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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
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the cascade. The results show that the modification of the end part at the trailing edge of the
original blade (which is different from end-bend) would effectively improve the exit air angle
spanw ise distribution and meet the need of the inlet air angle of next row blades, on condition that
the total pressure lose coefficient does not change or decrease. The test results also indicate that
although the camber angle of the blades in the end part decreases due to the modification, the
paseagemass—averaged value of the camber angle changes few. Otherwise, the air flow through
the cascade is the same to the original or even better. This technique has been successfully applied
to improving both stall margin and efficiency of axial multistage compressors and to depressing
the unsteady pressure disturbance.

A NEW METHOD FOR SOLVING LOCAL FLOW

NEAR LEADING OR TRAILING EDGE OF AN AIRFOIL
Liu Gaolian and He Hong
( Shang hai Institute of Mechanical Engineering)

ABSTRACT a new algorithm coupled with the variational finite element method
(FEM) is presented for solving the local flow near the leading or trailing edge of an airfoil or
cascade. The solution of the local flow is considered as a combination of two parts. One of them
is the approximate analytical solution of the flow near the stagnation point;, it absorbs the greatly
changing part in the original solution and makes the rest a-more smooth distribution with better
analytical nature which can be computed more accurately.—T aking advantage of the variational
principles, it is possible to locate the stagnation/point more precisely ‘and automatically. The
numerical results show that the method described is effective to solve the subsonic flow
accurately, especially in conditions with non-zero angleof attack. Thetheory can be coupled with
the variational difference method as well asthe variational FEM-.

3-D ANALYSIS

OF ARCUMFERENTIAL GROOVED CASING TREATMENT
Du Zhaohui ( Shanghai Jiaotong Univeristy )
Liu Zhiwei ( Northwestern Poly technical Univeristy)

ABSTRACT The 3-D incompressible steady time-averaged N -S equation, continuity
equation and k=€ turbulence model equations are applied to calculating the flowfield in the cascade
passage with circumferential grooved casing treatment. The mechanism of extending stability of
the circumferential grooved casing treatment is elaborated by means of a 3 viscous numerical
simulation. It is revealed that a pressure difference betw een suction side and pressure side induces
a strong gas flow which is absorbed in the pressure side and poured out from the suction side.
This flow can blow off the low energy boundary layer efficiently to retard the stall emergence.
The physical model and the flow pattern of the flowfields affected by inductive velocities are
described. This is a new approach to analysis and design of the compressor casing treatment.

A BIFURCATION PHENOMENON IN COMBUSTOR

WITH A NON-SLOT CONICAL SWIRLER
Jiao Shujian, Lee Jin, Liu Jing, Chen Liru
( Tsing hua University )

ABSTRACT A bifurcation phenomenon was discovered by experiments in a gas
turbine combustor with a non-slat conical swirler. With different kind of perturbation, two
different flow patterns may be found i the liner of this gas tubine combustor separately. The
characteristics of these two flow patterns are quite different as described in great detail in this



