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Heat Transfer Analysis of Exhaust Gas into
the Passenger Car Muffler
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Abstract

This study is analysis on the heat transfer of exhaust gas into the muffler at passenger

Car.

Numerical

analysis with Computational fluid Dynamics(CFD)

was carried out to

investigate exhaust gas flow. The STAR-CD S/W used for the three dimensional steady state
CFD analysis in a muffler. The Navier-Stokes Equation is solved with the SIMPLE method

in a general cartesian coordinates system. Result of numerical simulation;

Inlet and outlet

temperature shown about AT=239K, 216K, 202K at in the muffler. Heat transfer was progressed
quickly by atmospheric temperature of muffler external at in the near wall.

.Mz
AFAE Arjle) BIFE ATH & st
849 A0 B4E AHARE 8 89 F
Shtolth e5d AR HEe GE 5
Ax mgss, 3Rt d4sEel A g
aFNE AFR AW LE W w717
e B9 FWAA AT A A
& EH A% 9130 el v wedE 2
Aol Aol AAE B4 i waol
2 gaEe) tn Qa, 49 FF0] EobA
= @dolrh 1990l ol EA AT &

T A ekl

Email : ¢s_yi@hanmail.net

TEL : 055-646-4766 FAX : 055-6403188

« Zdeeta vehe
e S 7) A 33

e AT S 7] AGEE S, S P A T

¥

157

=
to

riy
ol

[ 2
&

o k>

Ly 32 of
2o o mx L

T
23

ot

>

Og(:,"

L)

}_, t

)

Rl

n

ﬁ‘

o

of
T

U,

>

oy T
N
r
1o,
2
offt

oo b
A
e &
AL
lo,
&
-
rir
B

o
1o

2,
0,

A A
= Y
= ol xR
)
offt
I
o,

o A met il ome 2o rfr X ot &L Fojo 2 omx D
o >,
b

e
re o
-
o
Al

do o

4z oz
11](e]

o :

kl

1o

e

rN

o,
ot
o
(]

H
S,

Ojt
o,
£
m
or

[



2003

gus7] fF daH AT
983kl 4R AN% AFH )
A AFA v ANE A %

ANt s,

v
A
S|

= 7

=4

) m‘o i

9
F,

HA-{ =13=§!
=1 O

ol

2. TX|

21 A Uy 2 TR
i Oﬂ?oﬂjﬂ“ Wl A (baffle)o] 274 Hx]
¥ o] WA A 3 AW E 7%?4
Al 2¥ %‘iﬂ%% A HE 7= BE
& 5o D AA WA RE
29| ste] Wd%é Tk B e e
2 oAM= w7 A

91

o)
AA

2L do oo WD

ol

[e]
T

seetel AA & W 2

e 6=
2@ A%e d5a] e A4 Bue 339
e g 7 sk Navier-Stokes
Equation 22 AAsgoed, 48 F%d 4¢

2 AR89, k-e Standard RdES AME3EY

E]—.())
e
U,
- gwe g
0X ax, T aX # aX 90X,
l—u]-] + al']' prAT 2)
SRR R
a(pUjT) L #t
3X, aX Cp, T ) 8X] ®
22 WHRY
FAZE frEcks St 7A dAEe] 2E2 A
4o ggon Au te gaEe 59 P44
71 7}X4i5‘r 1 M

Flow)7} ¥ Aolth AA /\}%3‘ JHF
ol 7FA7F glont & AFoA Ak W

158

{
1

melojt)

WA AAke] sy, A xpaEe

59 ofe] 7pA] Zriol A %iﬂ o7 1 7H4
o] FHYA ARG RAgA o
v Ale s},

rlo
o
MN

k- ¢/ High Reynolds number

o] 3% ul

o>
[

3Z

0] X
=7 8] AR

[‘10 oZi o

BN o
mL po 7T

- AR 34

X,

(4)

S ARAUA 2 g

X,

2 _ gt

o

oT

G = Cro 6 0X,

+ C15

(5)

o714 Ge B8 2o

= 1.92,
= 0.09,

23 AAzxA L Ax AA

Aul A E7 AN AHEE AAzAL
PFAA S dE AW A el A

2g* Yo myE vy WH AYAd #%(Crank

angle 170deg, 45g/s=33.75m/s)& 7]|F o2 3}
20m/s, 30m/s. 40m/se] o & ALg

001}\1_‘\:-

T R\

stda, ol fYLEE T00KE 744
FUEETE 72 AT F&5S 022 ggon,
UFAdEE 5%E ddstA FAT. w1 mE
ETHE 5 34E FAEAAS S8 AAEA
I, " #(Tail pipe)oll Al dA e 7P f+5 54
< nysty] AEN EF 20L drIgoe® A
gt 191 <A f5 F2d& A (Wall



2003

of
_0|L
B
oo
~
il

2
E)

&
. [0 go B W o 1%

Function)& A}
A5 Hy
Fol A= 7]
TA 7} 2mmg) SteelZ
& 203KE Fo] mEY
shsith. ol e AAxAI
27ke] M2 77| 9
(Finite Volume Method)S A}-4-3F5)
Pipe-3

f

me e
=
T
olft

BN
o

=13
=

o
o &
S8
o,
-
rir
=
e

K}
= o
i
o
-
©
P>
1o
2

o
%o
—41‘\-4

N

S

oX,

<0}

ok

2

c K
10

e

=}

2
oL
o

dr
:oé
P 1

5
2 ne

>

Ho
ok
—_&,

\
Pipe-4 Pipe-2

Fig.l Geometry of passenger car muffler.

Fig.2 Computational grid system of passenger

car mulffler.
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Fig.3 Temperature contours of each parts for

V -

passenger car muffler. Fig.4 Temperature contours of x-z plane for
automotive muffler. at y=42mm.
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Fig.5 Velocity plots of x-z plane for

passenger car muffler. at y=242mm.
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Fig.6 Temperature distributions in the middle

chamber of passenger car muffler at
Z=242mm.
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