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based on this approach. It gives satisfactory results of the flow field computation and is also
very simple and practical. The subprogram can meet all requirements of aerodynamic design
and analysis for an advanced axial{low compressor.

EXPERIMENTAL STUDY ON UNSTABLE BEHAVIOR

OF AXTAL COMPRESSION SYSTEM

Li Jun (Air Force Engineering College)
Liu Zhiwei ( Northwestern Polytechnial University)

ABSTRACT Unstable behavior of an axialflow singlestage compressor has
been researched successfully by use of asimple dynamic measuring system. T he character and
the influence factors of the unstable behavior have been analyzed from systematic view. The
experimental results demonstrate that the unstable types of the compressor could convert
each other in certain conditions. The compressor rotor speed, the construction and size of the
exhaust parts are the maimn factors influencing the convertion. The surge occurs in the
compressor on condition of high rotor speed or large exhaust volume, otherwise the rotating
stall appears. The decrease of the exhaust volume leads to increment of the surge frequency.
There is an obvious difference of the unstable behavior between-the single—stage compressor
and the isolated rotor compared. In the condition of high rotor speed (n> 0.85), a stall
phenomona of nonrecoverable stall appears. It § character is also considered.

EXPERIMENTAL INVESTIGATION ON WHIRL FLUTTER

OF PROPELLER ROTOR SYSTEM
Li Zhiwei, Xu Ming, Ren Xingmin
( Nort hwestern_Polytechnical University )

ABSTRACT A whirl flutter_of a propeller rotor system has been investigated
experimentally in the wind tunnel. Thedesign of whirl flutter experimental equipment and a
dynamic stiffness coefficient measurement method for the supporting system are also
studied- The experiments-show that if the support stiffness of the propeller rotor system is
reduced as a result of Tallure of some elements in the engine frame or mount, the threshold
flight velocity of onset whirl flutter will be decreased- The results of its wind tunnel
experiments exhibit the same trends as in its theoretical calculation.

STUDY OF A SUBSONIC COMBINED-LEANING TURBINE

GUIDE VANE WITH TIP ENDWALL CONTOURING
Jiang Hongde
(Institute of Engineering Thermophy sics, Chinese Acadeny of Sciences)
Lu Yongliang, Zhou Fanzhen, Wang Songjun
( Harbine Steam Turbine Work)

ABSTRACT A three—dimensional, multigrid potential flow computation method
is developed to analyse subsonic flow in steam turbine nozzle guide vane. In order to reduce
the large secondary losses in the first annular nozzle guide vane with very small aspect ratio
of 0.261in a 300M W steam turbine, both tip endwall contouring and combinedean blades are
used in the new design. Experimental investigation shows that the mass-weighted loss
coefficient of the new nozzle guide vane is 42 percent less than traditional radial one. The
agreement between the measured and calculated results of the pressure distribution on the
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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.



