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SPL: 76.2~77.2 dB(A)
Loudness: 40.3V44.8 sone
Sharpness: 1.1~1.28 acum
Roughness: 0.2170.37 asper
PSIL: 68™70.2dB

SPL: 76.9~78 dB(A)
Loudness: 44.1~47.2 sone
Sharpness: 1.2~1.26 acum
Roughness: 0.28™0.89 asper
PSIL: 68.5~71.3dB

SPL: 77.4779.6 dB(A)
Loudness: 44.8~49.8 sone
Sharpness: 1.18~1.24 acum
Roughness: 0.48-"0.91 asper
PSIL: 69.3~71.9dB

SPL: 75.3%75.9 dB(A)
Loudness: 38.6™40 sone
Sharpness: 1.28%1.3 acum
Roughness: 0.13™0.3 asper
PSIL: 67.5~70dB

SPL: 80.4™81.8 dB(A)
Loudness: 49.5~52.5 sone
Sharpness: 0.95~1.15 acum
Roughness: 2.23%3.23 asper
PSIL: 69.5~71.5dB

SPL: 76.4~ 77.8 dB(A)
Loudness: 45.3 ™ 45.9 sone
Sharpness: 1.24 ~ 1.34 acum|
Roughness: 0.38 ™~ 0.5

SPL: 78.780.6 dB(A)
Loudness: 41.1~50.6 sone
Sharpness: 1.1171.18 acum
Roughness: 0.53%1.25 asper
PSIL: 66.8769.6 dB

SPL: 79.8~81.9 dB(A)
Loudness: 49.4™51 sone
Sharpness: 1.02~1.11 acum
Roughness: 2.85%3.72 asper
PSIL: 69.8~72dB

SPL: 75.4-~ 77.4 dB(A)
Loudness: 44.9 ™ 46.2 sone
Sharpness: 1.24 ~ 1.37acum
Roughness: 0.52 ™~ 0.58

SPL: 77.2%79.9 dB(A)
Loudness: 42.5~50.3 sone
Sharpness: 1.1471.23 acum
Roughness: 0.67~0.87 asper
PSIL: 70.2%~71.5dB

SPL: 78.2™81.9 dB(A)
Loudness: 44.6™49.3 sone
Sharpness: 1.0~1.16 acum
Roughness: 0.7973.72 asper
PSIL: 70.4™71.6dB

SPL: 75.1776.2 dB(A)
Loudness: 45%45.7 sone
Sharpness:1.34™~1.37 acum
Roughness:0.44™0.46 asper
PSIL: 65.3767.7 dB

SPL: 73.6™76.9 dB(A)
Loudness: 38.1%43.1 sone
Sharpness: 1.22%1.3 acum
Roughness: 0.12~0.2 asper
PSIL: 66.7769.8 dB

SPL: 77.9™78.6 dB(A)
Loudness: 46.3%47.5 sone
Sharpness: 1.19™1.32 acum
Roughness: 0.58™0.8 asper
PSIL: 68.8770.8 dB

SPL: 76.6™78.2 dB(A)
Loudness: 46.5747.7 sone
Sharpness: 1.2%1.22 acum
Roughness: 1.76™3.4 asper
PSIL: 67.5768.3dB

SPL: 77.5~78.1dB(A)
Loudness: 46.6™~48 sone
Sharpness: 1.25%1.29 acum
Roughness: 1.26™1.76 asper
PSIL: 67.5769.9 dB

3 REVHNEERARMCENSRRSESH

0 5 W 15 X 2% B I 4 & N 55 6l
Time [s]

‘0s 05 o LI IEE
me 5]

4 RE 737 HBTE Al L EF B3 L EHIE R E

FE B R s
3.2 P 777 L
Bl S S 777 WL R AN IR AL B A P i 2

B, NEIHR AT DU, AN YR BUE AR,
AEFFAE 1. 19 acum ~ 1. 37 acum 22 [a], 71 W) B 28 Ak 458
T, BAOHTHI X I8 ) i EFE 38. 1 sone ~43. 1 sone Z
[F1), B v i 8 DX gl P g B2 53T 48 some, 1 ELH 1H
U 737 HLRUAR EL , BGEE I3 & 777 AL B SRR
FH TR R & S AL, (2 %88 P4 109 i) B2 {8 5 T I
3 sone ~4 sone /Ay, X N iZIE R N IE 17T A HE
RS (A 7590 S e S5 IR P U, (A 7 5 RE S B
PRI, EARUL, BEE 777 A N A B2 23 A1 AR
AN 737 BEA— 0, S S A W) B AR
TR LR, 2 AR AT 7 B 0% e B B T & e
JE BB AR PN AR RELRE 2 RN R FE /NG R AR, IR it
M) J32 5P DXl (5 6 v S 980 ) 1 AR 2 R iz 1)

5 EETTT NEEZERARMNENERRSESH

K—sio BMNERAEES TIMHAE 62.8 dB(A)
~70.8 dB(A) Z ], % 3fe 2 [] (4 38 i st il — % -

6 J& Al {7 & F B3 (i ERIE K., N
IR AT LUE Y, B ATHRAE 55 s A A4 i i 75 e
WA, 302 )RR 4R i s B RS, fE R MR AT,
M 7 22 i AE 400 Hz ~ 1000 Hz X B, /5
K/INFE 70 dB 247, T A6 06 P 5 3, MRS AR e
150 Hz ~350 Hz $5i B, 75 5 K /MEE 5] 80 dB Z245 .

