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stract : The continued rise in the number of automobiles on the roads is prompting air pollution to emerge as a

serious problem due to the harmful exhaust gas emissions throughout the world. Specifically, based on the exhaust gas
regulation in North America represented by PZEV, the regulation on evaporative emission, which originates from the
intake manifold system when the engine is stopped, is substantially being intensified. And the technology that can meet
and satisfy these regulations has been needed. This study aimed to analyze and evaluate the butane working capacity
(BWC) of HC adsorption filter according to the shape of it, which was developed to reduce evaporative emission, and
the effect of HC adsorption filter on the engine performance. As aresults, HC adsorption filter of the plate type, which
was improved compared to that of the corrugated type and also became thinner, indicates higher absorption
performance compared to the corrugated one. The absorption performance of the honeycomb type, derived from
improving the shape of plate type, is 33.5% higher than that of the corrugated type. However, there was no significant
difference in engine performance in all shapes.

Key words : PZEV(Partial Zero Emission Vehicle), Evaporative gas(327}2), Activated carbon(Z4d€h),
Hydrocarbon adsorption filter(HC 22 ¥]), BWC(H-&F S22 5 3), Air intake system(5- 7] A 2~ ¥)

Nomenclature WL :loading weight, g
. . t 1 time, min
: engine rpm, rev/min
AP pressure drop, mmA
p . P q LM =
: engine power, HP
- air flow rate, L/min MA 28 2p=zke] =719} A RS2 2 EE
: engine torque, N-m HlEE= &8 vl7)7k2=0)] 23 7] o %A 7}
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Evaporative Gas

Fig. 1 Process of evaporative gas generation from air intake
system
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(a) Corrugated type  (b) Plate type
Fig. 2 HC adsorption filter prototype

(c) Honeycomb type

Table 1 HC adsorption filter specification

Width Length | Pitch | Height
Model (cm) (cng) (cm) (crg)
Corrugated type 17 18 0.5 15
Plate type 18.5 16.5 05 04
Honeycomb type 18 16 0.5 1




Fig. 4 Photo of BWC experimental set-up
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Table 2 Engine test bench specification

Type Water brake dynamometer
Model XD-211
Speed & Power 6000 rpm & 700 hp
Throttle actuator +25rpm
Input shaft 1.25inch
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Fig. 6 Air flow rate measurements on FTP-75 driving cycle
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Fig. 7 Adsorption loading weight and test timewith flow rate
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Fig. 8 BWC test results of HC Adsorption filter
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Fig. 11 Engine torque measurements on engine test bench
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Fig. 9 BWC Hesdl results of HC Adsorption filter



=1}
=

ol A= PZEV 1A -5 &7 Al
3l 7itE HC S22 E] 9] 4

N

]_

rie
2
L

o
o
(o]
{0

o

o
e R
2 oo [>

1B oY
= o

o

2 F2E o] FEo] i

A s AT

CE5FadH e 3283 45 Al < 3] 918k
72l ASTM D5228-92(2000) A3

EE APz 2 AE PHS A

of b
ol
o off

S )
w T ¢
=
(@]
>
%

TS

of

off
o

M 32 oE
B oo

M

2)

)
oft
0%
o
o
off
ofj
w
of\
u
o
T

>,
o
N
&
o o\
) (@)
L E & gy
T oo
o)

o mr o &

o oo
I &
ox M
o
9
=
o
oo
©«
o
)
N
=
ool
off b aH
o ¢ o

A1)
N
N
N
o
N
«
1{] 1o, e
ol
bt
ox,
s
o
iy

e
oY o

I

T
> 0 O
ok ol
I
el e
g
0,
N
i o
R
oo ot
9
=

R

Ao AR A A
g TR ARt = F3 A
o) 437} hghth M ol HOF

50] 714 A Lz,
wom AT FA
TaE AN PRe e
tef vl =17] 2 A
e BB A g

Fo] Fa 5ol okl Ao

B
N

of
o

off
ojft
o

N

ool
o
rir
ool

1—)\61_60

—

Foad T
W o lo
o
ox
ftlo
)

o

l g
ME,
N

Lol ng

s
op
o

o ot
lo
s
o

fu 4 o £k g o 41 3
re
_O|L

2 iz
ol\ it
e

N

fu
-
o
3L
°

3) 871 frgol whE H
=gl om 57
o17] fl3te] % o]
Asrol 7V =1

N

[o=

Hoofh ot mlo N ok
4
i
ox
ok
ac
|o
off &
N
il
R

My £
o L

4)

o X o L
o B E o
o ME '
flo n&»{ 5515 il i _%,
= K
o o % m

_—EL J>J ?Oé‘ o -
pE S
Y, —
A =
T 2
O >‘ ﬂ}{l'

ol
a2

138 siZxtsAtZets|=27 M17H M4s, 2009

SOl7|% - LB - A -

LIS - 2B - LIRg - T84

1)

2)

3)

4)

5)

6)

7)

—

7|

References

S. H. Han, H. Y. Kim, E. S. Kim and S. W.
Yang, “Development of a Evaporative Emis-
sion Reduction Device in the Air Intake Sys-
tem,” Spring Conference Proceedings, KSAE,
pp.118-123, 2006.

K. Maeda, K. Oda, M. Honda, S. Kiyomiya, T.
Nishimoto, T. Ooi, Y. Mochizuki, N. Kato and
M. Takeyama, “Development of a Hydrocarbon
Adsorption Filter,” SAE 2003-01-0565, 2003.
H. Itakura, T. Kato, N. Kato and T. Nishimoto,
“Analysis of the HC Behavior in the Air Intake
System While Vehicle is Parked,” SAE 2004-
01-0141, 2004.

H. Itakura, N. Kato and T. Kohama, “Studies
on Carbon Canisters to Satisfy LEVII EVAP
Regulations,” SAE 2000-01-0895, 2000.

J. Lebowitz, J. Lovette, C. Chan and D. Frich,
“Activated Carbon Coated Polymeric Foam for
Hydrocarbon Vapor Adsorption,” SAE 2005-
01-1103, 2005.

G. H. Choi, K. S. Cho, Y. J. Chung, J. M. Kim,
R.W. Dibbleand S. B. Han, “Activated Carbon
Canister Performance for a Spark Ignition
Engine,” Int. J. Automotive Technology, Vol.7,
No.1, pp.9-15, 2006.

ASTM D5228-92(2000), Standard Test M ethod
for Determination of Butane Working Capacity
of Activated Carbon, ASTM, 2005.



