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Abstract

Recently, registrated passenger cars have increased and were close about seventy million at the end 2017 year in Korea.
Among the passenger car using gasoline fuel make up forty six percentage of total registrated vehicles. In this study, inves-
tigation on real driving emission characteristics in the passenger car using gasoline fuel with various engine displacements
were carried out. The real driving emission characteristics were measured and analyzed by using PEMS (Portable Emission
Measurement System). PEMS was composed of gas analyzer, emission flow meter and sample conditioning system et al.
Also, test six vehicles were selected to the gasoline passenger car with engine displacement from 1.6L to 3.7L. Two test
routes with engine start of cold and hot conditions were applied to analyze the emission characteristics of RDE, respectively.
The results show that the CO, emission have a increasing trend as the engine displacement and vehicle weight. Also, it is
guessed that the CO; emission and vehicle weight were more correlated than the engine displacements. On the other hand,
NOx emissions of RDE have not increasing or decreasing tendency according engine displacements or vehicle weight
because the activation of three-way catalyst in the gasoline vehicles.

7|54y .M B
NOx : Nitrogen oxide 20179 1249 AFsa 5AE BAVE B oF 232
PEMS : Portable Emission Measurement System wsAmo]n o]Fd| £8&xEx}e] v|E=& 1 79k
RDV-LDV : Real-road Driving Emission — Light Duty 2 F 76%= A5l Jo FeF-= ALl 5
Vehicle SAEAE 1AW R A SETel oF 46%9] A
WLTC : World harmonized Light-duty Test Cycle o] 3= At} HZ Z2ulAALY] tjAlA| o] E 2]

o

FelETs 24 AR ol F ARAEA QAR u)
FUOR ARAER Wil 2T Yom 9w
SEABAE I Z715A ek, AeH AR

3l EE Y ARAEEn 24 A

(Recieved: 16 Aug 2018, Recieved in revised form: 11 Sep
2018, Accepted: 12 Sep 2018)

FYBATLY LERADTL

1A, B9, FYRAALY HEBADTL

ki oo 1o do
ol
_1

E;EHLlail :oél;ngg((j)ji;g;(o;za;r 032)560-7980 shEens ew A el A
(O (0360 FYpgol B ol Uk B, A2 7Hed




21 #-AP2](GDI, Gasoline Direct Injection)e] =912
2 71E TERAP] AT SY3} AuREeA s
Z1E ] A&AoR Y= gk IAHA FH
M= i AsAte ALdFE Tl AaAEE,
Artsters, BElea F 7MY SHERES AT
o Aol B2 ASEAR YANER Ee
ud o] v EAE 7RI QU obge] A&l
B A At g AP RN WEs8TES
RiEsfof 3 ik ol AAANsHEY wslkea Ay
T oid FauiEgke] 71l AstE A ok Slle @
A LFAER] A = EE F88aL YL
 ARAEaes e 71ES £t A2 A=
oA 9] vjE7k: 3 E7]ES uhslal ol g
7F¥SkaL glet. 20173 99 R H =HE AFs8Ate] A

A2 HjE3-87]F(RDE-LDV, Real-road Driving
Emission — Light Duty Vehicle)®l] w2} =uje] A2 =
< H 7EE TEAT)7] S g A7t 7
Aol Q. Wk 2 YAFEE BRE ol YA}
EA el FAEdel weEk olof gk A% 3
gFolth. FHf Asate] A9 AAER wjEsE7]
o] AAEo] AUA ol AHAEAAE At
AT AR H2 IR AsAtel g AF0E]
Z7kela ok 2 ATEE AdEu of o) njE 2
T2 &7 EA® ol Aot 3 2 o
Aztere] tigk wEH|n® 5 AxEo] FAEIL A
Tk ol 7MA] wiESEel] #E AFe B3 AA ol
upEba] A= oheket iy Vs EG
Agate] AR LR L] MEFES IR AH

Ak Ao s eyl O AAE FHsIH.

[¢]

i

= e w71 EE 7= FEaA-E Ak
7t=E A 3] 918k Fig. 19F 2ol AHAA
£ ZA-gste] SAsI3 o5& 25737 (PEMS,
Portable Emission Measurement System)= X}&2] EH
3o #HA AR EE AL w7l wEEE W
Z7F2E AANZFeE FA = X o]th. PEMS(Sem-
tech® LDV, Sensors)= 712 QHAERS B4 9l
= w717k E417](Gas analyzer), 81710l A v & F
= FESEH AEHE A w717k /A (Emis-

=R v Y 31ets] x| #1237 A135(2018)/ 123

W‘ PEMS ForttieEmisionMessurementSysem) |
RS |oPS &

Jilioather probe

Gas(co;NOXHC, c02)
Battery stacks

Fig. 1 Picture of experimental apparatus (PEMS)

sion flow meter) 2 vl 7]7}2 A Z 7] (Sample condi-
tioning system), XA LS AFEEA] e 9 AYF
4| (Battery stack)E 3= o] AwF U & w77
o] AX|Hrt. ol Ao X9} 22| T dEHE
et ¢ e AFFHAAR(GPS) B 71737 (Weather
probe)= A 9| Fof FAEL o}, wlETtEE
FA o frEFvelE et F71stE o] AAIe R wlErks
SE7F S o] AAE Ao TEEF vlolE &

44u)g Fal BAjol shssih,

2.2 HEYY

22.1 N@AF

S i FE T R AAke] dARR
ME7Hs 5498 B8] flste] F ool Aol ol
sted A2 skl sld Aol sl M= Table 1°]
g AL etk A 2EE 2F el
Ao s SiAR Be FUAEE WEeR sk
71%e] L6LaHHE 36LH &A= R 201840y
20169 1€ 1Y T 7155 WEste Akl

Table 1 Specifications of test vehicles

Displacement Max. Cl.lrb Grf) 5
Types (co) Power weight | weight
(ps/rpm) (kg) (kg)

A 1,591 172/5,500 1,400 1,860
B 1,997 144/6,000 1,535 1,860
C 1,998 252/5,200 1,740 2,270
D 2,694 335/5,500 | 2,135 2,460
E 3,342 370/6,000 1,855 2,205

F 3,649 314/6,600 | 2,030 2,355
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Fig. 2 Test routes for the RDE test

Table 2 Ambient conditions of real driving

Ambient temperature Ambient humidity
Types ®) (%)

Cold start | Hot start | Cold start | Hot start
A 29.34 29.73 41.04 42.03
B 27.79 31.64 73.88 54.19
C 24.96 29.89 79.37 69.28
D 32.52 30.53 54.96 59.83
E 28.04 31.89 37.37 32.27
F 325 32.8 52.82 49.81
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(b) Engine start of hot condition

Fig. 3 CO, emission characteristics [g/km] at engine start
of cold and hot condition according to various test
vehicles
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Fig. 4 Correlation between CO, emission characteristics [g/
km] and curb weight [kg] at engine start of cold and
hot condition according to various test vehicles
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Fig. 5 NOx emission characteristics [g/km] at engine start
of cold and hot condition according to various test
vehicles
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Fig. 6 NOx concerntration and vehicle speed at the engine
start of cold condition according to various test
vehicles
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Fig. 7 NOx concerntration and vehicle speed at the engine
start of hot condition according to various test vehi-
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