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A Study on the Evaluation of Control Performance
of Active Muffler for Exhaust Noise Control
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Abstract

Active mufflers have been mainly applied in the large industrial engine due to considerable
expense for implementation, but a necessity of development has been increased by the tightened
regulation of exhaust noise and the request of high power. In this study, the active muffler
prototype for installing in an automobile is designed and constructed. The active muffler is
designed so that the primary noise and the control sound are propagated as a plane wave in the
outlet. Therefore, the error microphone could be placed outside the high temperature centers of
the tail pipe, and the noise radiating to the outside could be reduced in the whole areas around
the outlet. For evaluating the control performance of the prototype, the control experiments of
band-pass filtered random signal and the modulation of sinusoidal signal which are generated
from the primary noise speaker as practical exhaust sound level are implemented. And to
investigate the radiation pattern from the outlet of tail pipe and the noise reduction level of points
placed adjacent to the outlet, the sound level of adjacent points of thirty is measured.

dulA o7 &3 94 (flow-reversing element)
i3 T —J‘ .u_,/n:‘? /\]-—Q'O]' —r*‘“—&]
) s wloke AEAe] A
AR £eAzte oz

o}

A

rhu

AFA e Agak Wyl AN FFY 24 AR e
719] AAR oFolA gtdl, %Y £dvle £ & 257 AAE ofgAl ek P wep g
=71 AAE Sste] SHe F2ke gReof shv, ARAYLLE ALY F5Y 4579 55 £F
Ag Azlel A AFst 255 Az HelAd J1E ARAA B £5A Auligte] Al
e B P P =y 23y 570 dF Aoh s e e
sxslobrj sl @ 4wl 7] A2 AgAle] EY A5 AA vde] 3ots
*r5)9l, rebeetan A3y alste] kel did PAE W= ATse] g



A7} (DSP =)= FA=elAlc}, 253k A

%11019’}: ZA dFolely, AlA Fo] w7

ol xFso] Q7] wiFol 7o FHELS

1‘“ Hd4 58 7HAE 3 AdA s ol dhol

MFrolo| el AFolwdM e Hukdh &4, A
g4, A2 dF 5o 54 A of g, w|a
H] Al A7l M= 200CAME T2 EAS 7HAx
23 100 dB/W - me] 4% W& 7
g @ ANV.To4= KEVLAR 3
o 7|E AsFRc} 2, 3 FHe i‘o A7)l A =
T4 2HE He A~9AE 558 4370 A
2359 @

NCTol| A= Al oAl S%E3
|3k ol s 2% T7HAIZIL 7
&2 A7) Al E

st4-2] 1/2,
FU (tuner) & -3talo] gejoiel £gAlels} b
A dhleh @ ANV.TIAE Zzte] rpmof 4
e el Fe wilag 54 dlelHE Ao 3}
gelele] Ao ol gite a4 sl Al28e
Adshais @
el gl AS5HHE s
dAel A el 4ol Ao} s3A SeleluE
A sk 2UE e vlolzz el A3 & w4
T Ae S 4 e 23 vhelazEe 4
A AL slste] vladell4] 24k 0 em, 25 cm, 50 cm
A Ay FedA wrlas AolE FHsele @
¥ AFolAE 14 (phase) Fehe) AA H2E
AR SEY 42719 2= ARES Adsigsh
AR AFEe FToIA FERA Aol o] o
stz Autsl e AAsdel oleh e AAE &
o) @ AL A oA sje]azEL WA
A7, 2 stelaRENA Alefrt FAR ol F
o o3z MbabEE £8¢ wl@ FelAd Mol
o2 M7sr] flgkelch @
olelgt A|4Eel Aol A5HobE Iste] Bew

g A& (80~300 Hz)oll =&k Alojst AA =

2
.
S
ot |
. N
_\;L
_{

Gtk

- oA
Fabell Al WAEE sHHEAHE A AgeR
FaAFasE g AlelEs 80 » 230 Hze 2, 7
LajollE 230 >80 Hze g W ZA7]:= Ao 4
A S sPsioet, w=d AAE: FHd AF
o mlollA] wi7|4go] whabsl: Hejel A<l
7ol o]folAE AL odoldr] 9)sje] vl B
=9 30 AMolA L& FAs] 43 dAWS

= dehg

221 FRA s

oA Aol A A%
ol e ow oldh £59 :

41)1

er=pr+ Sk (1)

kol e xpAl A4l AZH AoJAlze oHFH
ool o] EAA s Ao o8] £AF o]z o
%onomsq- 2 AHAIA Afelel Aelz Qs
n AZo] xads|o] A} AA AT E
93 vlolzzE A4 Mol 8 FA=e] A

ot

A 5

e 3}

a2 ]k,

ek:(pﬂr Wkrank—nA)M (

oo
Ny

o714, We FAoldH, Xt HRALE
ke et it gusielehd 2 vl

e £ 5

©
)
2
o 12
o
2"
2
o
Lo
_1
;
o,
Fv
_>‘4d
- L
u
-
rir
AURY
= O T O (R -3

St xo do e re

dfo

avle g HE

3} ol e},

Fdo2 ALAeAS AL o

Wk+1: Wk—Zﬂeka (5)



w74 Aold 55 25719 Aol AvHrtel A AT 253

dazE 3] b5t EFAE+ Fig lo4 W= We—2pe.F,
-51—0:] E\E‘ . =Wk"2ﬂ(ﬁkgk+FkaTWk—n) (7)

Hz2AE XE AS dngfodd AEE7] o)A
o HFollolelel e AtAlA B4 g ol FA A 3. 55 4ati7| HModH
238 0 AEY ol ZH ol s A=
Fo=XunAM (6) EodFeldE AlEY JA Ak wieez
zelnz oduEe AAH F4-e oS Photo 19 2% A|zE& AlFsidct. AFES

;.l‘
L
K

Fig. 1 Block diagram of the practical implementa-
tion of a single actuator, single error sensor
active control system.

Photo 1 Prototype of the active muffler.
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Fig. 2 Design of the active muffler prototype.
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Fig. 5 Controlled exhaust noise in the acceleration
event. (Modulation of sinusoidal signal : 80 —
230 1z).
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Fig. 6 Controlled exhaust noise in the deceleration
event. (Modulation of sinusoidal signal : 230
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Fig. 7 Measuring points for evaluating the radiation
pattern.
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Sound radiation pattern from the tail pipe of
the prototype.
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Fig. 10 Sound propagation pattern from the tail pipe
of the prototype.
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