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INFL UENCE OF TIP CL EARANCE
ON AERODY NAM IC- AEROACOUST IC PERFORM ANCE

OF SKEWED- SV EPT ROTATING BLADES
Cai Na
(Dept o Power Energy Engineering, N orth China University of Electric Paver 100085)
L iDiand Zhong Fangyuan
(2ndDept Shanghai Jiaotong U niversity, Shanghai 200030)

ABSTRACT N oise characteristics of tip clearance in a fan and engineering aero-
dynamic- aeroacoustic performance are obtained from skewved- svept rotating blades Two
methods of tip clearancemodification have been carried out: (1) Experimental results are ap-
plied to decreasing the radial tip clearances of the rotating blades, thereby the aerodynamic
efficiency increases about 3- 4 percent, the average noise is reduced by 2- 3 dB (A), and the
steady workingmargin isw idened over 20 percent; (2)A erodynamic- aeroacoustic character-
istics are calculated w ith a revised formula

Key W ords Axial fans Blades Clearance A erodynamic Characteristics A coustic
properties

NUM ERICAL SM ULATION-FOR ST IFENESS
OF HL EXIBL EWAVY RING SUPPORT

L iu Fangj.ie
(4thDept Beijing University-of_A eronautics and A stronautics,, Beijing 100083)
L iu'Ronggiang
(8thD et Harbin-Institute.of Techneloegy, Harbin 150001)
Dai-Xingjian
(Physics Eng Dept TsinghuaUniversity, Beijing 100084)
ABSTRACT T he numerical-simulation for the stiffness of a flexiblew avy ring

support ispresented T he relationship that connects the supprot stiffnessof thewavy ring to
that of the ring’s separated’arc segnent is found out A stiffness analysismodel of the seg-
ment is set up and-the diglacanent field of the segnent under a nomal load is ©lved by us
ing the finite eleanent progran " APOLANS". The stiffness analysis results are compared
w ith the test data obtained from stiffnessmeasuranent in a factory in good agreement T his
study provides an analytical method for the design of flexiblew avy ring support

KeyW ords Elastic supports Rigidity Finite elenents

AN EXPERM ENTAL INVESTIGATIONON VIBRATION

OF A ROTORW ITH THERM AL BOW
Hu Bigang and Ren Pingzhen
(7thDept N orthwestern Polytechnical U niversity, X i'an 710072)
Feng Guoquan
(Shenyang A eroengine Institute, Shengyang 110015)
ABSTRACT In order to investigate the vibrational regponse of a turbine rotor

w ith themal bow, a test rig smulating the rotorw as set up, onw hich the temperature field
and the themal deformation of the rotorweremeasured T he critical peed of the rotor and
reponse to the themal bow w ere investigated The experimental data are in good agrean ent
w ith results caculated by meansof the transfer- matrix method

KeyWords Turbines Rotors Themal strength Flexural vibration



