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A Study on Exhaust Emission for
In-Use Vehicles
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Hyun-ju Ha, Jong-heub Jung and Seok-won Eom

Abstract

This study was conducted to investigate the exhaust emission concentration of
in-use vehicle in fuel-specific and idle modes. In idle mode, the CO of the gasoline
vehicle wasn’t detected in both low and high speed idling modes, and the HC of the
gasoline vehicle was 16 ppm in both low and high speed idling modes. NOx was 3
ppm and 18 ppm in low and high speed idling modes respectively. Concentration of
NOx in high speed idling mode was therefore higher than that in low speed idling
mode. As for the gasoline vehicle, the CO of the LPG vehicle wasn’t detected in low
speed idling mode. The concentration of HC in diesel vehicle was 7 ppm in the low
speed idling mode and 13 ppm in high speed idling mode. NOx was 177 ppm and 114
ppm in low and high speed idling modes respectively. The concentration of NOx was
therefore increased in low speed idling mode compared with the high speed idling
mode. For fuel-specific measurements, the concentration of HC decreased across different
vehicles as follows : LPG vehicle(246 ppm) > gasoline vehicle(16 ppm) > diesel vehicle
(10 ppm). The concentration of NOx was decreased as follows : diesel vehicle(146 ppm)
> LPG vehicle(62 ppm) > gasoline vehicle(10 ppm). The average concentration of smoke
from diesel vehicles was 17%, which was higher than that of the other vehicles.

Key words : exhaust emission, in-use vehicle, idling mode, fuel-specific
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Table 1. Specification of Test Vehicles

Model year Fuel type Displacement(cc)  Vehicle type Mileage(km)
A 00 Diesel 14,618 2 7,905
B 02 Diesel 2,957 3 125,711
C ‘04 Diesel 2,299 1 195,000
D ‘04 Diesel 2,902 3 95,685
E ‘04 Diesel 2,874 1 120,000
F ‘05 Diesel 2,497 1 68,020
G 06 Diesel 2,497 1 73,233
H 07 Diesel 2,497 3 42,557
I 07 Diesel 2,497 3 53,676
J 08 Diesel 2,902 1 36,016
K 09 Diesel 5,899 2 11,460
L 12 Diesel 2,497 1 132
M 09 Gasoline 1,998 1 14,062
N 02 LPG 2,972 1 165,202
0 02 LPG(Retrofit) 2,476 1 162,983
P 03 LPG(Retrofit) 2,476 1 111,394
Table 2. In-Use Vehicle Exhaust Emission Standards
Model year Fuel type Smoke (%) CO(%) CsHs(ppm)
A 00 Diesel 45 - -
B 02 Diesel 45 - -
C 04 Diesel 40 - -
D 04 Diesel 45 - -
B 04 Diesel 40 - -
F 05 Diesel 40 - -
G 06 Diesel 40 - -
H 07 Diesel 40 - -
I 07 Diesel 40 - -
J 08 Diesel 20 - -
K 09 Diesel 20 - -
L 12 Diesel 20 - -
M 09 Gasoline - 1.0 120
N 02 LPG - 1.2 220
0 02 LPG(Retrofit) - 1.2 220
P 03 LPG(Retrofit) - 2.5 400

- 154 -



Agee JHon Fe FYAL P

= = ¥
&5 871248 som Agel vt
R 43 Zastdrke, 1)

i)
o,
!
off
b1 =
rr o
(@)
(@)
o
N
o

0.01~0.13% ®eIR2m,

At A A B AgE A9
MM AL SRHAE =R o=
EoflA E& FEE RO o
shel AAIgle] 3 AT &7

atell whel e

B750RPM

50 4 W2500RPM

o lf g o
b
o
tohy
[
oY
>,

o
ol

9,
—|L

m2500RPM

o REFAAANLENAE 250 ppm WAR 7]
x|

o
iV
rlr
=
b
o
tot
)
o
>
td
[
=2
o
inl

e on, & s AP A =
T 114ppmolitt. At
S AAANRER T AL53 3]
AHAAREZL H 22 vebt o= d2itEke
o FE7F dadest dawied uweh 27 9

Wsroke

= guideline(3)

. = 2~40% WA= .
A 17%0190. A6 we vEs] 8] .= 'T ;
Zo E 29 2ol A Hahn g, 120 ® P N P e L
T WS E 2R gkt g ) Fig. 1. Exhaust emission concentration of diesel
Zx10] Bl AL Holx gkek|vk 08y vehicles according to test mode.



zl\)
N0
o
_OL

N
MN o
o
il
ol
ol
k=l
%0
|o
=)
G Mo @ oo
of ¥ [ X p»

