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Abstract

This paper deals with the application of a three-dimensional, unsteadY Navier-Stokes

code for predicting the unsteady flow in a single stage of an advanced gas generator turbine.

The numerical method solves the three-dimensional thin-layer Navier-Stokes equations,

using a system of overlaid grids, which allow for relative motion between the rotor and

stator airfoils. Results in the form of time averaged pressures and pressure amplitudes on

the airfoil surfaces will be shown. In addition, instantaneous contours of pressure, mach

number etc. will be presented in order to provide a greater understanding of the inviscid

as well as the viscous aspects of the flowfield. Also, relevant secondary flow features such

as cross-plane velocity vectors and total pressure contours will be presented. Prior work in

two-dimensions has indicated that for the advanced designs, the unsteady interactions can

play a significant role in turbine performmlce. These interactions affect not only the stage

efficiency but can substantially alter the time-averaged features of the flow. This work is

a natural extension of the work done in two-dimensions and hopes to address some of the

issues raised by the two-dimensional calculations. These calculations are being performed

as an integral part of an actual design process and demonstrate the value of unsteady

rotor-stator interaction calculations in the design of turbomachines.
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Figure Hot-streak calculation: original and adapted grids for the stalor
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Fig.re Hot streak calcula(ion: original a.d adapted grids for (he rotor
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Pressure Variation on Stator
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Pressure Variation on Rotor
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Pressure Variation on Stator
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Pressure Variation on Stator
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Pressure Variation on Rotor
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Pressure Variation on Rotor
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