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Exhaust Flow Characteristics of Catalytic Converter Adapted to
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Abstract

The exhaust gas flow in the inlet collector of close coupled catalyst(CCC) adapted to the exhaust
manifold is very complex flow because the exhaust gas is a pulsation flow with several port flow.
The distribution of gas flow and temperature in inlet collector effect to the efficiency of catalytic
converter. In this study, it measures temperatures on several point in inlet collector with two kind of
inlet collector volume. And it analyzes with CFD to exhaust manifold and close coupled catalyst for
temperature and flow. Comparing to measured and analyzed result, it find increasing of collector
volume effects to catalyst temperature distribution and uniformity of catalytic converter
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Table 1 Specification of test engine

Engine type In-Line DOHC
Piston displacement 1998cn?
Number of cylinder 4

Compression ratio 9

Bore/Stroke 85/88 mm

IVO : BTDCIi8
Valve timi IBC : ABDC54
alve timing EVO : BBDC47
EVC : ATDC17
Firing order 1-3-4-2
Exhaust port 4-2-1
Collector volume 0.25/0.42L
Keeps colant
tfemperature steady
5%
. Exhaust
. {4
Dysamometer: — | Engine v | D
T n ﬂmﬁ)
T
Computer CJ
Converts digial signal
# empenahure

Fig. 1 Experimental equipment
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Fig. 2 Measurement position of catalytic converter
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(a) Base model
Fig. 3 Computational grids for exhaust manifold

and catalytic converter

32 M =A

WrEER WEHE W7kae AR 39
Azt et MEHE 25 L FF0) ¥IHE
WE 3oz Yepyez Fof 479 {595
g 487 st wiZ|ZER fYsHE Wt
zo} ARAZ) WE FFF} 2ES AA 23
oz Aaslde} AEE Mol sk ulg
A FRHE W7)1eg 232 A7 A EHM
T2 W9 BoostE A2l 479 TEQYT
£33 225 A st AgsgiTh

old] BoostolA] Ao =HE A& H2 2%,
ote =9 F3le o] E uiy] vMiyE= 1%?_
Aoz AT Y Boostoll a4 ste]
U2 23E 1343 wate] Mg 3%
Gol=2® 43 e Wy EE 72l aw
AFE #2 Y4 O F59 WIS v
Z 2&m govt B 23 ,1 Ane
AR 8T AHNE ¢S T
2 AlgEr.

Uelx £2, £o) € w7le Ed AAzA
< A¥AN ST ZHY 2x25 cg Mol do
2 ol #4e AT 4F _;,4_
oo, o]2M AAzAY we
2 3tstgioh

—_—

30, mh ml
tlo K
Y, ﬂg‘
o 2 2‘:

P

33 59 7Y

Zo) R wristx 59 dd4E e
T #F2ZA Welten 5ol 9t Agd Td=
A %(Uniformity Index)®7} AbgEHol gt 2 o
TAAE &) AdF2HEE 30m WFEAH dd=
AFE AR



%
A
)

X3

w; =
w
ETUE A7,
Za)i
a) =
n
ZdE A,
= 12

k|

8}04 Az §M¢5 2000rpmé A% —‘?—fs} 50%
F3ate] 2714 el it s 4
%c}.

Fig. 4% AL 7}8kA &2 71E guyZEc=g
&unzc}x] ;Q-L— 7]1@_ Ecql,] NSBH-;I: z} zal_?,]
o) @2 2= EXE Yehd Aol £33 Fig.
5E YT 1A SAHYA EW 9o A
A3E Jehd Fojt}

o] Ao B uie} Fo] NS W)X
2000rpm F-23F 29 Hdne AdAs
o F dAgE A9E I 2y 50%T6P
9] ZeE dF uwgE spgxeQd Ns3e 3¢
A7t A¥Arg E2A4A JdeElgd. ol#g
AFE NSELE Zujdgs] o8] Fid 7]
W&ol YzhEdo QFgE IA By yEd A
22 AtE5EHY, SN39] o= He] ZHEATL
qUE= FAo] wi7I7tazt F59 FHE A
3t #9471 Hol d8%F ZE¥2Ut 37 g
Aoz ARG, E3J} AZ2AE= AAHez 2
Extol7t o] @vrg AAE deuln e
AT HrEES FYT B 25 A
e o2 /YT FH EW 2RI Y
FAE BXE Yl I

o
_. O

4 4.

o] & 4
T T T T u T T
1400 | —=n—0% Load, measured -
—0—0% Load, calculated
—4—50% Load, measured
1200 |- —v—50% Load, calculated
g V/V\v\V
£ 1000k o — p
3
[
S A- re A
et
E sol © E
T
600 |- 4
400 L L L ' PR L .

SN3 SN2 SN1 CTR NS1 NS2 NS3
Measured position

Fig. 4 Comparison of measured with calculated
temperature at two Load to NS direction
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Fig. 5 Comparison of measured with calculated
temperature at two load to EW direction
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Fig. 6 Temperature distribution at 1000rpm
to NS direction at base model
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Fig. 7 Temperature distribution at 1000rpm to
NS direction at large collector model

T T T T
50+ . Engine speed -
—n—1500 rpm
—o-—2000 rpm
g wl --4--2500 rpm )
8
5 a
2 N
St . 1
g e
2 ~ .
© N g ]
] A P
g e e
il
2
10 E
L L L L
0% 25% 50% 75%

Load
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large collector model with engine speed
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Fig. 9 Comparison uniformity index between base
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Large collector model

Base model
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(a) Side view of base and large collector model

R

Base model Large collector model

(a) Front view of base and large collector model

(b) Top view of catalyst inlet of
base and large collector model

(c) Top view of the section for
uniformity index calculated

Fig. 10 Velocity distribution comparison between base
and large collector model at 120 crankangle
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(b) Top view of catalyst inlet of
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(c) Top view of the section for
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Fig. 11 Velocity distribution comparison between base
and large collector model at 165 crankangle
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