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C919 aircraft lateral noise level prediction algorithm

YAN Guohua,YANG Zongyao®

College of Aeronautical Engineering, Civil Aviation University of China,Tianjin 300300, China

Abstract In order to obtain a lateral noise level before a new aircraft begins flight, and to reduce noise pollu-
tion through the examination, approval, and qualification of the new aircraft, the algorithm for predicting its lat-
eral effective perceived noise level was studied. Aircraft-related physical parameters and the sound pressure for-
mula were used to establish a complete aircraft lateral noise level prediction algorithm. Boeing, Airbus, and CRJ
series aircraft were used to verify the validity of the algorithm. The physical parameters for the aircraft were
changed individually, and the effect of each parameter on reducing the aircraft lateral effective perceived noise
value was assessed. The algorithm was applied to predict the C919 aircraft lateral noise value, illustrating how the
algorithm plays an important role in aircraft noise airworthiness approval work.
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Table 1 Calculate the aircraft lateral EPNL original data

W P 2 LA, DA

£k

CHLE KL R B IR KA T1/kN I R KT kg HL3E T B/ m® ATE L
B737-400 CFM56-3B-2 x2 98 68 050 105.4 5.9
B737-700 CFM56-7B20 x2 91.6 70 080 124.58 5.5
B737-800 CFM56-7B27 x2 121. 4 79 010 124. 58 5.1
B747-800 GEnx-2B67 x4 296 447 696 554 8
B757-200 PW2037 x2 162. 8 115 680 181. 25 6
B757-300 PW2043 x2 189. 4 123 600 181.25 6
B767-300 CF6-80C2 x2 263 158 760 283.3 5.15
B787-800 GEnx-1B70 x2 300 228 000 325 9
A318-112 CFM56-5B-9 x2 100 68 000 122.6 5.9
A319-113 CFM56-5A-4 x2 98 75 500 122.6 6.2
A320-212 CFM56-5A-3 x2 118 78 000 122.6 6
A321-112 CFM56-5B-2 x2 140 89 000 128 5.5
A330-243 Trent772B-60 x 2 316 242 000 361.6 5
A340-300 CFM56-5C-4 x4 151 276 500 361.6 6.4
A340-500 Trent556-61 x4 249 372 000 439. 4 7.6
A380-800 Trent970 x4 344 575 000 845 8.5
ERJ190-100 CF34-10E x2 81.34 50 300 92.5 5
ERJ190-200 CF34-10E x2 81.34 50 790 92.5 5
CRJ700 CF34-8C5B1 x2 56.4 32 999 70. 61 5
CRJ900 CF34-8C5 x2 59.4 36 504 70. 61 5
CRJ1000 CF34-8C5A1 x2 60. 6 40 824 77.4 5
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Table 2 Aircraft lateral effective perceived noise values and certified values
HLA T5 00 W 74 K SF- (dB) TAEME 5 7K (dB) Z{H (dB)
B737-400 91.28 90.7 0.58
B737-700 90. 63 89.8 0.83
B737-800 92.5 94 -1.5
B747-800 94. 54 94 0.54
B757-200 93.29 92.9 0.39
B757-300 93.76 94.3 -0.54
B767-300 96. 16 96.9 -0.74
B787-800 91.19 91.8 -0.61
A318-112 92.28 91.9 0.38
A319-113 91.28 92.1 -0.82
A320-212 92.43 93.9 —1.47
A321-112 94.08 95.4 -1.32
A330-243 98. 49 97. 4 1.09
A340-300 95.21 96. 1 -0.89
A340-500 94.97 95.9 -0.93
A380-800 95.58 94.2 1.38
ERJ190-100 91.6 91.5 0.1
ERJ190-200 91.95 91.8 0.15
CRJ700 89. 47 89.6 -0.13
CRJ900 89.29 90 -0.71
CRJ1000 89.3 89.4 -0.1
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Table 3 Influence of A320 aircraft bypass ratio chang to lateral EPNL

N 4.8 5.4 6.6 7.2
W 1 He 6
(-20%) (-10%) (+10%) (+20%)
EPNL 94.91 93.31 92.43 91.21 90. 13
AEPNL 2.48 0. 88 0 ~1.22 ~2.3

Fd4 AR HMEHENTUNEIRBEHERRSERZNZ N
Table 4 Influence of A320 aircraft takeoff thrust chang to lateral EPNL

‘ 94.4 106. 2 129. 8 141.6
A RHE ST (KN) 118
(-20%) (-10%) (+10%) (+20% )
EPNL 91.46 92.71 92.43 92.18 91.96
AEPNL -0.97 -0.46 0 0.42 0.79
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Table 5 Influence of A320 aircraft takeoff weight chang to lateral EPNL

H K (ke) 62 400( -20% ) 70 200( - 10% ) 78 000 85 800( +10) 93 600 ( +20)
EPNL 93.01 92.71 92.43 92.18 91.7
AEPNL 0.58 0.28 0 -0.25 -0.5
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Table 6 Influence of A320 aircraft wing area chang to lateral EPNL

95.08 100. 34 134. 86 147. 12
HEMmMA(m?) 122.6
(-20%) (-10%) (+10%) (+20% )
EPNL 91.77 91.91 92.43 92. 68 92.9
AEPNL -0.66 -0.52 0 0.25 0.48
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Table 7 C919 and its competitive aircraft main parameters

L . CHLE KL HE MlEm RRTY ERRMEH EPNL EPNL EPNL
CHLEE AR N - WL -
KE/m  EE/m /m /m i /kg /kN S THIAE FR il 1B
B737-800 175 39.5 12.5 35.7 124.6 79 010 121. 4 5.1 94 92.5 97
A320-212 164 37.57 11.76 35.8 122.6 78 000 118 6 93.9 92. 4 97
€919 168 38.9 11.95 35.8 115 77 300 133. 4 11 * 85.2 92.9
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KHLME A B EROR
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35 000 kg i) 94 EPNdB (X FiXx i 5 AP, KLl e A RE R .

y = 3.694 4lnx + 55.345 (21)
T I B BER R AL e A A MR PR (B
y = 3.694 4lnx + 51.345 (22)
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