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Study on Behavior of Shock Waves in an Exhaust Silencer

Tadatomo KOJIMA Hongbing MA Hidetaka GAKUMASAWA , and
Akira YANOU

ABSTRACT

It was necessary to analyze the finite amplitude waves in exhaust systems for
prediction the acoustic characteristics in silencers of internal combustion engines. In
this paper, according to the same calculation method to the previous work, a
numerical analysis of the propagation of shock waves was carried out by using
several silencer models with the internal structures which are comparatively simple.
Two-dimensional analysis was compared with three-dimensional analysis under the
same conditions by the silencer models of two-dimensional models and
three-dimensional models. In addition, the effect of the reduction of the shock wave -
is considered by analysis of the model similar to the figure of the actual silencer.
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Fig.1 Configuration of silencer models
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Fig.2 Pressure contour lines in model 1

L, MEICRT DESHOMEEICIE, SIMPLE % A
Wi BREOBMEICIE, —KRIEOE LR F—
LEMFEALEZ. EHEEORVFWVICE, X&4H
— FBFEERLE. = b v 7 20MEIEICITE,
FEAMIERITRE LT MICCG ¥, #Dftizid ILUCR
BEERALE.

1A CER LIZBITET NV ERT. (a)
MDModel 1 & (b) DModel 21X 2RFTET IV THD.
(c) ® Model 1-3d & (e) ® Model 2-3d 1%, #h#
@), ) Zh L@ TcHFERIC3KRTLLEET
T, ARHEBIOERIITRTHE—& L.
(£) D Model 3-3d 1%, EROHTHREHELL3
REEFNThD. EBREIZERE L, HAR
D=y "\ FE 11, REBIEIKREESE Lz, B
I No-Slip k& Lz, $£7-, BT A v =
B, FEETNICE-TRRDN, EXEOHITS
mHiEE L.

3. BHERPLIUER
3.1 2REETNIZELZITEREMEDT(L



TR & - W E RN O 157

K2 @»o(ic, HEBHKL—ET, ADEL
HOBERXMM L TWD 2RITDOET L Model 1 %
AWEBA0&EACEIT 5, SEABROBIERE
PFrfgRE7RT. 0.2ms oK 2(a) T, A
OENOHEFRFICAF L, WiEOALKITEEN
BRI S HFRICIEDS Y, ERE ORI ERA
BELTWA I3 THRONS. ZOHEHRELH
OFRIZEM O ORI ERBEROL LT
W5, 0.4ms % DOX 2(b) TIE, HERITEEHEE
ACEELLYHDOIKE P> TBEBLTWHS. A
AEDOHOEL IZH>lmBmIIHER LN ST
WIZBEI L TW5B. 0.6ms %O 2(c) T, MO
BANICE L ERES -+ EHOE S
BEEL, MidEERoOHDETRE LEN & Kt
MEZEITLTWS., 0.8us DX 2(d) T, H
AELZRERIEHREABRETTICHOL B
HEahTwnd., HERENTEAN R & &
FENRREL, EATLOKREVEHIBBRENT
w3,

M3 (a2bdic, HERE_ELTERET
B LI 2KRITTOET IV Model 2 Z W= BED
TR ZRT. 0.2ns BOX 2(a) TiX, AN
O ERFICHEIT LTV BERIED, EFETOA
AREZELTELTR2 (a) L RAEOENBERR &
2oTWD. 0.4ms DK 3 (b) TIX, FCEABRK
PEREBICHR L%, FREOBERELSERN
ZBBLTVWSE> TS, BBAODTKS
L7-EREII—=ERNE ERcBe+s. £72, %
BRAEE —ETREOBREICA - &K, M
BERLRRBE TS L=, ERMICHBE L T L.
0.6ms DK 3 (c) TIE, EREEL2FEE KR - EE
BREDOEEHREEBHLTCND. ZOHRK
ER2@DbD L HEL, EFFOEREZET
DR - MM LY, HRESEEL TS, —
EN T () TLERMICHE LTz KSR
BAOBERRIEEICEZE LT, EHEPKEL 2
STWBLEIANRLNS. 0.8 ms OK 2(d)
T, —2, ZELHHEFTHRMEITOES ISR
WOARONBEIICRS.

3.2 BRIEETINE2RTETIDOLE
H4 @iz, TF Model 1 ZHERIZ
ZRTALLEET IV Model 1-3d 2HVWEERED
BHFEREZ T, 0.2ns BOX4 (a) TiE, K2
(a) &L RKRRFEHROBERE & ADEOH O AHE

Fig.5 Pressure contour lines in model 2-3d
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Fig.6 Pressure contour lines in model 3-3d
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Fig.7 Pressure variation



