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blade surface in the annular nozzle guide vane is very good. The present study is a success in
developing fully 3D steam turbine nozzle guide vane with tip endwall contouring and
combmnedeaning blade.

SUPERSONIC UNSTALLED FLUTTER

IN ARBITRARY MISTUNED CASCADES

Li Qinwu (National University of Defence Technology)
Hen Qun and Fan Feida ( Northwestern Polytechnical University)

ABSTRACT By the use of Hamilton § principle, a set of aeroelastic equations is
formulated to describe the motion of an arbitrary mistuned rotating cascade with high aspect—
ratio, flexible pretwisted, nonuniformed blades. A two-dimensional aerodynamic theory is
used to calculate unsteady force and moment coefficients for vibrating aerofoil in supersonic
unstalled cascade. This set of equations is of great value to a fan blade with the inertial,
structural and aerodynamic coupling in bending-bending—torsion. Results obtained from the
aeroelastic stability analysis of a real fan stage show that amplitude and different order of
mistuning and other kinds of structural properties have an apparent effect on boundaries of

supersonic unstalled flutter-.

RESEARCH ON 3-D DISCHARGE FLOW

IN A CENTRIFUGAL IMPELLER
Xi Guang and Wang Shangjin'( Xi &n Jiaotong University )

ABSTRACT A-method~for calculating 3D discharge flow in a centrifugal
impeller is developed by means_of solving the incompressible steady time-averaged N-S
equations, the comtinuity equation and-the k-€-turbulence model equation. This method is
accomplished with calculation grids\generated by an algebraic transformation, and thus it can
be easily applied to the design analysis of centrifugal impellers. T he discharge flow of a three—
dimensional shrouded centrifugal compressor impeller was measured for assessing the
validity of the presentcalculation procedure. The comparison between the experimental data
and the calculation results shows that the present method can predict the mean velocities.

NUMERICAL STUDY ON BLADE-TO-BLADE PASSAGE
FLOW FIELD IN A CENTRIFUGAL CASCADE

Wu Xiaosong and Wu Guochuan
(Narnjing Aeronautical Institute)

ABSTRACT Numerical simulations of the blade-to-blade flow field in a
centrifugal impeller have been carried on by using 2-D mean steady incompressible Navier—
Stokes equations and k—€ turbulent model in arbitrary boundaryfitted coordinate system. It is
shown that the underrelaxation factors of line-by-ine iteration are lower than those in non—
rotational flow calculations and a more reasonable initial flow field is required due to the
larger ratio of centrifugal forces in the source terms of momentum equations. T he cal culation
results of the flow fields are in a good agreement with the LDA data with the exception of
the near-wall region of the blade surfaces. Some of the discrepancies in the near-wall region
are caused mainly by the assumption of 2-D flow and ignoring the rotational effects in the
turbulence model. Additionally, the calculation precision is also affected, since inlet and outlet
boundaries of the computational domain cannot be located so far away from the blades.



