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A CALCULATION OF SECONDARY
FLOWS AND DEVIATION ANGLES

IN MULTISTAGE AXIAL- FLOW COMPRESSORS
Li Shiming ( Tsinghua University )
Chen Maozhang ( Beijing Institute of Aeronautics and Astronautics)

ABSTRACT A secondary flow model and a method for calculating blade
deviation angle have been developed for multistage axial flow compressors. This model is a
modification of Adkins— Smith model. The secondary flow vorticities are modeled based on
the calculated meridional flow including different kinds of spanwise mixing effects. The
secondary flows are obtained on the fanlike surface downstream the blade rows with a
standard separation-of-variables approach which yields a complex series. The secondary flow
model includes effects of blade passage vortex, blade trailing edge vortex, blade end
clearances, blade end shrouding, blade boundary layer and wake centrifugation. The deviation
angles are related to the calculated cross-passage secondary velocities and a modified Carter s
rule. Good agreement has been obtained between experimental dataand the ¢alculated results
in the cases of design— point— type applications”for-which significant-tegions of separated

flow are not present.

CALCULATION OF TWO- PHASE FUEL DISTRIBUTION

IN AFTERBURNER FLAMEHOLDER PLANE
Gu Shanjian, Wan Jian, Yang Maolin, Huang Yong
(Beijing University of Aeronautics and Astronautics)

ABSTRACT The effects of the air velocity, the air temperature, the injector
pressure drop and theflameholder position on the fuel distribution in the flameholder plane
were investigated. It was found that the penetration and the diffusion of the fuel vapor were
differed greatly from the fuel droplets. T he geometry of the flameholder has strong influence
on the air flow field, and therefore, on the two—-phase fuel distribution. There are two
different trajectories in a hot air stream. A semi-empirical method has been developed to
predict two—-phase fuel distribution in the flameholder plane, based on the trojector y-diffusion

model considering above factors.

SIMPLIFIED MATHEMATICAL MODEL AND DIGITAL

SIMULATION OF AEROENGINE
7Zhao Ziyuan, Yao Hua, Li Weiye
(Narwjing Aeronautical Institute)
ABSTRACT Two realtime large-deviation mathematical models of an
aeroengine are investigated to develop an airborne simulator, Full-Authority Digital
Electronic Control (FADEC) system. This study includes three parts: (a) to derive two

mathematical models based on aerothermodynamics; (b) to estimate the engine performance



