 and 10° were measured on the test rigid coaxial rotor stand. Mean-
while, the isolate upper rotor under the same condition were measured for comparison. The trajectory of tip
vortex and the distribution of velocity vector were obtained. Furthermore, the aerodynamic interaction be-
tween the upper rotor and the lower rotor were investigated, and the “secondary contraction effect” of the vor-
tex wake of the upper rotor was observed when it passed through the disk of the lower rotor.
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Fig.1 Schematic of 2D PIV system
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Fig.2 Picture of flowfield test of rigid coaxial rotor
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Fig.3 Test stand of ¢2 m rigid coaxial rotor
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Fig.6  Smoke flow picture of the single rotor in hover
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Fig.9 Smoke flow picture of rigid coaxial rotor in hover
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Fig.12 Comparison of the induced flow between single ro-
tor and rigid coaxial rotor (1 100 r/min, 8" collec-

tive pitch)
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Fig.13 Comparison of the induced flow between single ro-

tor and rigid coaxial rotor (1 100 r/min, 10° collec~

tive pitch)
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