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Numerical Simulation of LE-7A Engine Turbine Flow
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ABSTRACT

The fuel turbo pump(FTP) of LE-7A engine had vibration problem of turbine rotor system. The turbine consists of 33 nozzle vanes,
58 rotor blades, 36 stator vanes and an upstream manifold. The manifold has 30 radial slits between a volute and a downstream passage. It
was important to clarify the cause of the turbine rotor vibration. Therefore, CFD was applied to investigate internal flow field and to
obtain aerodynamic characteristics of the turbine. The turbine cascade part and the upstream manifold part were simulated separately, in
this study. In the turbine cascade simulation, the effect of rotor tip leakage flow was investigated. As a result of the numerical calculation,
it was assumed that the change of tip clearance in accordance with the eccentricity of turbine rotor reduce the system dump of the rotor
system. On the other hand, the manifold simulation shows unsteady flow phenomena downstream of the slits. Analysis and visualization
of numerical simulation results revealed the unsteady flow caused by periodical vortex shedding from the wake of the manifold struts.
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