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Abstract

This paper focuses on the performance degradation of compressor and turbine core components.
Considering three conditions: performance deterioration of compressor, turbine, compressor and
turbine, embedding component performance deterioration model into stable engine computation
model and modifying component characteristic, change of turbine component was analyzed. The
matching turbine component model was established based on floating field simulating technology,
the turbine floating field and the pressure field were calculated by modifying inlet and outlet
boundary condition and rotor speed based on deterioration model, and the total performance was
analyzed around performance deterioration. The results offer theoretical reference to single
component even engine performance deterioration and effect between components.
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Figure 1. Computation flow chart of effect of component deterioration on engine performance
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Figure 2. Generated turbine model and grid of single passage
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Table 1. Boundary condition and rotor speed
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Figure 3. Inlet total temperature
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Figure 4. Total pressure distribution in floating field
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Figure 5. Flow field distribution in rotor blasé of stage 1 (pressure surface)
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Figure 6. Contour line distribution of static pressure in rotor blade of stage 1
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Figure 7. Total pressure distribution in 50% surface of turbine blade
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Figure 8. Total pressure distribution in the chord of 50% surface of stage 1 rotor blade
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Figure 9. Variation of turbine total pressure in the stage
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