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3D TURBULENT FLOW AT COMPRESSOR ROTOR EXIT

UNDER DIFFERENT FLOW CONDITIONS

Ma Hongwei and Jiang Haokang
(4th Dept. Beij ing University of Aeronautics and Astronautics. Beijing 100083)

ABSTRACT Detailed measurements of three— dimensional turbulent flow field
at the exit of an axial flow single— stage compressor rotor were made under different condi-—
tions. T he flow structures were surveyed with both hot— wire probe and high frequency pres—
sure probe. Under the design condition, substantial blockage, loss and turbulence mainly e
merge in the tip mid— passage, in the wake and the corner between the suction surface and
the hub, and the tip leakage vortex exists in the mid— passage at the exit. When the mass
flow reduces, the flow becomes more turbulent. As aresult, flow mixing is more, and the
leakage vortex is far away from the suction surface, that leads to more substantial blockage,
loss and turbulence in the tip region. Under the near stall condition, the radial migration of
the blade suction surface boundary layer and the tangential migration of the endwall flow

play a more important role in the flow field of the passage.

Key Words Compressors Rotors Vortex Turbulent flow

APPLICATION OF LIFTING SURFACE METHOD

TO RAM AIR TURBINE PERFORMANCE CALCULATION

Zhang Jianfeng and Liu Siyong
(4th Dept. Beij ing University_of Aeronautics and Astronautics, Beijjing 100083)
ABSTRACT The modern propeller hifting-surface method has been applied to
calculating the pérformance of \Ram A ir Turbine;“and a single layer vortex model is adapted
to the blade, the wake is modeled to rigid eylinder wake coincided with Goldstein hypothesis.
A numerical calculation for a model-of Ram Air T urbine shows a good agreement of the coef-
ficient of wind power utilization with its experimental data at both small and large loading.

The distributions of \induced velocities and circulation are reasonable.

Key Words Ram air turbines Lifting Surface performance analysis

A LIMITED DOMAIN SEARCHING METHOD
FOR SOLUTION OF NONLINEAR MATHEMATICAL MODEL

FOR TURBOFAN ENGINE
Li Songling and Sun Jianguo
(2nd Dept. Nanj ing University of Aeronautics and Astronautics, Nanjing 210016)
Li Jianming and Tang Shijian
(Gas Turbine Institute, Xingdu 610050)

ABSTRACT An algorithm is developed based on the N — R (Newton —
Raphson) iteration method to solve the nonlinear mathematical model of turbofan engine. It
enhances the ability to search for the nonlinear equation solutions within a limited domain,
which is dcsignated around the initial guess of solution and covers the genuine solution.
Three iteration factors defined in this algorithm can be automatically readjusted by program—

ming. Accordingly, the least times of iteration and corresponding optimum iteration factors



