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RESEARCH ON FUNCTION OF 8-SHAPED VORTEX

IN OSCILLATORY PROPULSION
Wu Jing and Gao Ge
(Beijing University of Aeronautics and Astronautics)

ABSTRACT A wave-vortex principle of oscillating propulsion is presented, which is
based upon the observation and ex perimental study of fish ¥ oscillating propulsion. T he theoretical
analysis shows, that the occurence and interaction of 8-shaped vortex is the reason for creation of
thrust. The experiments accomplished with oscillating stiff blades give a strong heuristic
evidence. It is that the discovered 8-shaped vortex possesses behaviour of energy storage. This
new principle is of great significance for analysing fish € swimming and designing high efficiency
propeller.

PREDICTION OF PROPELLER PRESSURE DISTRIBUTION
AND PERFORMANCE BY LIFTING SURFACE THEORY

Chen Zemin and Pan Jieyan
(Beijing University of Aeronautics and Astronautics)

ABSTRACT A numerical method is presented for prediction of propeller
performance and pressure distribution on blade surface according to lifting surface theory. The
lifting surface model consists of two layers of constant strength quadrilateral vortex — ring
elements covering both surfaces of the blades. Th¢ velocity jump-across vortex sheet is included in
the computation of the pressure distribution. The effect of blade| drag has been included in the
calculation of propeller performance. Numerical results agree well with experimental data for the
considered two propellers:

A TURBULENCE MODEL FOR FILM COOLING RECOVERY REGION
Jiang Tao, Liu Songling, Zhu Huiren
( Nort hwestern Polytechnical University)

ABSTRACT It is observed that the normal k—€ turbulence model, which is very
popular in computational fluid dynamics, is inapplicable to predicting the film cooling recovery
region flow successfully. T he reason might be the fact that the profiles of flow parameters are
significantly different from those in normal boundary layer due to the blowing and the distance
needed for flow returning to the normal boundary layer is too large. A new turbulence model
based on Lam—Bremhorst low Reynolds number k=€ turbulence model has been proposed for
prediction of the film cooling recovery region. It was found that the constant ¢ and ¢t in the
original model should be modified to be functions of coordinates x and y, and the low Reynolds
number functions f,, f1 and f2should be varied with x and y too. The modified ex pressions feature
that they should be approaching to nonblowing boundary layer when the distance from initial
section becomes large enough. Three numerical examples demonstrate the advantages of this new
model over the original one for the blowing ratio ranging from 0.4 to 1.0.

EXPERIMENTAL INVESTIGATION

OF AN END-MODIFIED COMPRESSOR CASCADE
Wu Gouhua, Peng Zeyan, Yan Ming, Ren Liyin
(Beijing University of Aeronautics and Astronautics)
ABSTRACT A compressor end-modified cascade and its original cascade are
compared experimentally to study the three-limensional flow characteristics at the exit plane of



