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Abstract: The change of the blade shape will result in the performance degradation of
compressor. Traditionally, the calculation of the compressor performance degradation is ac
complished by assuming that the blade surface varies evenly, or the loss coefficient is intro-
duced into the model, which often produces error. The paper simulated the change of the
blade shape caused by fouling using the method of adding random size in the fouling position.
Meanwhile, the effect of the ingredients of the blade foul and tip clearance increase on the
compressor performance was analyzed. The quantitative performance degradation at different
work conditions, and the change of the air float field and the total temperature around the
blade surface were gained. The results offer theoretical and applicative value for the research

of the engine performance degradation and fault analysis.
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Fig.4 Different sizes of fouling and the increase of tip clearance
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Table 1 Compressor capability deterioration at different rotate speeds
! %
17.4 29. 1 46. 5 58.2 70.0 87.3 98.0
[ % 1.13 0.66 0.40 0.48 1.22 0.09 0. 10
/10" °m
[ % 1.04 0.58 0.66 0.15 0.55 1.00 1. 15
[ % 1.78 1.66 0.96 1.73 2.59 0.26 0.25
/10 m
[ % 1.81 1.81 1.24 1.30 1.81 2.31 1. 59
[ % 1.28 1.12 0.90 1.11 2.33 0.25 0. 20
/10" m
[ % 1.56 1.73 0.69 0.76 1.12 1.97 1. 48
! % 3.15 2.78 1.96 3.06 3.14 0.44 0. 60
! % 3.05 3.12 2.16 2.37 2.36 3.72 3. 19
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