Time (3] 0 5 1 15 M 25 N I 40 4% N 5 604
Time [s]

6 EE 777 M Al (LEM B3 L ERSIERE

3.3 Pk 787 P

B 7 SR 787 ML AEAS [ B it S
Boor A, WEI AT LI, 8 787 & AR Hi i e B
P AR 4, 1A BT 35 sone, iX AT g2 B T
B 787 R TSN E 0 A AL, ] e 2 A A A
R BRI, T 725 i R3S vy il B2 ARG, e i) 3 42
i 49 sone, HFRAERZEICMIB B, K LB A AT

59



gy M 4l E

TR 139 1)

SPL: 71.3~73.6 dB(A)
Loudness: 34.3%35 sone
Sharpness: 1.297~1.35 acum
Roughness: 0.0770.1 asper
PSIL: 66768 dB

SPL: 73.4™75.2 dB(A)
Loudness: 34.8739.5 sone
Sharpness: 1.26™1.4 acum
Roughness: 0.08™0.12 asper
PSIL: 65.8™68.5dB

SPL: 73.3~74.3 dB(A)
Loudness: 36.9~37.2 sone
Sharpness: 1.21%1.3 acum A
Roughness: 0.24™0.28 asper
PSIL: 65.7~67.3 dB

SPL: 76.7%77.4 dB(A)
Loudness: 41.7~42.8 sone
Sharpness: 1.24™1.3 acum
Roughness: 0.46™0.63 asper
PSIL: 66.4767.9 dB

SPL: 77.7™80 dB(A)

Loudness: 42.3V43.1 sone
Sharpness: 1.15~1.2 acum
Roughness: 0.58™1.0 asper A
PSIL: 66.8769.6 dB

SPL: 79.4™80.9 dB(A)
Loudness: 43.8~47 sone
Sharpness: 1.16~1.25 acum
Roughness: 0.99~1.34 asper
PSIL: 68.2769.9 dB

SPL: 76.3%77 dB(A)
Loudness: 38.8™42.1 sone
Sharpness: 1.16~1.21 acum A
Roughness: 0.3870.84 asper
PSIL: 67.2769.5 dB

SPL: 77.6778.2 dB(A)
Loudness: 44.9~48.9 sone
Sharpness: 1.1%1.15 acum
Roughness: 1.57™1.68 asper
PSIL: 67.5769.4 dB
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SPL: 74.5™77.2dB(A)
Loudness: 38.2V41.7 sone
Sharpness: 1.34™1.4 acum
Roughness: 0.09"‘0.17:=1sper'd
PSIL: 68.2769.8 dB

SPL: 75.6™76.5 dB(A)
Loudness: 39.7%42.8 sone
Sharpness: 1.37%1.4 acum
Roughness: 0.12™0.18 asper
PSIL: 68.3~70.5 dB

SPL: 74.4™75.3 dB(A)

Loudness: 38.7%41.8 sone
Sharpness: 1.0~1.31 acum
Roughness: 0.14™0.19 asper A
PSIL: 67.1769.3 dB

SPL: 75.5~77.4 dB(A)
Loudness: 41.1V43 sone
Sharpness: 1.0~1.31 acum
Roughness: 0.2170.38 asper
PSIL: 67.2769.4 dB

SPL: 75.2%77.4 dB(A)
Loudness: 41%43.5 sone
Sharpness: 1.1%1.15 acum
Roughness: 0.33%0.57 asper
PSIL: 67.2769.5 dB

SPL: 78.8~79.9 dB(A)
Loudness: 45.9V47.5 sone
Sharpness: 1.1%1.15 acum
Roughness: 0.65™1.59 asper
PSIL: 69.8~71.5dB

SPL: 76.8™79.4 dB(A)
Loudness: 43.4~44.9 sone
Sharpness: 1.1171.13 acum
Roughness: 0.55V1.41 asper
PSIL: 67.3769.4 dB

SPL: 75.8778.5 dB(A)

Loudness: 39.8™42.1 sone
Sharpness: 1.11~1.13 acum
Roughness: 0.5270.63 asper
PSIL: 67.5-69.2 dB a4
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SPL: 74.4™77.5 dB(A) A SPL: 74™77.6 dB(A)

