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ocount, such as the collective pitch, precone, sveep, and 0 on Finally, the aeroelastic stability
of Dolphin’sRotor blades isanalysed T he experiment show s that the aeroelastics stablity of
the rotor blade in hover is influenced snall by the blade sveep, but strongly by the collective
pitch and precone The experimental results verify the feasibility of the analysis and applica-
bility to rotor design

Key words Helicopter rotor Hovering A eroelastic dynamics Stability

A BLADE FLUTTER PRED ICTIONM ETHOD

INCL UD ING SECONDARY FLOW EFFECTS
L iKejian, ZhangYangjun, TaoDeping
(4thDept , Beijing University of Aeronautics and A stronautics, Beijing 100083)

ABSTRACT In order to obtain a better understanding of the secondary flow ef-
fectson blade stall flutter, thispaper presents an agpproximate method to analyse the effects
of secondary flow on blade aeroelastical stability. Them ethod combines conventional stream-
line curvaturemethodsw ith the secondary flow model to obtain the stationary flow w ith cir-
cunferential nonuniformity, and then incorporates the non-constant phase angle defomm ing
actuator disk method Several secondary flow effectson aeroelastical stability w ere analy sed
regectively. The results show that the effectsof the secondary flow on the aeroelastical sta-
bility are different The tip leakage vortex may have greater effect than other vortexes, that
is consistent w ith the experimental results

Key words Seoondary flow Blade A-eroelastical Stability Predictions

NUM ERICAL ANALYSISOF FLOW FIELD ABOUT
SN EEP-FORWARD BLADESOF COM PRESSORSOR FANS

YangL ijunandL uYajun
(4thDept , Beij ing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT A numerical analysis of the flow field about swveep-forw ard blades
has been carried out Timemarching method is used to calculate the three-dimensional invis-
cid flow field Boundary layer parameters are calculatedw ith integrated boundary layer equa-
tions in non-orthogonal axises The calculated results show that in axial compresors and
fansw ith sveep-forw ard blades the intensity of passage vortex, secondary flow and tip losses
are decreased, the early separation from the blade surface isprotected, the flow field in tip
area is mproved obviously. A s a result, the aerodynamic efficiency of axial compresor or
ventilator is enhanced

Key words Sweep-fomw ard blades boundary layer N umerical analysis

HIGH-RESOLUTION M PL ICIT PROCEDURES
FOR CASCADE FLOW CALCULATIONS

Yao Jixian, L iu Qianzhi, Zhou Xinhai
(A eroengineD epartment, N orthwestern Polytechnical University, Xian 710072)
ABSTRACT Based on the high-resolution difference schane structured from
characteristic flux difference litting, the mplicit algorithm of the schane has been devel-
oped The mplicit characteristic boundary procedures consistentw ith the schene have been
mplenented aswell The mplicit boundary proceduresproposed in thispaper elim inate the
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restrictions induced by explicit boundary treatments and, meanw hile, preserve all the mpor-
tant featuresof the scheme such as non-oscillation and high resolution The implicit lver ef-
fectively accelerates the convergence rate of the high-resolution schene The comparison of
cascade flow calculations under various inflow conditionsw ith the corregponding experiments
demonstrates the accuracy and efficiency of the proposed slver.

Key words Cascade flow N umerical computation High reolution Implicit methods

NEAR SOUND FIELD ANALY SISOF A ROTATING SOURCE
Ju Hongbin
(Deot o EngineeringM echanics Tsinghua U niversity, Beijing 100081)
Zhong Fangyuan
(Shanghai J iaotong U niversity)

ABSTRACT On the basisof moving source radiation theory, thispaper discusses
the -ound lution of a rotating ource in frequency domain Emphasis is laid on near sound
field w hich has three" additional sources” in contrast to far field The computation reveals
that the near sound field produced by these " additional sources' distributes in discrete view -
ing angles Radial and axial deviations affect sound field «regectively around the rotating
plane and axial area, and theirmaximum connections-have different characteristics T he anal-
ysis isproved preliminarily by a fan experiment

Key words Sound Radiation A eroacoustics  Sound source Frequency analysis

NUM ERICAL ANALY SISOF FLOW

AND L EAKAGE INLABYRINTH SEAL

Huang Shoulong andM a Y uyi
(N aional Lab o Coal Canbustion H uazhong U niversity of Science & Technology, W uhan, 430074)
W u Xiaosong and Xu Chen
(v echanical College, N anjing U niversity of Science & Technology)

ABSTRACT The unsteady N avier-stokes equations are olved to predict numeri-
cally the internal flow of single-cavity labyrinth channel with depth-to-w idth ratios H AV =
0.1, 0.3and 0.5 The numerical results danonstrate the oscillation of the flow structure and
fluctuation of the exit leakage rate It is show n that the seal efficiency is relevant to the am-
plitude of leakage fluctuation, furthemore, the sequenceof HAV from 0.3, 0.5t0 0.1 isal®
the order of both increasing seal efficiency and increasing amplitude of leakage fluctuation
A |, the complex physics, including motion and mergencesof vortex, migration of separation
bubble, bending and mpact of jet, isdiscussed, and the influence of mpact effectson the in-
creasanent of energy dissipation and decreasament of leakage are analy sed

Key words L abyrinth seal oscillation flow N umerical analysis

M ETHOD FOR PRED ICTING FATIGUE REL IABIL ITY

AND L IFEOF COM PRESOR BLADE
L e Xiaobin, GaoDeping, HeM ingjian
(2nd Dept, Nanjing University of A eronautigue and A stronatics, B eijing, 100083)
ABSTRACT In engineering application of fatigue problan, it isvery difficult to
obtain someworking parts load gpectrum due to some reasons Thispaper providesm ethod
for predicting the fatigue reliability and life of the partw ithoutworking load pectrum. Fa-
tigue tests are carried out on the part that hasworked for sme time Basing on the test data,
the surplus fatigue damage strength of the part can be calculated W ith its surplus fatigue



