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Table 1 Environmental parameters
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Table 2 Geometric parameters of engine fan
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Table 3 Performance parameters of engine fan
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Table 4 Engine size parameters
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Table 5 Engine performance data

RAHIMHERESHL Bt

PRI 8 IR/ K 900
PAER T H A R (mfs) 472
HMBRIE I AR /K 367
ST H T (kgls) 336

T TS R . CRIBREE S A R SR R A R <
TR RS SRR RE S50, 72T Heidmann JXU B M s #5255
1 Stone M7 e 75 455 70 6 TRk 7 PR e 7 5 Mg A<t 7 0
SR 2 TR 75 AL A A v 2230 800 L] A B B,
TR MR ST U A0 07 (14 S, K IR et Mg P R < I 75 3 331
WSS 2R R R |, IF G A B R R L R
BRI 55 0.58 BU— A R 1 & S LEE AL 75 75 TR 908kt o Hh
F1E 10dB [ X5 FET P 10 7 s R 3 7 SO, i FL2 R
B SR AR R A AR R TR R B, BT LA AT
oI 4~11s 75 R 8 , L3 6.

K RATIRES A UG B A 8] 7 1) A S [R] 173 A A R AR
FR RSP PR PR 2 6 =4 R = &, Qi 4
P

HI 47T LA ), K Sh AL LR 75 75 R 4 1 A 34
SEAE Dy 0] £ RIS A e N W 75 75 R 5, A 1) 7 AR
AR MRS 75 RGN . R SRR ML 75 7 £ B2 Ak T
30°~40° . 1/3 {5 4 £ 78 50~100Hz 4b 75 [5 2% £ 1% , 7 100°~
150° , 1/3 fE 4R A 5000~10000HZ 4b 75 11 2 e i
2.3 HEBRHKIRER

TCHLAE S PR A B it AR ep, SEBR TR R AR R A
SR I 7 R (EPNIL ), BT LAAEAS 21 & shHLAG RS R
P LU , 75 S T — RN AT F A 5 3 A Ut M 7
Yo WnTE AR IR e AR PR R SR ) S SRR B (1 e



