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Research on signal prediction method of fly-over
airworthiness noise in time domain
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Abstract: In the past, the prediction of the effective perceived engine noise level is calculated by one-third octave spec-
trum, and there are relatively few studies of using the engine noise data in time-domain to do so. This paper studies the
method of calculating the noise propagation characteristics during the aircraft take-off and fly-over. The method is used
to simulate the engine noise data in time-domain, which are received at the ground fly-over noise measurement point
during aircraft take-off and fly-over. The flight path of the aircraft during take-off and fly-over is calculated according to
ANP database data. And the sound ray method is used to calculate the travel distance and time of the noise signal at a
certain moment. The maximum sound pressure value of the noise signal at this moment is determined according to the
angle between the aircraft engine axis (i.e. the aircraft velocity direction) and the ground noise measurement point. Fi-
nally, the time-domain engine noise data in part time of aircraft take-off and fly-over are obtained at the ground noise

measurement point, which provides a theoretical basis for airworthiness validation of aircraft noise.
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Fig.1 General fly-over geometry trajectory of the aircraft
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law in different sound velocity media
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Fig.5 Microphone placement in engine ground test
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Table 1 Parameters in each period of aircraft take-off and fly-over

*3 EBRTYUTEEREZIML 1/3 FNRMNEERE
Table 3 One third octave data at a certain engine speed
after flight correction

s AR/

M 75 2 /dB(A)

Hz  p=25° p=30° f=35° f=40° f=45° f=50°
50 855 854 849 850 855 86.1
63 864 863 861 864 868 87.6
80 879 879 881 883 886 89.1
100 883 884 886 89.0 894 90.0
125 894 896 897 900 904  90.9
160 903 907 905 910 914 916
200 906 910 911 915 918 919
250 908 912 913 918 922 923
315, 910 914 916 921 923 924
400 905 909 910 916 920 921
500 900 903 904 909 915 917

B B KHURZE ThR BE
1 H K - FN Y
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3 piIpLS RRIEF
4 et RKIEF
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Table 2 One third octave data of ground test at a certain engine

speed

FR R/

I 75 2 /dB(A)

630 89.1 894 897 90.1 90.7 909
800 88.7 8.1 892 896 902 903

1 000 884 887 889 894 901 903
1250 882 886 889 892 902 90.1
1 600 862 862 869 879 887 89.6
2000 879 8.1 879 892 899 905
2500 885 88.8 889 899 90.1 90.6
3150 895 899 906 91.0 906 923
4 000 904 91.0 923 921 91.1 936
5000 91.0 913 921 930 928 935
6300 894 898 91.1 934 926 918
8000 870 87.8 883 900 893 894
10 000 855 864 865 889 883 88.0

Hz  p=20° f=25° p=30° p=35° p=40° p=45°
50 800 798 799 797 801 810
63 812 807 808 809 815 823
80 828 822 824 829 834 841

100 832 826 829 834 841 849
125 839 837 841 845 851 859
160 844 846 852 853 861 869
200 851 849 855 859 866 873
250 852 851 857 861 869 877
315 855 853 859 864 872 878
400 848 848 854 858 867 875
500 843 843 848 852 860 870
630 834 834 839 845 852 862
800 829 830 836 840 847 857

1000 826 827 832 837 845 856

1250 823 825 831 837 843 857

1600 809 80.5 807 817 830 842

2000 815 822 826 827 843 854

2500 821 828 833 837 850 856

3150 830 838 844 854 861 86.1

4000 841 847 855 871 872 866

5000 839 853 858 869 88.1 883

6300 831 837 843 859 885  88.1

8000 812 813 823 831 851 848

10000 799 798 809 813 84.0 838
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Fig.6 The flow chart of calculating 1/3 octave spectrum
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Table 4 The maximum sound pressure value corresponding
to each angle in the engine ground test

RN TKFEIE P /Pa | MAFE/(?) KK P, /Pa
25 1.8322 95 1.9533
30 1.848 0 100 1.953 6
35 1.873 1 105 1.978 6
40 1.9245 110 2.026 4
45 1.9450 115 2.070 5
50 1.984 4 120 21237
55 1.987 8 125 2.179 4
60 1.9756 130 2.250 1
65 1.943 2 135 23333
70 1.943 3 140 24633
75 1.9273 145 2.4017
80 1.9411 150 23557
85 1.9272 155 2.240 4
90 1.944 2 160 2.0622
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Fig.7 The plot of a certain aircraft during take-off and fly-over test
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Fig.8 Schematic diagram of the angle between the aircraft engine
axis and the ground noise measurement point
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