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FULL- LENGTH PAPERS

NUMERICAL COMPUTATION OF 3D TURBULENT

FLOW IN A TRANSONIC SINGLE ROTOR COMPRESSOR

Chen Naixing, Huang Weiguang, Zhou Qian
(Institute of Engineering Thermaphysics, Chinese Academy of Sciences, Beijing 100080)

ABSTRACT The 3D turbulent flow in a transonic single rotor is computed nu—
merically by use of an explicit 3D turbulent time— marching Navier— Stokes solver in finite
volume form with the option of applying Baldwin— Lomax turbulent model. T his rotor served
as the blind test case organized by the ASM E Turbomachinery Committee. Its purpose was to
provide a forum for a careful assessment of the ability of the various turbomachinery CFD
codes available to predict the flow field in modern blading. The conmputational results by the
authors” method were compared with the experiment and presented in the present paper. It is
demonstrated that the present method can be used forchecking ‘the aerodynamical design.

Key words Rotors Transonic compressors ~Numerical computation Treedimen—

sional flow

EXPERIMENTAL RESEARCH ON NOISE REDUCTION

OF A COUNTER-ROTATING VENTILATOR

Feng Yucheng and Zhao Xiuhua
(4the Dept. Beijing University of Aeronautics and Astronautics, Beijing 100083)

ABSTRACT A’counterrotating ventilator with high efficiency has been made,
but its noise level is too high. This paper analyzes the noise generation and noise frequency
characteristics. A lot of noise experimental researches on noise suppression have been carried
out successfully by the aid of acoustic liner or appropriate increase of the duct length. As a

result, overall sound pressure level is reduced from 101dB (A) to 88dB (A).

Key words Axial ventilator Frequency characteristic Noise control

STUDY ON AEROELASTIC STABILITY
OF ROTOR BLADE IN HOVER

Zhang ChengLin
(1st Dept- , Nanj in University of Aeronautics and Astronautics, Naj ing 210016)
Yu Lin
( Chinese Helicopter Research and Develqpment Intitute)
ABSTRACT The aeroelastic stability of coupled flap— lag— torsion dynamics of

rotor blades in hover is studied in this paper. According to Hamilton principle, nonlinear par—
tial differential equations of motion for elastic flap bending and torsion of the blade are de-
rived. The spatial dependence of the partial differential equations is discretized by use of the

Galerkin finite element method. T he effects of some structural parameters are taken into ac—
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count, such as the collective pitch, precone, sweep, and so on. Finally, the aeroelastic stability
of Dolphin’s Rotor blades is analysed. T he experiment shows that the aeroelastics stablity of
the rotor blade in hover is influenced small by the blade sweep, but strongly by the collective
pitch and precone. The experimental results verify the feasibility of the analysis and applica—

bility to rotor design.

Key words Helicopter rotor Hovering Aeroelastic dynamics Stability

A BLADE FLUTTER PREDICTION METHOD

INCLUDING SECONDARY FLOW EFFECTS
Li Kejian, Zhang Yangjun, Tao Deping
(4h Dept-. Beijing University of Aeronautics and Astronautics, Beijing 100083)

ABSTRACT In order to obtain a better understanding of the secondary flow ef-
fects on blade stall flutter, this paper presents an approximate method to analyse the effects
of secondary flow on blade aeroelastical stability. T he method combines conventional stream—
line curvature methods with the secondary flow model to obtain the stationary flow with cir—
cumferential nonuniformity, and then incorporates the non-constant-phase. angle deforming
actuator disk method. Several secondary flow effects on aeroelastical stability were analysed
respectively. The results show that the effects of the secondary flow onthe aeroelastical sta—
bility are different. Thetip leakage vortex may have greater effect than other vortexes, that
is consistent with the experimental results.

Key words Secondary flow Blade —Aeroelastical —Stability \ Predictions

NUMERICAL ANALYSIS OF FLOW FIELD ABOUT

SWEEP-FORWARD BLADES OF COMPRESSORS OR FANS
Yang Lijun and Lu Yajun
(4h Dept.. Beijing University of Aeronautics and Astronautics, Beijjing 100083)

ABSTRACT A _fnumerical analysis of the flow field about sweep<dorward blades
has been carried out: Time marching method is used to calculate the three-dimensional invis—
cid flow field- Boundary layer parameters are calculated with integrated boundary layer equa—
tions in non-orthogonal axises. The calculated results show that in axial compressors and
fans with sweep{forward blades the intensity of passage vortex, secondary flow and tip losses
are decreased, the early separation from the blade surface is protected, the flow field in tip
area is improved obviously. As a result, the aerodynamic efficiency of axial compressor or
ventilator is enhanced.

Key words SweepHforward blades boundary layer Numerical analysis

HIGH-RESOLUTION IMPLICIT PROCEDURES

FOR CASCADE FLOW CALCULATIONS
Yao Jixian, Liu Qianzhi, Zhou Xinhai
(Aeroengine Dep artment, Northwestern Polytechnical University, Xian 710072)
ABSTRACT Based on the high-resolution difference scheme structured from
characteristic flux difference splitting, the implicit algorithm of the scheme has been devel-
oped. T he implicit characteristic boundary procedures consistent with the scheme have been
implemented as well. The implicit boundary procedures proposed in this paper eliminate the



