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Analysis of low pressure-compressor rotor
vibration characteristics induced
by inlet guide vane
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Abstract: This paper estimated the possibility of flow induced vibration in low-pressure
com pressor rotor with inlet guide vane. T hrough steady and unsteady numerical simulation, it
was found that blade passage frequency of the guide vanes influences little on the vibration
characteristics of the low- pressure compressor rotor. M oreover, because the intensity of vor-
tex shedding in the wake of the guide vane is too weak, its frequency has no influence on the
vibration characteristics of the low-pressure compressor rotor. The computational result

shows that both the design of airfoils and the location of installation are reasonable.
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1 NUMECA
Table I Comparison of test result with computational result by NUMECA
/(kg/ s) / (kg/ s) /(kg/s)
1(Ma=045, i=() 38 o4 38 62 0 995
2(May= 045, i=5) 38 67 38 67 0 996 39 01
3(Mai= 045, i=§) 38 55 38 53 0 995
4(Ma=043, i=0) 65 43 65 43 0 997
5(Mai= 043, i=5) 65 34 65 35 0 996 65 03
6(Mai= 0 43, i= §) 65 19 65 18 0 996
T(Mai=0 34, i=() 114 5 114.5 0 998
8(Mar= 034, i=75) 114 7 1147 0 998 10 14
9(Ma= 0 34, i= §) 114 2 114. 3 0. 99 /\
" ¢/
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Table 2 Loss coefficient of total pressure at variable position in all case

1 2 3 4
1 (May= 045, i=0) 0 990 513 0. 989 947 0. 989 373 0 98893
2(Ma= 045, i=5) 0 988 705 0. 987 808 0. 987 228 0 986 62
3(May= 045, i=8) 0 988 056 0. 987 147 0 986 63 0 985 995
4(May= 043, i=0) 0 990 764 0. 989 979 0. 989 387 0 988 848
5(Maj= 0 43, i=5) 0. 990 25 0. 989 514 0. 989 043 0 988 506
6 (Ma=0 43, i=8) 0 989515 0. 988 68 0. 988 168 0 987 607
7(May= 0 34, i=0) 0. 995 45 0. 995 121 0. 994 871 0 994 649
8(Ma=034, i=5) 0 995312 0. 994 967 0. 994 743 0 994 483
9(May= 0 34, i= §) 0 994 907 0. 994 514 0. 994 268 0 993 999
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3 ( )
Table 3 Loss coefficient of total pressure at variable position in all case
n
1 2 3 4 5 6 7 8 9

011975 010566 0 12266 0 11888 0 12131 0 12172 010594 0 11812 0 118 62
016147 014455 01665 015696 0 15775 0 16424 0 1379 0 15450 0 15518
016397 014276 01699 0 15997 016105 0 16754 0 13604 0. 15658 0. 160 41
016629 013844 01738 016417 016522 017218 015991 0 13136 0 167 91
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