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Design of Hybrid Muffler with Micro Crack Sound-absorbing materials

WANG Kaiyan' ,WANG Heran' , SONG Lutao”, CAO Enyu' ,ZHANG Kai'

(1. Shenyang Ligong University ,Shenyang 110159, China; 2. Shandong Rayde Soundscape Engineering Technology Co.,Ltd.,Zibo 255000, China)
Abstract; To enhance the mid-to-low frequency acoustic performance of rectangular splitter muf-
flers,a hybrid muffler based on micro crack acoustic absorbing material is designed by combining
the mid-low frequency sound absorption properties of micro crack plates with the high-frequency
absorption characteristics of porous sound-absorbing materials. Using the simulation software COM-
SOL Multiphysics,an impedance tube acoustic model of micro crack sound-absorbing materials is
constructed. The transfer function method is applied to calculate the sound absorption coefficients of
micro crack plates and porous sound-absorbing materials. By analyzing the sound absorption coeffi-
cients of various combination structures,a micro crack plate with a back cavity depth of 100 mm is
determined as the muffler shell,and a combination of a micro crack plate with a back cavity depth
of 30 mm and porous sound-absorbing material as the muffler insert. The transmission loss curve of
the hybrid muffler with micro crack plates is modeled and simulated. The comparison with the
transmission loss of the traditional plate muffler shows that the transmission loss of the hybrid muf-
fler with micro crack plates overall in the low frequency range of 1 ~1 000 Hz increases by about
3 dB(A) ,achieving effective reduction of noise.

Key words: micro crack plate; muffler; transfer function method; sound absorption coefficient;

transmission loss

I F HE . 2025 —04 - 08
BEE&WMAB . I THUET R EFR AR (i) W H (LIKMZ20220603 )
EEE. EREAR(1983—) B BIHEZ, W1,



%1

EAE R A TR F A8 I8 P B30T 73

TE A I, Tl Al -5 388 T fhe a2 A A ey 4
PEMERFAS FEHU I A 78 A2 7 A T R Tz 3 2, I
PTG R B A o™ 0, TR P A 2 S B MR A
DR XA RIE BEHEAT IR AT ST B A B2
MR

UTARSR  HAT TCZF FLES A B0 75 B AR B R Y
B D AR A P P BRI 1O L R AR IR S
WRORTE ZE FLAS F BL AT fr) — ol 7 5 A M o
B, M T AL G AL MR P ROCR A FR R
PR R RIE, FemlE e . | e B A B
A FLIE P 22 AL SCRESEAA, SR T H ol v Aol e JBE s 5
TSI AR N AR R TR E L
F R I e 2 BE A B s i

R GGl S B I | i 22 A R R L
PR AE B 250 S PR REEAT T IR ABTSE, ST
(2 1o S ik 1 R A W Al Y P BT, T4
T LA S RO0T I P 28 M0 L e IR Pl S ) 32
Wi, SCRRL 3 ] AT 2 i 26 3L IR I (HR ) Al o
FLA (MPP) 4544 i) 9y BURp A 30 ik 3 1T BELAC D i
Tkt T — RS A IZAEET 0.9 DL
AR RAENG: R 8, TEATAMIE T 1 000 Hz ST 967 Hz
Vi LN, SCHR[ 4 J 48 T — b2 T e
(5 G S5 ZRE TS AL T 7= A A fmn i F e 5 07
ES iR uR W Rr LI DO RIE N A KA h bR N A e
SCHRLS JHR T —Fh iR RE Y T4t S & R AN 25
WRIFHE - i 2 fLAR (PCD-MPP) 4 75 25, I 1 44
{ERUTT IR ST 1 1H 75 4% 45 F 2 50015 i 45 2%
R SEA HARFEPERO R R, 55 oAl MPP i 75 43 A1
F, PCD-MPP {75 i 75 7 =4 E 5 1f HAT B S Y
PLHe, SCHRL6 ] $E i 17— b SRl R iR SR b il
FLARAIBUZ MPP 2118 9 52 & 4544, %3169 Y
MRCE LRI PEREREAT T LB AT, e A
TAUZ MPP 5 HA e LA BHAT, SCRRL7 ] 32
T —FSE L 4 N A 22 SR B R RUZ 2 i
2RI P AR RLEE R 1245 I AE 600 ~ 700 Hz
PRI LA B P 35 W R R BOR T 0.8, SCRRLS ]
TR T — Pl 2 Z MR 2K IR 2 TR SR I A 7
SEARE A BROCOT EEIT T bR i Il
PERE , IR HDRL 1 580 1 % W 5 1k e AT I A
Ao 90 A 0 X I o T R A A 2R R
B 3% 2 A RHE 250 ~ 750 Hz 3 [l N -4
WA ZR RIS 0. 81, SCHRL 9 ] 3% T 1438 ph B0k
FESL T BHAUAE A AR A 2 R i T A
XS FE IR T AR AL IE A M AR AT T E
L w5 B 4% DE R IR A AR RO B, SCk

(1042 T —Fh LAE: 38 28 FL AR RN 382 2 FLA B
Ry FEAR B I IR 2 G W 7S S5 A, R R 2EBH BT T
I 5 SR 3R | % 45 40 BE A% S B S (%) I A 0
ROR ., SCBR[ 1L 1 —Fos i m ik BR 540
TS R I o AT A BT AR AR S & 0 T T
IR 30175 2 2R G0 MR 1 ] 00 Z2 AL R R s R
AR, SCHR12 142 T 25 IR Ui 66 B 1 — 4 i
£ P Navier-Stokes J5 2, F LLTEAL Z fLIR & TH
FRASTEA IS B 16 O T /7 22 5 Bl vk g, I 5
UE T 7 FE B IR PE

H i P b 3 0 i 24 e W R A 1o
FEAL PR F 254 2 5000 7 BT S W s 2 800 5%
M), 30 A HE S B o H T30 75 A . AR SO T
NIRRT T L G e e N
Ba5t SR SCHR [ 8 ] 42 Y BH 9T 48 4% 34 R 2K
I L R AR R, I A AR R I R R
B AT AL 3 BT, R AR B R 45 40 S8, Hi it i
B E A H S A%, Bk — DX M s e 2
BH A AR AT T B 8 o RS 0 A% 3 4k il
AT HE R PR RE

1 A REMERE RS

1.1 BFERRBREBRREE
TE45 B4R COMSOL Multiphysics Hi) 2 i3
B 75 AR BH TS P AR AR A R AL R A )R
FS R BE B, 78 BB i SR FH A% 33 oR 4507 D)
BRI RS 2B WS R B I3 T
1 s, s AL 7S 20 R x, WA 3 1
S A ) i
%/&ﬁ%sl

L/

E1 BERHMNKEEE
Fig.1 Schematic diagram of sound absorption
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by covered perforated plate
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by coverd micro crack plate
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Fig.9 Sound absorption coefficient of micro cracked and

perforated plates with cavities
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plates with different cavity depths
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