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Abstract

This study conducted emissions tests on gasoline—powered vehicles in operation, analyzed the
results, and identified the causes of non—conformances by item and proposed practical
improvement measures. Unlike existing laboratory—based research, this study utilized actual data
collected under automobile inspection running conditions to empirically identify emission
characteristics and the causes of non—conformances that reflect real—world conditions.
Non—conformances in key items such as CO, HC, NOx, and the excess air ratio (A) were identified
as being due to oxygen sensor failure, reduced catalytic converter efficiency, exhaust pipe cracks
and leaks, and mechanical defects in the aftertreatment system. Based on this, the study
identified the causes of non—conformances for each item that can be utilized by inspection
stations, maintenance companies, and inspectors. Measures to improve emissions compliance
rates, such as pre—inspection warm—up and pre—inspection of key components, were also
proposed. This empirical analysis is expected to serve as fundamental data for improving air
quality and strengthening the effectiveness of the automobile inspection system.

Key words : #7122, K-8t7 AL, . CO, HC, NOx, &7 & A4, Zaw3tr)

A1g A&
1. A&

ABA) A F7hE wEAL, t
S ke A BAS fRa. ol 2asa] 9
) AEA WA AwSt rkas o, S8 WET}s 7
A= 71 A B Holeh, et £ AR 4
B ks 43 A T A 7 o

Zste}. neba] B Qe A4l AL AvkE 24 sl
S8 UE PEsE ANNAE AR B,

EX=RECIRE PG

[e)
o
T
sl

2. o|&4 WA

2.1 AF2 AAA =

B 3 Z obdA huel §409 A7
Ao v BUA 3 AR ol BHEY

A5 wEAN FYelE 7

Seuehs MRk, o SR, &
Az Q713 2 ALAANEFHADE Ak e
), TEAAME AEg WETks 58S Lo, AA
H A A gl wet A-8H

2.2 WE7tE HAAE

- 232 —



e al= AL EF uel 2] AL
T2 B3} ASM2525 HAMR =2 g7 HALe] 7§50
BR3} Idle( TSDEE=E HEHh 2243 23
718 A 7S wrolol ahal 7)gk AFA] FejEr} b

* 3

2.2.1 B3AAEE(ASM2525 BE

Preheating mode . ldle mode ASM2525mode

CO, HC, NOx

€O, HC, A %

Vehicle Speed (km/h)

25%1 A1 A4 40km <
FYsiv] wiErtaE 54

2.2.2 753 AA 7t FAARE(TSI 2=

2hes A A Feb AR W ol o) ste] mjE 7t~
HAAY B7bs e 3 7 dF AFE AFE Ak
drbsters, gebra 2 SV E0NS S48k
R
TR A 7EE (ool &
500~1,000rpm ©]W & <F
AAEETE AR E o] 10x
E]-§]_/*/\ =1 _7_7]“,}0] E_Q.
we HE SAHAUSE g

Aol <l 3
AEa A 5

il =
=

2.3 7tEAAEAL wWETk=e] 54
7VEE A vjE EA L A4 Ao (F-dn], AskA
7D, A2 A Eu), AT 4 2
/“W) ol ofaf #F9-HArt. kAo w CO-HC F7F
% 53k Al Bk WYk A% |

Aﬂ PFEEV]U% NOx& a3 5-8F 2713} S| 3¢ A4
5 A A Frha

A% 2k HAATE FESA, WA PAT) 47
H]-E-0] A AlA ASASHI =W Ao] B50

A
o} Abe)Zu)] AsHA3tE S A}l 7]013}, o]5 R

— 233

2.4 7FERAEA WE7E 9F £4 R O

dFacloni FAne} oA 9 Fupuay) 2
71er A7), 71 2 °LE‘:‘, Aadd F7EAT,
22 B 5 9%

2.4.1 TQH & W& }éQM #A

CO NOx

O e LR HC
(%), (ppm) S s =
10F 5000 (ppm)
oF :
?- 4000- o \ Nox
L : ]
6F 3000F / ‘ ;300
5 \ /A
\ I
4F 2000~ / 1200
3F TSAL HC Y
2t 1000- _ e \5,’ ! 1100
s - »
1011121314 1516 17 18 1920 21 22
ST

[2-2] Enle] b #af Erts v

2.4.2 SMAE7| 9 A g STt B

A window
E=beig= =4 7
wnisds
100%; o
W NOx e
|
‘ HC
|
| : 02
50%- 1.0V -
[ 3
‘ ov -
T T
092 104 ;
fuel rich stoichiometric ]

2.4.3 W|717tx 250 wE NAEvAsa s
“Zuje] A3} g8o] 50%7F Fe= AHe == light—
off temperature(LOT) 3l 4H¢ Zvje] LOT= ¢
300Co]aL 400~800C HA7} vF+z3}c}.”

