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EFFECTS OF EXTERNAL EXCITAION

ON THE LEADING- EDGE SEPARATION FLOWFIELD
Xu Cheng (East China Institute of Techology)
Zhang Shiying, Zhou Mingde (Narming Aeronautical Institute)

ABSTRACT T his paper presents the comparison of the leading-edge separation
flow without and with the excitation of select frequency. A variety of excitation effects on the
separation flowfield are revealed as ( 1) delaying separation flow or decreasing separation flow
area, ( 2) modifying turbulence structure, intensifying turbulent activity and enhancing growth
rate of separated shear layer, (3) enhancing backflow activity of local region, (4) promoting
reattachment and changing separation patterns and vortex distribution,  (5) weakening
turbulence fluctuation of wake flow, and (6) increasing inclination of wake flow.

AN INVESTIGATION OF SWIRL FLOW FIELD

IN PNEUMATIC CONVEYING DUCT
Huang Xijun, Dong Jinzhong
(Beij ing University of Aeronautics and Astronautics)

ABSTRACT Swirl flow field of a pneumatic conveying system is investigated
experimentally. The swirling flow is imparted to the flow bythe use of\swirl vanes. A five—
hole probe is used for measuring the tangential angleof flow ‘axial velocity static pressure
of flow and swirl number in the flow sections of‘theconveying system. It is shown that the
existence of central screw conveyer produces the contrary swirl flow under some of the swirl
vane angle condition. T he larger axial velocity is_produced-in the outer-annular layer of flow.
The maximum value of swirl number-in the-flow sections /s agreed with the simplified
theoretical relation.

ADAPTIVE ENGINE STALL MARGIN CONTROL
Sun Jianguo, Huang Jinquan
(Nawing Aeronautical Institute)

ABSTRACT This paper proposes an adaptive engine stall margin control
(AESMC) for integration of flight and propulsion controls. Using the model reference
adaptive control (M RAC) technique, the AESMC is to adjust exhaust nozzle area to uptrim
the engine pressure ratio so that the engine stall margin remains a small constant value in all
operation conditions and in full flight envelope. Benefit of the control system is to increase
engine thrust and to reduce aircraft acceleration time. In order to evaluate the performance of
the AESM C, a nonlinear integrated flight/ propulsion model is developed. Digital simulation
of the IFPC system is performed. The simulation results show that the IFPC system with the
adaptive controller developed has good effectiveness for all operation conditions and for full
flight envelope. For example, the thrusts of two engines are increased 16%, and aircraft
acceleration time is reduced 23% at altitude 10km and M ach number from 0. 65 to 0.9.



