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Experimental evaluation of steady-state effect of inlet radial total

pressure distortion under multistage environment
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Abstract: In order to evaluate quantificationally the steady-state effect of inlet radial to-
tal pressure distortion on a highly loaded multistage axial compressor, the experimental in-
vestigation of two types of radial total pressure distortions including hub distortion and
shroud distortion effects on the overall and stage performances of the compressor was per-
formed using the pressure distortion mesh and the airfoil-probe technique. The experimental
results indicate that both the radial total pressure distortions deteriorate slightly the overall
performance and the stability margin of the compressor. The effect of shroud distortion on
the overall performance parameters agrees well with hub distortion, while the stability mar-
gin loss caused by shroud distortion is larger than that caused by hub distortion (the maxi-
mum deviation is equal to 2%). The inlet radial non-uniform airflow mixes quickly in the
flowpath of the compressor and produce the corresponding total pressure loss in the mixing
process. In addition, both the inlet radial total pressure distortions affect the distribution of

stage loading, which results in the improvement of one stage characteristic in comparison to
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that in the inlet uniform condition. The above physical phenomenon is relevant to the varia-

tion range of the attack angles of the rotor blade rows.
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Fig. 1 Sketch of compressor experimental facility
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Fig. 3 Radial total pressure distortion effects on compressor overall characteristics
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Table 1 Relative change of compressor performance parameters
/% Amaore / Y6 Attpeat/ %0 Amm.k/% AS./ %
60 2. 46 5.43 1.56 4. 36
80 4,78 6.13 0. 83 1.48
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Fig. 6 The first rotor outlet parameters distribution

along radial direction
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Fig. 7 Stage averaged total pressure rise

distribution along axial direction
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Fig. 9 Static pressure rise curve in blade rows
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