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A STUDY ONM ECHANISM OF ACOUST IC CONTROL

OVERAIRFOIL FLOW IN UNIFORM INCOM ING FLOW
Zhong Fangyuan, Dong Guoping, Ju Hongbin
(Dept o pawer, ShanghaiJiaotong University, Shanghai 200030)

ABSTRACT A n experimental study on the acoustic control of separated flow on
a 2- dimensional airfoil at low peed (Re= 3—6x 10°) and high angle of attack w as comp let-
ed at the Turbine” A ero- A cousticsL aboratory, SJITU. Based on the comparison of test re-
sultsw ith orw ithout the acoustic control in uniform incoming flow, the benefitsof the acous
tic control (improvement of lift and drag coefficients), the effectsof-theparametersof excit-
ing ound (sound pressure level SPL and frequency f ) and the variation of flow parameters
in the boundary layer on the suction side of airfoil (mean flow velocity, turbulence and the
gectrum of fluctuating velocity) have been investigated,-and 'som e valuable conclusions have
been obtained for exploring the mechanisn and exploiting the acoustic control Two thresh-
old values of SPL for the exciting sound have been-defined There isonly oneoptimum fre-
guency, correponding to the fundam ental-frequency of acoustic cross- resonance of the test-
ing tube, atw hich the SPL-of exciting-sound and_the enhancanent of lift coefficient w ill ap-
proach maximum value\simultaneously. It isevident that the optimum fregquency of exciting
und dependsnot only on the cross- —renance of the testing tube, but als on the dmen-
sion of L arge ScaleO'rgnized StructureV.orticity (L 0Sv ) induced by the exciting sound Fi-
nally, a tentative ideaon the non- linear analysisof sound- turbulence interaction in the sep-
arated boundary layer has been proposed

KeyW ords Aooustics Flow separation Control problems

AN EXPERM ENTAL INVESTIGATION

ON FLUTTEROF A HEL ICOPTER BLADEM ODEL
Xia Pingiand Xu Guiqi

(1stDept Nanjing University of A eronautics and A stronautics, Nanjing 210016)
ABSTRACT A n experimental technique and method for flutter research of heli-
copter blademodel are proposed In the result of a seriesof experiments the relationship s of
blade flutter margin w ith rotor rotational gpeed, effective CG position of blade in chord and
torsional stiffness of blade have been obtained Some important conclusions have been

reached
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FLOW M EASUREM ENTSAND ANALY SIS
OF ROTATING STALL IN AN AXIAL FHLOW FAN

Ge Ning
(2ndDept N anjing University of A eronautics and A stronautics, N anjing 210016)
ABSTRACT The flow measureanents of part- gan stall were accomplished in

an axial flow fan test Themeasuraments include laser ananom eter measuranent of the stall
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cell in themean flow w ith an ensamble averaging technique and instantaneous flow measure-
mentw ith hot- wire and flow visualisation techniqgue Themean flow field measurement indi-
cates that the stall cell appearsmainly in the front of the rotor, w hile the flow field in the tip
region of the rotor features essentially the cross blockage of the tip clearance flow. The in-
stantaneous flow measurement show s that the kinetics of the stall cell can be described by
using wo fundamental concepts of dipole

KeyW ords Fans Rotating stall Dipoles

A D AERODY NAM IC STABIL ITY ACTIVE CONTROL M ODEL
FOR AXIAL FLOW COM PRESOR

Cao Renjing
(Institute of Energy and Environmental Science, Shantou U niversity, Shantou 515063)
Zhou Sheng
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)
ABSTRACT A new three- dimensional aerodynamic stability model for an axial

flow compressor to study the effectsof radial disturbance on therotating stall is presented

T he calculated results show that the stalling characteristics of thecompresor isclosely relat-
ed w ith its cascade characteristics including total pressure rise versus'theflow rate and inlet
flow angle Based on the 3D aerodynanm ic stability model, the related active control technique
and theopen- loop transfer function have been provided,; inw hich the three dmensional flow
effects are involved T he reponse analysesof the open loop systen s'for the 3D stability ac-
tive control model w ith step_impulsew ere conducted in different flow ranges

KeyW ords A xial flow compresors_Non-_steady flow Rotating stall

INITIAL D ISTURBANCE FORM SOF ROTATING STALL

INAXIAL FLOW COM PRESOR
L-iJun, Xu Gang, Zhu Junqgiang, L iu Zhiwei
(7thDept N othwestern Polytechnical U niversity, Xi'an 710072)

ABSTRACT The process of rotating stall developing in a single- stage axial-
flow compresorw as investigated experimentally. By meansof eight dynamic pressure trans-
ducers equally located circumferentially in the inlet section of the compressor, the dynamic
pressure signals of the rotating stall developing processweremeasured T he data have been
analyzed w ith the SFC (Spatial Fourier Coefficient) method and the variation of the circum-
ferential phase of initial disturbance signalsw ith time have been obtained So, itwas found
that there are two initial disturbance form sof rotating stall, rotating waves and snall stall
cells Inorder to study the factors influencing the initial disturbance forms, the compressor
w as tested under 55 conditions combining four typesof compresor configuration, wo olidi-
ties of rotor, three rotation Peeds, different IGVY outlet angles. A ccording to the experimen-
tal results, the initial disturbance form of single- stage compressorw ithout IGV w as rotating
waves For the iolated rotor without IGV, the formsw ere rotating waves at high rotor
geeds, and gnall stall cells at low rotor gpeed For the compresor with IGV, negative
prev hirl angles of IGV enhanced the rotating waves, and increased the pretelling time of
stall Decreasing the lidity of rotor almost did not affect the form of stall initial distur-
bance

KeyW ords Rotating stall Initial conditions D isturbances



