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Calculation and analysis of the influence of acoustic baffle on
the near-surface sound pressure gain of single and double shells

LUO Magqi, HAO Haoqi, KOU Hongjun, JI Changyuan, WU Youliang
(Hangzhou Applied Acoustics Research Institute, Hangzhou 311400, Zhejiang, China)

Abstract: According to the sound field characteristics of single and double shells, the numerically calculations of the
change of sound pressure gain of the shells before and after attaching different sound-reflection baffles or sound-
absorption baffles are performed in this paper. The influence of acoustic baffles on the sound field near the shell
surface is analyzed, and the abilities of different types of acoustic baffles to solve the positive and negative gain
mutation problem of double shells at some frequency points are investigated. The calculation results show that the
acoustic baffle has obvious effect on improving the sound pressure gain of the front surface of the double shell, and the
multi-layer rubber composite sound-reflection baffle is superior to the foam sound-reflection baffle, and the sound-
absorption baffle has more advantages than the sound-reflection baffles on the whole. For a single shell, no baffle is
better from the perspective of near-surface sound pressure gain.
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perforation coefficients

KR FILRB =045 FBRIRI, 730k
2R 4JEAN 6 JZ AR B B AR ) 75 s S A3 2R
e, DAL AN RIS AR = BOxT B S 75 1k RE 1Y) 52
Wi [ 2 BRI e A SRR MK IS, TH R4 R
3. MW I3FRTLUE Y, fEM4 4 kHz DL ERR
JEAR = Hons e PR A REBE A B S s AEAIA 4 kHz
PAR 75 I S R B AR A B W B . BN = 2
SR AR, I HPS s S R B 1] A 1] (R A0
Balo (ERTRARI N LR &25 R TERE . RTATE
BAEDIER, RAESEhRTR RitAT RS,

— 22K

— 4RI

— 6= BN

2 4 6 8 10
JflkHz

r
COLoooo0o
o~bwhruouxoo

(=]

13 ANIE] 2 BRI 1 RSP s P B AR 1 7 s S A9 3 8
Fig.13 Sound pressure reflection coefficients of the sound-
reflection baffles made of rubber sheets with different
layers



4

DIy A A FE RO SOSE AT R T 7 R4 28 R I T AT 437

[FIRE L% fL AR B e = 0.45 IR AR, 233l RHH 2
JZ~ AJZ A6 JEAGREAR ) S 7 B AR U 78 A F. e R %
[, THACEEREAR 20 mm AL R R IE 4, 45 R WK
14 ffrom o 5 AR W7 B AR 0 25 R (B 3) AL, 7 1~
4 kHz BB 22 18] 75 s N IE I 25 38 g ot 2, IR AESI
# 500 Hz Fr H Bl e /ME - 5 05 78 10 AR s 75 PR
(BOYMILL, RS o SO P IF, AR G 2 S 1]
R E AR B, SRR TR S A Rt
HIPERE .

10
5 -
0 -
g -5
G- \
ol — R
) — 4RI
207 — 62k
25 : : : :
o 2 4 6 8 10
flkHz
Bl 14 AN TR J2= AR IR ] RS A S5 75 S B8 5 i 22 1 75 s
RSB
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Fig.15 Influences of the sound-reflection baffles made of rub-
ber sheets with different layers on the sound pressure
gain of front surface of the double shell

BB, JCH R AT, SRR REIR
ERI Ve

4 5 T 7 AR B 7 B e
YA

B 7 B A 8 VR AP R PR P T o e MR 7P i
B SRR, TR RHR I NS P s, R
AT DL CH T R, AT 503 T AR R T A RS 3 A
8o MBS RIANEE T 5 RS, PO A AR
SEIE 1 7K Ui 5 K T RO 7 Bk o PR A5
B AR T EAG S LA 1 PN 0 B A i ) PR F) 2 fs ok
SEHLREAR AT R, HLES R A 16 TR

VTR AT

K16 TR A R 25 H s i 1R
Fig.16 Schematic diagram of flat sound-absorption baffle
structure
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Fig.17 Sound absorption coefficients of the sound-
absorption baffles with different thicknesses
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Fig.18 Influences of different backing structures on sound-
absorption performance
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Fig.19 Influences of the sound-absorption baffles with differ-
ent thicknesses on the sound pressure gains of the
front surface of single shell
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Fig.20 Influences of the sound-absorption baffles with differ-
ent thicknesses on the sound pressure gains of front
surface of the double shells
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