FHEAe 55 DAt APl B 5 e STk s 25
&6 FTNFTEAEIN YWTIKTIRFHE
Table 6 The predicted engine flight state noise data
1/3 i PR /dB
BifiHz | 20° 30° 40° 50° 60° 70° 80° 90° 100° | 110° | 120° | 130° | 140° | 150° | 160°
50 4004 | 4118 | 4425 | 4788 | 5125 | 5518 | 57.67 | 60.65 | 61.65 | 61.66 | 6168 | 6176 | 6117 | 60.10 | 63.48
63 41.23 | 4220 | 4520 | 4879 | 5215 | 56.07 | 5855 | 6154 | 6254 | 6255 | 6257 | 6267 | 6216 | 61.20 | 64.57
80 4221 | 4307 | 4600 | 4957 | 5291 | 56.83 | 59.31 | 6229 | 6330 | 6331 | 6334 | 6345 | 6301 | 6209 | 65.38
100 4292 | 4372 | 4662 | 5016 | 5349 | 5741 | 59.89 | 62.87 | 6387 | 6389 | 6393 | 6404 | 6366 | 6270 | 65.74
125 4346 | 4423 | 4710 | 5062 | 5394 | 57.85 | 60.33 | 6331 | 6432 | 6434 | 64.38 | 6452 | 6414 | 6290 | 65.50
160 4394 | 4469 | 4752 | 5101 | 5433 | 5824 | 6071 | 6369 | 6470 | 6472 | 6477 | 6491 | 6442 | 6276 | 64.92
200 4426 | 4504 | 4785 | 5132 | 5463 | 5853 | 6101 | 6399 | 6499 | 6501 | 6507 | 6518 | 6456 | 6255 | 64.36
250 4447 | 4532 | 4811 | 5156 | 5486 | 58.76 | 6124 | 6422 | 6522 | 6525 | 6530 | 6539 | 64.65 | 6238 | 63.99
315 4469 | 4562 | 4837 | 5178 | 5507 | 5896 | 6145 | 6441 | 6542 | 6544 | 6549 | 6558 | 6472 | 6231 | 63.82
400 4500 | 4602 | 4869 | 5201 | 5528 | 59.16 | 6166 | 64.61 | 6561 | 6564 | 6569 | 6578 | 6481 | 6233 | 63.80
500 4543 | 4650 | 49.06 | 5225 | 5548 | 59.35 | 61.87 | 6479 | 6580 | 6582 | 65.88 | 6598 | 64.93 | 6240 | 63.86
630 46.14 | 47.21 | 4956 | 5256 | 5573 | 5957 | 6212 | 6499 | 6599 | 66.04 | 66.10 | 6624 | 6510 | 6251 | 63.97
800 47.15 | 4815 | 5025 | 5298 | 56.06 | 59.85 | 6244 | 6525 | 66.25 | 66.31 | 66.40 | 6660 | 6534 | 6270 | 64.15
1000 4819 | 49.12 | 5100 | 5344 | 5642 | 60.17 | 6281 | 6553 | 6653 | 66.61 | 66.74 | 67.01 | 6563 | 6292 | 64.36
1250 4931 | 5015 | 5183 | 5398 | 56.86 | 6054 | 6323 | 6587 | 66.86 | 66.97 | 67.14 | 67.50 | 6598 | 63.19 | 64.61
1600 5048 | 51.23 | 5273 | 5462 | 57.37 | 6098 | 6375 | 66.27 | 67.27 | 6741 | 67.62 | 68.09 | 6641 | 6353 | 64.92
2000 5200 | 5300 | 5347 | 5517 | 57.83 | 6140 | 6421 | 6665 | 67.64 | 67.81 | 68.07 | 6868 | 6681 | 64.00 | 65.22
2500 5100 | 51.00 | 5408 | 5565 | 5826 | 6177 | 6464 | 67.00 | 66.00 | 6818 | 6848 | 70.00 | 66.00 | 64.14 | 65.49
3150 5131 | 6246 | 68.88 | 7319 | 77.30 | 8148 | 8445 | 8633 | 8647 | 8539 | 8392 | 8216 | 7677 | 6859 | 65.74
4000 4413 | 5751 | 6495 | 69.82 | 7427 | 7863 | 8175 | 8363 | 8375 | 8259 | 80.97 | 7896 | 73.04 | 64.00 | 65.91
5000 37.98 | 5322 | 6153 | 6690 | 7165 | 7619 | 79.42 | 8132 | 8142 | 8019 | 7845 | 7621 | 69.88 | 60.15 | 65.99
6300 2621 | 4493 | 5489 | 6124 | 6657 | 7144 | 7485 | 7682 | 7688 | 7553 | 7352 | 7084 | 6378 | 5278 | 66.00
8000 2018 | 3162 | 4435 | 5284 | 5916 | 6450 | 68.13 | 7019 | 7021 | 68.65 | 66.25 | 6293 | 54.80 | 41.92 | 66.00
10000 1547 | 1470 | 3076 | 41.09 | 4851 | 5451 | 5851 | 6071 | 60.66 | 58.82 | 5587 | 51.62 | 41.96 | 2642 | 66.01
B B FIE(2) 2 [ AR ] B 1T D
e EPNL=PNLTM+D (10)
120 -
o 10 D=10log,, %fanti Iogm%dt CPNLTM (1)
g 100 ' 9% @
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o s X PNLT St 7 4~11s s [5] AL EA 5 B3, A% Fot e
’
//lj‘%%% o 0 %7 PNLT-10dBRX/E)
’*%,C% ‘l?oﬁl(o) 65 Table 7 PNLT-10dB drop interval
N FE ‘
2 it el/s 40 45 5.0 55
El4 W =4S R R PNLT/dB 114.95 116.62 118.93 120.65
Fig.4 Noise three-dimensional sound pressure level cloud map ATl 6.0 6.5 7.0 75
PNLT/dB 122.18 123.22 119.34 119.31
b, TR MRS 0, SR MR RS O 2 48 1 IR B S 8.0 85 9.0 95
AT HI PR AE E SRR 5 7 2% (PNLT ), PNILT HE i 72 K %X PNLT/dB 119 12285 121.81 120,61
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Table 8 The error value comparison between the original
method and the method in this paper (Unit:dB)
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Research on Optimization of Noise Prediction Method for Aero-engine during
Take-off

Yan Guohua, Zhang Min, Liu Yong, Zhang Qing
Civil Aviation University of China, Tianjin 300300, China

Abstract: Engine fan noise and jet noise are the two main noise sources of the engine during the take-off process of
the aircraft. During the take-off process of the aircraft, the engine fan noise and jet noise can be used to approximately
replace the engine noise for noise prediction, which is of great significance for the noise reduction design of the new
engine and the noise airworthiness evaluation of the civil aircraft. A new method for predicting the take-off noise of
aero-engine is proposed. Based on Heidmann fan noise model and Stone jet noise model, the data of ground fan
noise and jet noise are obtained. Considering the influence of Doppler effect, geometric divergence attenuation and
atmospheric sound absorption attenuation in the process of noise propagation, the fan noise and jet noise are
mapped to the take-off track line respectively, and the engine noise required by the aircraft noise airworthiness
certification program on the take-off track line is synthesized in the flight state. Taking the CFM56—7B engine as an
example, the effective perceived noise level calculated by the model is compared with the experimental results to
verify the effectiveness and accuracy of the method. This method can be used for aircraft airworthiness noise
prediction and provide technical support for Chinese independent realization of aircraft noise airworthiness
certification.

Key Words: take-off; fan noise; jet noise; engine noise; noise airworthiness certification
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