B, Belea 9 AxAES HiEE 0.10
2 0.15%, 32 ppm 2 18 ppm
74 ppm HE = T

1A

grE] 11 %—9}]\'3}‘

2l 1.0~2.5%% Z¥etA= Fodth. HCO A%
T AAAIR =N = 129~269 ppm o Z Hf
177 ppmel i om, &3 AHAL = A= 1
~548 ppmlE HiF 314 ppmlO = ﬂé}%il%jzj
APREA 2 FEE BT aga vEdE
NES 298 AEe N agow AL&Fsdz
AAREME 129 ppme 2 HjEEE7]F¢ 220
ppme ZISHA| FUAIRE, &3 3] A HALR =
M 48 ppmlE W& ET|ES Zeldith.
NOx9] A&F3]|HHAAIEEd M= 14~40 ppm o
= 33t 30 ppm oo, uEFIHPAR =
e 10~150ppm2§ At 95 ppmolArt. N
g AL 9 aE5F3AAA =4 14 ppm
% 10 ppm &2 Zﬂ" A=A o 2
TEE Hd 1% “P, AqXE Mxe
09} P abee] A& ]

g 2 OH OP

113
3 0438 AANLES] 3

= H750RPM
2 B2500RPM

= guideline(%)

500 B750RPM
W 2500RFM
= guideline(ppm]

—

| .
o ‘ E

‘03

W750RPM

140 A
B 2500RPM
120
100
60
40 -
20
) _J -
08

Fig. 2. Exhaust emission
gasoline and LPG vehicles according
to test mode.

MNox{ppm}
3

concentration  of



gtk HCE 1~548 ppm WY oI, LPG(245
ppm) > 3|2+(16 ppm) > A+(10 ppm) T
293 v 5 Heth LPGAES] HCY &t
FAFECE 150 ol B FES Bglo

W, AfAgue o oY ¥ FEE ng
oo aRAw ARAE F He Agun we

TEE Holv AL JATh. NOx+ 3~315
ppm Hlel9aL, (146 ppm) > LPG(62 ppm)
> 395-(10 ppm) £OE XS 2L E BT
ArAge] NOx s%t LPGi}&EE}—E 2HH o
}\o]_
|

= = U Al O 14
o} B TEE EA AW oW At
A A 3ol LPGAFE 7} Ho] % 5

(8)9] FWHAF LPGATFS] H2ged A
ARAFS WS, Sehgast
A% 2 HeaRae LPGAo
= & AR

Z 169 A=A 12, 3 1, LPG 3)ol di
ato] Tt wiErts AEAA Alad T
et Aol et FRSAEAHAPE o2 W E T}
25 Arteten, HARES ARgshE ¢t
et datstera, ghebra, dakskE 9o
Aol diste] AAlsHAT

kg AL 9 aET I AR A
HitsEs 0.02% 2 0.08%°]%aL, HC #
7Tppm % 13 pprn o7 A&HFIHAAAL
4 =% EOﬂE} 28 A9 NOx

2 114 ppm 2.2 A&
E% L e R
17%°]1 At
&3] A AR = A
, HC 3% E5F 16

m % 18 ppm &

e

Q
Mo © o =
2 H o
_zrlr

4z fob o o 4
(R
[e:n
e
off
F1
rr
=
-3
= o

ol
-

1= ol oY
N
NS

ol

[e)
kAt v R AEEA 2T
A AFES CO e HAR AFEo]
0.00~0.13% W<lol™ Hat 0.04%°1At. *Fo”
dgdz uy 3§ 9 LPGAER T ke
oA AHoeR =& FEE HIY HCe 1
ppm~548 ppm B o|Re. LPG(245 ppm) >
A‘E‘“’ (16 ppm) > Z-F(10 ppm) TOE W& &
HAth LPGAHo] the Azt H|d)
15~248) o] =2 55 BT NOxE 3
ppm~315 ppm HeelAt. (146 ppm) >
LPG(62 ppm) > 3 LH(10 ppm) o2 Fe F
g Bt Aol o dAsabkd vl
2~14HH oA} T =L kEnZ HU mde
0~40% AR, Az LPGAE-E AE
HA SFRAT, AHAEY] BATET 1T%o=
=0 T =2 E%]\

ST o=

228
1 t71edEd wiEs% 2010, =947,
2012.

2. YA PM ¢ NOX FAAEA BFET
A AE A 23, 2008.

3. TEXET(http: //Www.moht.go.kr/)

4. AFA, AT ALY W] F olitsdA
Az Esk 4l A F gk AeAA
A4, 2011,

5. OlEl-, olFH, AT o]sA wWEIIA S
Zézo“ﬂ]% 01%@ 2% A AsAe] AdER

- 157 -



2000.

1995.

= Mk

7bs A 2k

{o

A

c];l.

K

R

3]

- 158 -



