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Abstract : Nano-Particles are influenced on the environmental protection and human health. The relationships between
transient vehicle operation and nano-particle emissions are not well-known, especially for diesel passenger vehicles
with DPF. In this study, a diesel passenger vehicle was measured on condition of DPF regeneration and no regeneration
on a chassis dynamometer test bench. The particulate matter (PM) emission from this vehicle was measured by its
number, size and mass measurement. The mass of the total PM was evaluated with the standard gravimetric
measurement method while the total number and size concentrations were measured on a NEDC driving cycle using
Condensation Particle Counter (CPC) and EEPS. Total number concentration by CPC was 1.5%10''N/km, which was
20% of result by EEPS. This means about 80% of total particle emission is consist of volatile and small-sized
particles(<22nm). During regeneration, particle emission was 6.2x 10'">N/km, was emitted 400 times compared with the
emission before regeneration. As for the particle size of 22 ~100nm was emitted mainly, showing peak value of near
40nm in size. This means regeneration decreased the mean size of particles. Regarding regeneration, PM showed no
change while the particle number showed about 6 times difference between before and after regeneration. It seems that
the regeneration influences on particle number emissions are related to DPF-fill state and filtration efficiency.

Key words : Nano particle(?] Al ) R}, DPF(ull & 2] 73=8-4]), PM() AHE2), Condensation particle counter( 3 <}
MeE737¢R]), EEPS( 7 &7 7HA)), Regeneration( ] A¥)

]

MNE B A7k A AAHeR PEAA AT

WA AN M AR a7 S UNECE-GRPE wldgxt 53 229

A71Ze @ )e] BAge] A4 9 (PMP:Particulate Measurement Program)oi] 4] = 3F3

09 el TS A S S o grpprg | D AERS MAUA A A4S A FEAT
o AEA O FHEAS WA L A Ay oo S o] Zeadgel 4 5

o e FaAol Bl wAYA Aol o oo AW G AR AT AT

o) d7golh.
UNECE-GRPE 1 M|ix} &3 g 79 ((PMP:

lr&

<‘

"Corresponding author, E-mail: heatksi@me.go.kr



Aael - ugs - ABE

Particulate Measurement Program)oj] X]+= 9]
A AR SR ol i M 484 HES
shof Aol e FA A4 % AGPEL A
AL, ool th3t AEAELS A BT

2 ATl A PMPo) A AR5 3 9l A s
wheh A8 A S A YA 2R E A S =7t
£ 3] 2] 2} CPC(Condensation Particle Counter)
olgdtel AAFAZRE jEHE ST
12HE 573382 rA el A A | FEgd Y
A 2 220m o\ 3ke] WA\ R} AT L Thebat] st
o] EEPS(Engine Exhaust Particle Sizer)ol] S ¥ 1]
AR A 2 A7 Apst )i - R4S

=g vjdo] A DPF) 42 B H587e) vl
AP iS5 7HE FFE A= A8 9
2 shebalr] Siakel Al gzl A o T AL )
F 9 A7 YL 2 ol ATE BT
A2 E B 712 D A2 v LA} T4 7)
Foldel 7|z AEz 249 5 L Aotk

1= =2

] l}4 &

fins

2. Al

g

BX L

e

2.1 AEXE 3 2y
A2 DPF &9 19 Y A5 825 AHE-3)
Ko, Al F AlDS 3E 13 2k
AL AN gt AFREE 25
20~30°C 2 % 50% =2 Alo)E Alg el 6A17F
o1 2R F A= FHANA FAREE ALESHE
NEDC(ECE15+EUDC) R =of o]z FashaA] &
A8k, 19 1¢] NEDC F 2= YA Th
BE A2 A s HAE AL§ste] AR

i‘l

Fl

_ Part One = R 15.04 Part Two
120 7 Bs: Beginning of sampling
ES: End of sampling

LP: Low powered vehicles
S : Engine start

=
&
T

-3
=3
T

Elementary
urban cycle

Speed [km/h}
N

400

1220

Time Isect

Fig. 1 Driving patten of NEDC(ECE15+EUDC) mode
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Table 1 Specification of test vehicle

Model NF Sonata 2.0 Diesel
Engine type D4EA
Engine displacement 1991cc
Max. power 143/4000(ps/rpm)
Transmission A4
Aftertreatment equipment DOC+DPF
Injection type DI
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Fig. 3 Schematic diagram of CPC
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Fig. 4 Comparison of real time particle number concen-
tration between before and during DPF regeneration
according to ECE15+EUDC mode driving
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Fig. 5 Comparison of real time NOx emission between
before and during DPF regeneration according to
ECE15+EUDC mode driving
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Fig. 6 Comparison of particle emission between before and
during DPF regeneration according to test cycle
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Fig. 7 Comparison of real time particle number concentration
between before and during DPF regeneration accor-
ding to measurement system
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Fig. 8 Particle emission of before DPF regeneration according
to test cycle
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