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AEROACOUSTICAL MODIFICATION OF A PROPELLER
Li Xiaodong, Yang Xiaodong, Hu Zongan (APRDC, BUAA)

ABSTRACT An aeroacoustical modification of a propeller is considered with the
aim of great enhancement of its takeoff efficioncy and appropriate cutdown of its noise level
when its blade number, blade hub and cruise efficiency are kept unchanged. A time domain
method is applied to predicting near and far the sound field. From iterative aeroacoustical and
aerodynamical optimization an optimum design scheme has been obtained. And two 1/3-
scaled model propellers were made to simulate the original and modified propellers respec—
tively. The results of comparative ground experiments show that the O ASPL (Overall Sound
Pressure Level) decreases by 1to 1. 5 dB while other technical spesifications are met.

EXPERIMENTAL CHARACTERISTICS COMPARISON

BETWEEN TWO SCALE-MODEL PROPELLERS
Mao Xichang, Wang Jiebing, Li Hongmin (APRDC, BUAA)

ABSTRACT The aerodynamic and acoustic charaeteristics of two scale-model
propellers are compared experimentally. A-three blades model (Model A) is a scalemodel of
a production type. A four-blades model ( Model B) is a scale-model of a new designed pro-
peller. T heir rotational speeds vary between 1500 to 3000rpm. Experimental results indicate
that under identical operational conditions the four-blades propeller has higher thrust coeffi-
cient but lower noise level than the three-blades propeller and also has) lower noise level at
the same power coefficient. T he four-blades propeller; of course,\ is superior to the three—
blades one in the efficiency and overall performance.

STRESS ANALYSIS OF A PROPELLER BLADE
Xiong Changbing (APRDC, BUAA)

ABSTRACT Three-dimensional finite element méthod is applied to stress analy—
sis of the original and-the redesigned propeller blade taking the loads, such as centrifugal and
dynamical loads.<In respect of stress distribution;>the airfoil of the redesigned propeller blade
is more reasonable. Its stress distribution-approaches to isostrength, and safety coefficient al-
so meets the given specification, T herefore, the redesigned propeller blade is an quite ad-
vanced design-

STRESS ANALYSIS OF A PROPELLER HUB
Xiong Changbing (APRDC, BUAA)

ABSTRACT Three-dimensional finite element method is applied to stress analy—
sis of a propeller hub taking centrifugal load, aerodynamical moment and blade centrifugal
tension load. Since its construction is complicated, loads are various and its stress distribution
ishard to analyze, the elastic stress plus principle is employed for this purpose. T he analytical
results show that the blade centrifugal tension load is predominant and its construction has
been optimized to a certain extent due to current improvements during long time of its service
and modifications so the stress distributions of its parts are quite even and reasonable, more—
over safety coefficients are large enough-

DIGITAL SIMULATION AND EXPERIMENTAL MODAL ANALYSIS
OF DYNAMIC CHARACTERISTICS OF A PROPELLER HUB
Li Kedong and Du Binlao (APRDC, BUAA)

ABSTRACT The finite element method with 8-nodes three—dim ensional isopara—
metric elements and subspace iteration is applied to digital simulation of dynamic characteris—
tics of a propeller hub. The sizes of the stiffness matrices [ K] and mass matrices [M] in the
equations are very large. T he natural frequencies of the first six orders and its corresponding
modes of the hub have been obtained from the experimental modal analysis. By comparison
the results of the experimental modal analysis and the digital simulation are of the same or—

der.



