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FULL- LENGTH PAPERS

A STUDY ON MECHANISM OF ACOUSTIC CONTROL

OVER AIRFOIL FLOW IN UNIFORM INCOMING FLOW
Zhong Fangyuan, Dong Guoping, Ju Hongbin
(Dept. of power, Shanghai Jiaotong University, Shanghai 200030)

ABSTRACT An experimental study on the acoustic control of separated flow on
a 2— dimensional airfoil at low speed (Re= 3—6><10°) and high angle of attack was complet—
ed at the Turbine ” Aero— A coustics Laboratory, SJTU. Based on the comparison of test re—
sults with or without the acoustic control in uniform incoming flow, the benefits of the acous—
tic control (improvement of lift and drag coefficients), the effects of the parameters of excit—
ing sound (sound pressure level SPL and frequency f's) and the variation of flow parameters
in the boundary layer on the suction side of airfoil (mean flow velocity; turbulence and the
spectrum of fluctuating velocity) have been investigated;-and some valuableconclusions have
been obtained for exploring the mechanism and exploiting the acoustic control. Two thresh-
old values of SPL for the exciting sound have béen defined-—There is‘only one optimum fre-
quency, corresponding to the fundamental frequency of acoustic\cross— resonance of the test—
ing tube, at which the SPL of exciting sound-and the enhancement of lift coefficient will ap—
proach maximum value simultaneously. Itis evident-that the optimum frequency of exciting
sound depends not only on the cross= resonance of-the testing tube, but also on the dimen-
sion of Large Scale Orgnized Structure Vorticity (1.SOSV) induced by the exciting sound. Fi-
nally, atentative idea on the\non— linear analysis of sound— turbulence interaction in the sep—
arated boundary layer has been proposed.

Key Words Acoustics/ Flow separation Control problems

AN EXPERIMENTAL INVESTIGATION

ON FLUTTER OF A HELICOPTER BLADE MODEL
Xia Pinqi and Xu Guiqi
(1st Dept. Namnjing University of Aeronautics and Astronautics, Nanjing 210016)
ABSTRACT An experimental technique and method for flutter research of heli—
copter blade model are proposed. In the result of a series of experiments the relationships of
blade flutter margin with rotor rotational speed, effective CG position of blade in chord and
torsional stiffness of blade have been obtained. Some important conclusions have been

reached.
Key Words Propeller blades Flutter tests Model tests

FLOW MEASUREMENTS AND ANALYSIS
OF ROTATING STALL IN AN AXTAL FLOW FAN

Ge Ning
(2nd Dept- Nanj ing University of Aeronautics and Astronautics, Nanjing 210016)
ABSTRACT The flow measurements of part— span stall were accomplished in

an axial flow fan test. T he measurements include laser anemometer measurement of the stall



