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A Research on Particles Motion and Throat Optimization for Accelerating
Sparse Particles in Supersonic Convergent-divergent Nozzle

LI Ping', XIAO Lianghua', HE VVeifeng]’E , XU Weisheng', HOU Xiaosong®
(1. Science and Technology on Plasma Dynamics Laboratory, Air Force Engineering University, Xi’an
710038, China; 2. Beijing Aeronautical Technology Research Center, Beijing 100076, China)

Abstract: Small silica particles may be inhaled into the engine when helicopters and other aircraft are in the
process of takeoff or landing on the gravel ground. The particles collide with engine blades at a relative
speed more than 200 m/s, thus eroding the blades seriously. The particle velocity is hard to reach 200 m/
s with straight-wall nozzle when total pressure is 0. 6 MPa. So supersonic convergent-divergent nozzle is
designed to increase the particle velocity. Particles motion in and out of the nozzle and throat optimization
are studied by two-phase simulations. The research shows that particles are speeded up mainly in the di-
vergent part of the nozzle, and the acceleration of particles not only depends on the relative speed of gas
and particles, but also the gas density. The throat radius is optimized, and the particles can be accelerated
to 218 m/s by the nozzle with 0. 001 6 m throat radius.
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