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Off design performance prediction of multi-stage
transonic axial compressor

DU Wen hai, WU Hu, HUANG Jian

(School of Power and Energy,
Northwestern Polytechnical Univiersity;—Xi an 710072, ‘China)

Abstract: A new loss and-deviation model suitable-for multr-stage transonic axial com-
pressor was developed.-according to the-research findings publicly-available. Along with 3D
modification, num erical'simulation was performedfor tw o stage transonic axial compressor u-
sing an improved streamline curvature method, thus obtaining the characteristic curve of de-
sign point and off-design point. By eomnibining the calculated results with experimental value,
this model and method are syitable for'engineering calculation with higher accuracy of design

point and off design point.
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1

Table 1 Calculation Perf ormance of transonic axial compressor including test data at design point

1

2

1 607 1169 0 856
1L 590 1167 0 848

1. 130 0 845 2314 1321 0. 843
1. 143 0 870 2399 1 334 0. 866
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Fig 4 Radial distribution of the second stage

deviation including test data at design point
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Fig. 5 Radial distribution of the first stage loss

coefficient including test data at design point
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Fig 6 Radial-distribution of the second stage loss

coefficient including test dataiat design point
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Fig. 7 Radial distribution of the incidence including

test data at 70% design rotate speed
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Fig. 8 Radial distribution of the deviation incuding

test datatat 70% design rotate speed
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Fig 9 Radial distribution of the loss coefficient

incdluding test data at 70% design rotate speed
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Fig 10 Two stage transonic axial compressor

adiabat ic efficiency including test data
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Fig 11 Two stage transonic axial compressor

total pressure ratio including test data
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Fig 12 Two stage transonic axial compressor total

temperature tatio including test data
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