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Parameter optimization of sound absorption layer based on genetic algorithm
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Abstract -

The application of a two-dimensional model of sound absorption layer containing periodic cylindrical

holes indicates that; when a plane wave is normally incident, the acoustic performance of sound absorption layer can be

controlled by the first axisymmetric wave, at the frequency where the propagating attenuation of the first mode is lower than

that of other higher modes. On this basis, the effective impedance of a cylindrical tube, which represents the unit cell of

sound absorption layer, was derived. Besides, together with the transfer matrix method, the simplified model for the

acoustic performance prediction of sound absorption layer was provided. The genetic algorithm was used to simultaneously

optimize the parameters of material properties and structure of sound absorption layer which contains periodical cylindrical-

conical holes. It is concluded that compared to the method of single optimization of material properties, the method of

simultaneous optimization of material properties and structural parameters may result in a higher sound absorption

coefficient in a wider frequency range.

Key words: sound absorption layer; genetic algorithm; simplified model; parameters optimization

FEART LA e 2 10 R EAE B P 2t = G T ke / s = 2
PRI [T , 7 T AR 1 B R B SR A D vy
KT A S PERE M BOR F- B iz R o &FA4
AL W B A 2 W 5T © U R R, IR
W SR Y R R AW R el
AW R S RS I B 2 R R
PR A — o 30 ph AR HE S 4 J U A R i
P BOE A, 25 W B EEATE AR [ AL | 81 &5 sl WOE 45
et H PGSR AR X RZE ( W  B at J2 W 5 T ik

FATH: EEKARFERA(11304050,51365007 ) ; 138 K E B
RG0SR [ K A S0 S TP HORAE (MSV - 2013 - 01) 5 13858
R A W P 5 31 Bl 48 ) b R T A B S 3 2 P iR (VSN
-2013 -01)

Wk HT: 2012 -10 -25 B WCRIKE] H.2012 - 02 -22

W—E# B A 5B, 1980 4R

A TR LA BT b DA R R B AT T 5O
W LK A T A DA A R R A
@ T TR D T
TR R AR S 2R 45 (H ) B SO W 5 i
sk B RS SO, (8 0 A AR i, (HOG
SRR

MR P B i 2 B MILBR 0 A B T B R 2
WFFE R, (0 P 4 o R AU A st o e e b . s
B RO R AR S5 T EE 2T, EREECR
DAL, RIVAS U P B i )2 R R A B s J 2 A 13t
i A WA B R DA v RV Aol AL A
TR PRBETH IR P B S JR A5 M RS S R S8, (R
BRI AR S AR 2R o (H H AT SE R
ST AL SRR SR i
PERERZ WML AL , 111 22 2 B804 Al e i e 22 W P 1



w2 3

WA ST A A R A 2 s e P A

ESEA 21

WFTE BRI Z o ol T IR B i 2 A A PR RE S A R
P EEMS R ARLNE R AR R, ANl T 2 L I R 5T
o BETHRALMERESR my b AR A 38 1 dn g A5 B0k |
PRAIIR KBk 2 A e, i At S BT AR W R B R
R S SRR G T RSO AT RE o

AR SO TR RE 2 i W 75 B i J= 119 2 B A TR
Frfagf , LABRAT BE DU v a1 55 W A o J= 7 22 1k e
A fa L BT o I 45 A it A% 0k, o X IR R B i )R
LA B R S50 28 I S5 R R A AR 73BT, 57 B A
23 e 7R B i JE A RS S5 R S BN 2R 5 Ak B
Jike

1 REBSERFHERELEE

(A 2 P 7 ot = 2 A i ) B 5 1 B i s
HIEATCP N RS S, W 1 (a)  $ZIE=FAF
JESAPERES I AR R 25 1 o RS AR 1 OO AR — A 504y
o F TN N TR AT A LT AE 0 A5 TR e, 5 TR A
PR AR I R 2, WA 1(D) o

(}k:}kij}k:}k(
g}?ﬂ“Fj(”}I{’)T<€

(a)

( ZL‘
| G
W R MBI EFE (7
(®) ©

PL SR 2 fr i 7 6
JZ K B oTai R R
Fig. 1 The schematic diagram of unit

cell of a typical sound absorption layer
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Fig. 2 Flowchart of genetic algorithm
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Fig. 3 The schematic diagram of unit cell

containing a cylindrical-conical hole
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Tab.1 (optimized) Material properties and ( non-optimized )

structural parameters of sound absorption layer
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after material properties optimized
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Tab. 2 Optimized material properties and

structural parameters of sound absorption layer
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Fig. 6 Sound absorption coefficient after material

properties and structural parameters optimized
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Tab. 3 Optimized Material properties and

structural parameters of sound absorption layer

(1) (1) (1) (1) (1) (1)

Po P P> qo q 92
6.8E6 5500 -0.12 0.1 8.0E-5 -3.3E-9
P’ n” ps” a0’ 0 457
7.8E6 4500 -0.18 0.24 1.0E-4 -2.9E-9
b/mm  h/mm  b,/mm  h,/mm  ¢*/mm A /mm
0.7 24 4.8 24 8 1

) 15 SR BERILES SRR 3,
PR T2 BRSPS S SR A SRS LIS )
FEARBOLIE 8 LA o — 2 i s S AR I 1
UL 9 A 5 = 2 B R A ER A AR RE 1 DL
10, fif&l 8 A i, W rH B 3 J= B A W A A AR g v T
2 kHz, 7E2 ~8 kHz ARG F N, 7 20 R 0.
93, SHTMFMIL A RIAR L , P X0 R A WA
JEUPR D 2% FE M P B i J2 0 T2 O, W A = S B RHL AL
HASTE 3, B 7 22 J2 454 o A i i i 188 BHL T A2 A 5
KM Z U G, B n] 7 A B 22 Y fE A 45
FE , DT o L 90 W 7 RE F7 o 1 BELBE 28 B 20AS 3]
i S5 I RSB, Ll AR RSB

50

) FCt# 5/ MPa

) B
S (=]

HFER 1
1 A &/MPa

S

K8 WA =R
e 2 CRIAEY TS |

Fig. 8 Sound absorption coefficient
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