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New Active Muffler System Utilizing Destructive Interference by
Difference of Transmission Paths
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ABSTRACT

A new active muffler system has been developed and its superior performance on both noise

reduction and engine torque increase is demonstrated with experiment. Main characteristic of the
proposed muffler system is the use of destructive interference by transmission path difference of

divided exhaust pipes to reduce major exhaust noise components thereby overcoming problems of

other active exhaust noise control methods. The exhaust pipe is divided into two sections and joined

again downstream. One divided pipe has a sliding mechanism to vary its length, which is controlled

to make half wavelength transmission path difference for the major engine rpm frequency. In this

system one divided pipe is used to control major rpm frequency and its Harmonics and another pipe

is used to confrol noise component double the frequency of rpm. An after-market tuning muffler,
which has very simple internal structure and minimal back pressure, is also installed to remove
remaining wideband noise. To make the system to be small enough to be practical, conventional
muffler is also installed and used in low rpm range and active muffler is only employed in high rpm

range. Noise reduction of the proposed system is comparable to conventional passive muffler. The

engine dynamo test has proved the proposed system can recover almost all the torque lost by

conventional muffler.
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Fig. 1 Conceptual drawing of proposed muffler

system
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Table 1 Type of exhaust noise measuring ex-
periment

Type Contents Condition

Engine exhaust noise |Without muffler

Engine exhaust noise |With passive muffler
C2 control
C2 and C4 control

With tuning muffler

oo |o|»

With tuning muffler

32 7] 28 £ =AH ¥ A5

H7] g 4L Table 19 47H4] 2402 43
Hom Fig. 5e 54 A3 @4013} I (a)
< HEHE gojd ¥
b)= 71&9 2ulgt HEY
AAE {3t & 74 £X
FHE AT 439 ZHo|
C4AlolE fl3td F WA B 4&
oltt, (a)ollA BH Azl wjrjAgd #d
o] F&Z 250 ~ 450 Hz Alolo] &AjsiH, &
o] BAF7y 2000 rpm )Y W W AXE A
< Hd AR FEgoAM BEE F 2SA
(C2)2 WA 2t (lst order) AESZE 30 ~ 120
Hz Atelelld «dzle] 3x7t S7iste] mer I 3
7] B Fart Frket 1o, o] Fagro| F ou)
H= HE(C4, 2nd order) & C2ETH= ZS A7 A|uk
60 ~ 240 HzAtoldlA A3t A7|& 7HAZ AA
A4 wetr] Skt gtk (b9 4d A=

—

dlo|
o

7IEe $EY vZe9 Aoz oA Uz
(a)dlA BoFEaw #FA2o0] A9 AA HALL ¢
F A (09 AS dxd U2 C24Fel & Ao
92 92 ¢ F Atk @ T rpmAGolA €29
Z ol EAsY ol AAE WY Ao A
29 "otk (d)9 ASE C4a7kA & Ao H3 gl

o (b))% FEHoE vusly & i A9 FYd
&Aool EAE HolX Yt} o= 7)EY muit
HEeie AME WEYe AgAA &Ft A9 F
S Jeplin] AbE vlEeist wige] A9 gle
FAAS T 5L 4% AA EAE /A
=29 P dHl F7HE ol & USE uid

Aty N2de) 2 BE 452 AZH a

ShnaSNSEEs=rEU/A 128 AS5E, 20023/377



-2

TTITTTTT

() 200 . 300 400 500
Hz
(a) Without muffler
\ T \ 1 30-01
/ =
[ = -
AT B = o
E S ST S o
A A ZARE
/ [_ A U S Kﬂ3ooo
{ < e e
'f_' A A A A A E
{ A s 2000 ¢
]
!3_[ A A _A,___.?
741000
() 100 200 _ 300 400 500
Hz
{b) With original passive muffler
= AR ] —0.01
= = &
= = o
JE = 3
I = L Jgw e b ww gl o
4 ! - 3000

— 1000
500

100 200 400

(c) With one bypass pipe and simple muffler

IDRE = 0.01

t

T

°
>

LALLLLLL

a
2000 (X

PRSI 1

~—

I’y

—j
o
1006 200 3006 400 504°°°

Hz
(d) With two bypass pipes and simple muffler

Fig. 5 Measured engine noises with various
configurations
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