Loudness: 34738.2 sone ] Loudness: 40.4-~42 sone
Sharpness: 1.271.26 acum Sharpness: 1.3%1.35 acum
Roughness: 0.07~0.1 asper 1 Roughness: 0.1170.3 asper
PSIL: 68.7~71.7 dB PSIL: 70.3%72.1dB
SPL: 71.1™75 dB(A) SPL: 72.5776.5 dB(A)
«
2
3
A4

Loudness: 37.5~38 sone Loudness: 38.5~39.6 sone

A
Sharpness: 1.1571.16 acum A Sharpness: 1.18™1.22 acum
Roughness: 0.1170.18 asper Roughness: 0.86™1.2 asper
PSIL: 68.2770.7 dB PSIL: 64769.3dB
SPL: 76.7~77.4 dB(A) SPL: 76.1~80 dB(A)
Loudness: 41.7%44.3 sone Loudness: 45.5749.9 sone
Sharpness: 1.16~1.26 acum Sharpness: 1.08~1.33 acum
Roughness: 0.38™0.65 asper A Roughness:1.3™2.06 asper
PSIL: 67.6™69.2 dB PSIL: 66.3769.7 dB
SPL: 77.4™83.9 dB(A) SPL: 78.7™83 dB(A)
Loudness: 43.3%44.9 sone Loudness: 43.3V44 sone
Sharpness: 1.08™1.25 acum Sharpness: 1.08™~1.13 acum
Roughness: 0.437~0.62 asper Roughness: 1.15~1.4 asper
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PSIL: 68.9%70.5dB ‘\“/' PSIL: 65.4768 dB
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SPL: 69.2771.7 dB(A) 1
Loudness: 28.4™28.8 sone « »
Sharpness: 1.08~1.13 acum
Roughness: 0.06™0.1 asper
PSIL: 59.8™60.3 dB

SPL: 71.5~72.2 dB(A)
Loudness: 29.3%30.1 sone
Sharpness: 1.12%1.18 acum
Roughness: 0.12™0.18 asper
PSIL: 61.1763.2dB

SPL: 69.8~72 dB(A)
Loudness: 30.5%31.3 sone
Sharpness: 1.33%1.37 acum
Roughness: 0.1270.15 asper
PSIL: 58.8~60.3 dB

SPL: 69.9772.8 dB(A)
Loudness: 29.47~33.4 sone
Sharpness: 1.16™1.18 acum
Roughness: 0.12~0.25 asper
PSIL: 59.4™61.3 dB

SPL: 74776.9 dB(A)
Loudness: 32%32.3 sone
Sharpness: 1.08~1.11 acum
Roughness: 0.25%0.34 asper
PSIL: 60.9763.3 dB

SPL: 72.3%78.4 dB(A)
Loudness: 34.67~35.9 sone
3 Sharpness: 1.09~1.18 acum
Roughness: 0.2170.25 asper
PSIL: 63.5764.1dB

SPL: 74.1~75 dB(A)
Loudness: 36.4738 sone
Sharpness: 1.14~1.17 acum
Roughness: 0.17~0.23 asper
PSIL: 66.5768.3 dB

SPL: 75~77.9 dB(A)
Loudness: 38%38.6 sone
Sharpness: 1.117~1.15 acum
Roughness: 0.31~0.38 asper
PSIL: 64766.5 dB
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Performance analysis of cabin acoustic quality for
domestic mainstream aircraft

CUI Xikang' *  FAN Yanyu® ZHANG Xuhan’

(1. Beijing Aircraft Technology Research Institute, Beijing 102211, China;
2. Shanghai Aircraft Design and Research Institute, Shanghai 201210, China)

Abstract: The cabin acoustic environment is one of the principle considerations for the aircraft passengers, and a-
coustic quality is an important feature of the acoustic environment. At present, there are two ways of acoustic quali-
ty analysis: subjective evaluation and objective evaluation. The objective evaluation of acoustic quality can reflect
the sound characteristics more objectively by analyzing the physical parameters such as the spectrum characteristics
of noise data. In this paper, the acoustic environment data of domestic mainstream aircraft in cruise stage were
measured by the high-precision dual ear acquisition equipment, and the acoustic quality of the relevant data was an-
alyzed objectively. According to the analysis of the measurement results in this paper, the A-level in the aircraft
cabin was between 69.4 dB (A) and 83.9 dB (A) and loudness was between 28. 4 sone and 52.5 sone. The
sharpness distribution was relatively uniform, and the value was between 1.1 acum and 1.4 acum. According to the
results of the spectrum cloud chart, the noise sources were mainly concentrated in the frequency band of 200 Hz
and 400 Hz, and the noise intensity was significantly enhanced in the middle and rear of the cabin. In general, the
performance of cabin acoustic quality of each sampling model in the cabin is at an acceptable level, and the acous-
tic quality of the front cabin is better than that of the middle and rear of the cabin.

Keywords : sound quality; dual ear acquisition equipment; loudness; sharpness; roughness; PSIL
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