—> YA wjE&7tE HAF B3] 9



B T T T T
150 100 piid \a}r, 10 400

H217tA 28 (C)
[Z234] wj7) 7k 2o w2 Al &) st E s
244 AN} FuH3r)e 9

71712 H3EA

Three Way Catalyst
(e if‘l’&’xl)

CAEIEOER) 13702 SIS H(HC CO, NOX)E

LoD THAZ WHAAFE 3K

[Z95] AbaAlx s S gkr]e] 9129}
Tz

3' PARS
3.1 29 U € A==x4

B AEe 2025 695E 7874 Sl A4 A
2bAAR A AARE &8 S AEAF 91 E F S
2 3to] 7} 2] digk w7k~ HAANE AASEI T

3.2 43 =

A wjE7k HAF Al 29 Tl #d 1A
(B F-31A] A12019-255%) 2 ASF 3|etfAs21e]
A71AA B FFHAF i 2kl tial] CO, HC, NOx,
S71HYEO) 47HA] ] &gkl Wi SAw=
A ApFE AAFOEH olF EEStaL v

45t

M ok

—_

al

3.3 4% WU
A9 7)zF 20254 69 169 ~ 79 299
AR A FEA AL
218 Ak - F R 2} 91T (1994~2024W14))
=3 AAL 73, A7) AAF 184)
3% & CO, HC, NOx, 371395 (N
A 7)o A 3A] A2019-255%

— FSAAF 0 ASM2525 R =
— A71HA} ¢ TSI W4

o

A SreEH gy
3.4 ZA F4 2 AF sd
2t A, ME7Es S47), ARG 5
4. 438 23
4.1 89F
[%1] w&E7F2 A Ay 543 A5
AL o AAL & FA3 A
3 . 734 27
91ty A7)+ 18TH 17
Al 371(3.3%)

1=}
E

— 234 -

Nox (1)

[299] AA AAAT} F2(F91d) A3196.7%, 543 3.3%

FEH HC/NOx/E71HIEON) 2+ 33.3%




42 2AG 24

[E2] WiE7t~ 4% 4
FAREE A 2 2] A9l
HC 17 1999 A RA,
¥k
NOx 14 1997 A5}
Ly ylol & o) 7| 51} o] 3=
714 1 1994w 7] o] 22
) EE R
%l 37
A% g gele® HC, NOx©] 44 abaallA
EE HUPART]0] e A % AT At
doloz F7|HY &N w7] Ffo]sz o] e ot
A Y FAES EAR Ao E At gRlE AT
4.3 FA =X
HC @ AbaAlAd ngk & 23 AL
NOx : Zmj#ighty] e 5 A 7A}

A3 A&

o

h I

U BSRe

AFAL] AER W ETR

E=ESH3i T

A o

AR AA P 8] ol o] 2] U/
R EE Rk

2 A /Z e EE7] A

Ax Zu| ¥ $7]/EGR A7

1=}
T

UHETEIE SRS

44

5.2 A A =EE2FY(44E)
A AR mRFRoR AXE S8 95
EERREN XS PR
ol seluh,

A1

=3
HN

L)
2l
o
s

5.4 A3 A
A7 ekl AAL A AT 2EAD ok AF

CFA ASAAL DA AUAN 5 BEE A
ARTH AA: AAARE DB A AAt FH

6. A7 SHAA

B oA Ay Aoy TR S ggow
FYHA7] PR BE 2E) F3 24 Aukslels
dlell= @A} Ak $xate] el Ha, Ay o, 4
AA 99 5 9N Wi oA g3 TAlskA] 2 e

7 ATk A7) 2 F3HAA |
I vlae] FFE E 5 ks Aoltk whebA - A
A= o gt Ao HAE dista, AA B2 5
&) 47} theFst M58 wkdshe] wr) 3l 4
S 3 dart

F1Ed

[1] BA5, ‘S AERdY Alae” 2 A+t
(2] =HSA A, A2k W=7k A AA
kel A5 2022,

[3] HENEH “AEat STFAAL 95 viwg”, 2023.
[4] St gt e, A A7 &2 54", 2022.
[5] 2744, 9rdy, "8 3f A5k &7k~
AAE Al sgle) Bt A g b g kS =, 2022
[6] ARG, “AFF7]=A 2018, =58

[7] 938 9, “aFF7|eA Agd™ 2018

[8] o]dH9 “7}&= A wE k2 A o) g =]ol o gt
AL a7 k= 7kskE] %] 2020.

[9] A5, “NCS Sh5 g, A A ] W& 7k~ g n)”

[10] #AWE-9] “SI7]THe] A A aro] w77t
n 2= g sk AU FEks] 2021

— 235 —



