18 Vol.18 No.2
2003 4 Journal of Aerospace Power Apr. 2003

N

: 1000-8055(2003) 02-0175-06

( , 100083)

: 0. 319,
191.0 kg/m* s Ma O.676, 0. 82, 0.35
20. 67%, 14. 3%

1 V2313 A

Development and Application of a High L cad
and High Throughflow Tran'son ic Canpressor
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(B eijing U niversity of A eronautics and A stronautics, B eijing 100083, China)

Abstract: The average loading coeff-cientof the 3 stagel P compresor is0. 319 Themass
flow rate per front area is 191. 0 kg/m®*s The average axialM ach number is 0. 676 Efficiency is
0. 82 Rotor inlet hub/tip radius ratio is less than 0. 35 The surgemargin is 20. 67%. The engine
thrust is increased by 14. 3%. The engine has been experienced conventional ground test, high-
altitude-testbed test—andflight test Extensive gpplication show s that the layout option,
gadynam ic design and structural design are very successul
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1
Table 1 Design pont performancesof military fans/low presaure conpresors
/(m/9 H /(kg/mz- 9 M a
AN-310 3.54 470 4 Q 168 174.1 0. 601
PO-33 3.15 430 4 0.179
F404 3.66 491 3 0.214 161.0 0.551
F110 3.2 440 3 0.234
3.34 398 3 0.316 185.5 0. 661
3.48 398 3 0. 319 191.0 0.676
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Table 2 Design point performance

2

1.0 1. 022 1.03 1.0 1.022 1.03
1.0 1.038 1.038 1.0 1.03 1.042
1.0 0.994 1. 044 1.0 1.0 1.038
/% 20 20 20. 67
3
Table 3 Design point flow field of certain L P canpressor rotor
WmiAJ1 B WEYSH Mai Wmel2z T2/Ti P:/Pi Bz WEYSE: M aw2
1 1.237 50.9 1.595 0. 846 0. 888 1.163 1. 652 91.9 0. 888 0.55
2 1.017 45.4 1. 429 1.03 0.770 1.174 1. 665 72.7 0. 805 0.59
3 0. 888 41.6 1.337 1.18 0.674 1.191 1. 698 60! 7 0.772 0.65
4 0.789 38.3 1.274 1.32 0. 589 1.205 1.715 50.9 0.760 0.72
5 0.729 36.1 1.238 1.42 0. 508 1. 205 1. 670 42.2 0.758 0.78
1 0. 886 42.5 1. 310 0-94 0.713 1.146 1.534 67.0 0.772 0.56
2 0.790 39.2 1.252 1.01 0..663 1. 142 1.534 57.2 0.791 0.62
3 0.744 372 1.228 1.09 0-628 1.137 1.534 50. 4 0. 817 0.69
4 0.672 34.9 1.178 114 0.566 1.135 1.534 44.5 0. 808 0.74
5 0.581 31.8 1. 099 1.13 0. 457 1.141 1.544 38.5 0.734 0.7
1 0. 839 41.0 1.280 0.97 0.733 1.141 1.522 66. 2 0. 803 0.58
2 0.778 38.7 1.242 1.00 0. 693 1.129 1. 482 58.2 0.814 0.62
3 0.728 36.9 1.211 1.03 0. 661 1.126 1. 452 52.4 0.834 0.67
4 0. 654 34.2 1.166 1.06 0.601 1.122 1.431 46.8 0.824 0.70
5 0. 564 30.5 1.114 1. 06 0.511 1.124 1.418 41.0 0.777 0.69
2
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4
Table 4 Design point flow field of certain L P canpresor stator
o M a Cm2/Cm1 T2/T1  P:/Pi e C2/C1 M az

1 40.1 0.828 1. 082 1.0 0. 985 87.1 0. 695 0.55

2 45.6 0. 798 1. 066 1.0 0. 990 87.5 0. 762 0.59

3 47.8 0.785 1. 093 1.0 0.990 87.9 0.811 0.62

4 49.1 0. 759 1. 098 1.0 0.980 86.9 0.832 0.62

5 49.9 0. 702 1.073 1.0 0. 976 83.0 0.824 0.57

1 46. 6 0.73 1. 095 1.0 0. 965 87.3 0. 796 0.57

2 50. 4 0.70 1.088 1.0 0. 965 87.4 0.838 0.58

3 53.6 0. 68 1.076 1.0 0. 965 87.2 0. 869 0.59

4 54.0 0. 66 1. 069 1.0 0. 965 86.5 0. 865 0. 56

5 48.0 0.61 1.126 1.0 0. 965 85.6 0. 835 0.50

1 48.1 0.73 1.124 1.0 0.97 62. 3 0. 945 0. 68

2 51.3 0.70 1. 082 1.0 0.97 62.2 0. 957 0. 66

3 54.2 0. 68 1. 067 1.0 0.97 63. 3 0.971 0. 66

4 55.3 0.65 1. 064 1.0 0.97 64. 1 0.974 0.64

5 53.0 0.61 0. 991 1.0 0.97 64.1 0. 968 0.59

5 M_a1
Table 5 InletM a1, \igntropic eff iciency and D-factor of rotor blade rows

M a % Dr M a % Dr M a % Dr
1 0.84 0939 0. 470 0.94 0. 885 0.480 0.97 0.917 0.494
2 1.03 0. 898 0.533 1.01 0.917 0. 446 1.00 0.912 0. 46
3 1.18 0. 853 0.553 1.09 0. 941 0. 415 1.03 0. 908 0. 424
4 1.32 0. 810 0.549 1.14 0. 952 0. 404 1. 06 0. 896 0. 405
5 1.42 0. 769 0.531 1.13 0.930 0. 433 1.06 0. 855 0.418

6 M a
Table 6 Isntropic eff iciency of stageand nletM a,D-factor of stator blade rows

M a1 It Ds M a1 It Ds M a1 I Ds
1 0.828 0.908 0.474 0.73 0.807 0. 385 0.73 0.847 0.159
2 0. 798 0. 879 0. 415 0.70 0. 836 0.335 0.70 0. 838 0.126
3 0.785 0. 836 0. 374 0. 68 0. 858 0.293 0. 68 0. 830 0. 088
4 0. 759 0.778 0. 355 0. 66 0. 868 0.292 0. 65 0. 816 0. 095
5 0.702 0.731 0. 347 0.61 0.85 0. 348 0.61 0.777 0.117
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