F29% H3M o=
2008 4F 5H ACTA AERONAUTICA ET

Eird Vol. 29 No. 3
STRONAUTICA SINICA May 2008

> 4k

X EHE :1000-6893(2008)03-0534-08

RBEENECEMIERSF BRI FEX LS5

FREMA FFE R, HoOB?, BEN°
(L FEIE Tk K% i S5REUR B, BETE FA%  710072)
. PE—CHLIRETN CHORSEHRE, BRFG FE  710065)
Noise Radiation of Large-scale Commercial Aircraft in Take-off and Landing

Qiao Weiyang', Xu Kaifu', Wu Zhaowei', Huang Wenchao?, Qin Haoming’
(1. School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China)

(2. China Aircraft Strength Research Institute, Xi’an 710065, China)

W OE ETERSEENOGAFEEE, FRARNARNBEERLEZRSHEIM AN, RBRMEET
FAF TOHL AT I AR R A T A TR BB AN . TR T R BRI T AL T R B AR Y 3E A R
7, I BB A X LA [R] R P YR AY MR S R O R (R R B AR R AR MR ) AT HE T, DIERB RS
X4, X KL & R R AR AL R o OB IR BEAT T IR AT B SRR, L E AR
B, AFRERENTGRERNEMEHENESR B IR S RHILRE RS R R FENREENE,
T7E# G E R B RN R (AEEERMERS RERN WIRSR, CPRRa s T A RS R
WS AN B R RS

KEW . BRAETW; RSV ; PUAMRRE; CHLBRE; B

mESES: V2l SERARIRAG . A

Abstract: Based on the assumption of quasi-steady model, and with the using of the new developed semi-empir-
ical prediction formula for aircraft noise source, an improved model and a method to predict the flyover noise of
the large-scale commercial aircraft with turbofan engine are developed in this paper. The centralized point
source model is changed to the distributed point source model in the prediction procedure. The new semi-em-
pirical prediction formula of the fan noise and jet noise are used to suit for the advanced ultra-high bypass
(UHB) engines. This improved prediction method and code can be used in the system optimization and assess-
ment study of modern large-scale commercial aircraft, and be used to predict the spectrum and directivity for
each source on aircraft. The noise radiation from a large wide-body commercial aircraft with two aisles and four
turbofans in take-off and landing is computed and analyzed. It is shown that the influence of engine noise
source is different from that of airframe noise source in both take-off and landing. The engine noise radiation is
the main noise source in take-off, but the airframe noise radiation is the main noise source in landing. The
spectra and directivities of aircraft noise for each source are also predicted and analyzed.
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Fig. 1 Quasi-steady model of aircraft noise radiation
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Fig. 2 Distributed point sources model for aircraft noise

prediction

1.3 kHBRERITEER

KM R G R R T B R IR
P VR BT CRP S Y 22 o T O 0 A Y BE S O K
THREERK ETRHFEFEIBRES TR
ZWJik FIRB AT B B B %305 EARE O R
REPIREE 29 E RO g

(1> & S HLER R 7 %

T A S LA B AR 7= A R BE B PR R AR
R, 489 B h373 05 B R Hat B A T UE R
TH—EX.

(77 = AL DO, sCpe)

47R? [1— Macos 6]°
KA, IR RHETE AR I A R 2 D,
$) 6 o] M BR B, Fo b 0 o A8 1 AR T AL T
£ 55 Cpees) ARG R Hoh g B S FEBMER
FEFRRSE; (1 —Ma cos )¢ N KHL KAT & B,
1 8 B M E IE 5, Ma 2 S #h 80, A [R5 IR

(DO

HEEHRTHHEE o« AR NFEGHBES.
(2) CHLHLIARME S T8 T
HLAAR R 7 T30 00 o, >R PG 75 3 s R AR, 3 5B
AT DA B3R & s LM A 1 3 A 5K B
I D(,$) F(s)
4xR? [1— Macos §]*

KA R E F (o) B3R R Strouhal %4k
AR SR, K

_ _JL
S MaC.,

KA f AR L A AR R 5 C AR
.

DU P B4 1] 5 & S LR 1R R A B9 4 ]
PEAR ], B — A R X R A , ZARGE A R R Y
PR IR (AR 7 B AR T L DO AR R TR B9
8 1l PR 5 SR B 8 TE 455 T

(3) RHLMEFE PRI SAAR Y

WNRT TR, o T R RALA & S AL 2 it
AR BN B et T KA IR P R R R B 2 0
TR A W AR SE 8 . AR SCX AR AY K
B 75 7 YR A T Ao T S S8 3 L (AR T
TR NS H R A KRB EN BT K. R 1 0iHE
R B2 78 IR R R B LB

R1 CHNMBRERIZFEETERR

Table 1 Prediction method of aircraft noise source

(2

(pPy =

(1 —Macos 3

Pk Y R TR O % E-3:d
GE A Al g 3 Bi % (Kontos, #:F Heidmann
I
ALl Janardan and Gliebe,1996[51) g (10
AN Y NASA s i #1 21 ANOPP % 8
W NASA Mg i g 7y L2 ANOPP J5
T 37 e 7 Bk Stone 4 K9
INE
g Conecd BRBEBUR o gomon

(Rawls and Yeager,2004[81)

2 RIYF AR FE Fr  T I 45 2R S o #r

DA BY S0Ui8 18 . P4 & 3l AL B 8 R R R R A
BLA XS G2, BE oA LI A T O 32 X e L
KPS RS AR MRS R AT R AT T BUE TR A
Bro 3R 2 BIZERHVA RILE R LRSI 32
Bt

F JR I8 7 O S R B BEOR L TR TR R AR A
2% % Fili 6 75 38 0 U RE 39 A — A A oE AL, X
B R AL 7S T SR G AU 8 289 5 X A o E A 3
B . ASCE Joor i CHLIR A TR o A1 0L, 2R
J X TRAL A 7 R B VR R A A 4 1 R R AT
B AL

PDF CfH4#i[H] "FinePrint pdfFactory Pro" ik Af17 ww.Ffineprint.com.cn


http://www.fineprint.com.cn

Fr i P4 R AL WAL A Il 7 e 7 A G R 1 X LG AT 537

R2 NG/ REBNEHSH

Table 2 Design parameters of airframe and engine
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Fig. 3 Distributions of sound pressure levels of a large-

scale commercial aircraft in take-off and landing
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