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High speed wind tunnel test of civil aviation turbine engine nacelle
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Abstract; Research of three different civil aviation turbine engine nacelle profiles by
high speed wind tunnel test and numerical simulation method was finished, and the static
pressure distribution and induct performance of nacelle were obtained. By comparing the re-
sult of wind tunnel test with the numerical simulation, it showed that nacelle upside cowl
would have separation when the mass flow rates reduced or the attack angle increased; the
induct of downside would have separation when the mass flow rates increased; the numerical
simulation result of static pressure distribution coincided with the wind tunnel result when

there was no separation, but when mass flow rate reduced, the CFD results were separated

before the test.
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Talble 1 High speed wind tunnel test condition table
T Ma a/ (") @
1 0. 400 14 0.50~1.00
2 0. 400 16 0.50~1.00
3 0. 400 18 0.50~1.00
4 0. 400 20 0.50~1.00
5 0. 400 22 0.50~1. 00
6 0.592 8 0.50~0.75
7 0.592 10 0.50~0.75
8 0.592 12 0.50~0.75
9 0. 785 4 0.50~0. 65
10 0. 785 6 0.50~0. 65
11 0. 785 8 0.50~0. 65
12 0. 850 4 0.55~0. 65
13 0. 850 6 0.55~0. 65
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Talble 2 Different condition parameters at condition Al

THAE o/(C)  Mag, exp @etd Ao/ %%

Al. 1 14 0.4022  0.996 1.012 1. 64
Al.2 14 0.4021  0.882  0.890 0. 83

Al.3 14 0.4034 0.799  0.803 0.42

Al. 4 14 0.4011 0.700 0.700 —0.01
Al.5 14 0.4033 0.608 0.606 —0.34
Al. 6 14 0.4024 0.512 0.507 —0.86
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Talbe 3 Different conditions parameters at condition C5

THAE o/ ) Mag, Dexp Peid AQD/ %

1. 020 1. 155 13.19

Cs. 1 22 0.4014

C5.2 22 0.4006 0.874  0.961 9.93
C5.3 22 0.4028 0.791  0.873 10. 35
C5. 4 22 0.4020 0.714  0.783 9.70
C5.5 22 0.4023 0.609  0.673 10. 41
C5.6 22 0.4018 0.511 0.572 11. 88
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Table 4 Parameters of inner flow at condition C5

TOE Oew oad  Diwmiveer/ %0 Disemasccia/ 1
C5.1° 0.9959 0.9900 12. 54 21. 879
C5.2 0.9996 0.9945 6. 89 18. 315
C5.3  0.9998 0.9954 6.21 15. 360
Co5:4  0.9998 0.9967 4. 86 11. 938
C5.5  0.9991 0.9977 2.51 8. 818
C5.6  0.9992 0.9984 1. 01 6. 277
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Distortion contour of inlet outlet at condition C5
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