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Abstract : In recent years, the particle number emissions rather than particulate mass emissions in automotive engine
have become the subject of controversial discussions. Recent results from the health effects studies imply that it is
possible that particulate mass does not properly correlated with the variety of health effects attributed to diesel exhaust.
So, the concern is instead now focusing on nano-sized particles emitted from I. C. engine. This study has been
performed for the better understanding about the engine nano-particle for 3-measurement systems with different
measuring principle. Firstly, EEPS is a newly introduced instrument for size distribution measurement of engine
exhaust particles. It can measure nano-particles with an adequate resolution and in real time. In this study, the
characteristics of EEPS were compared with ELPI and SMPS. As a research results, EEPS showed a same effect of
engine load on the size distribution with ELPI and SMPS. But the quantitative results of EEPS were more similar to
SMPS than ELPI, because the EEPS and SMPS use a same principle for classifying particles by size. The capability for
transient measurement of EEPS was equivalent to that of ELPI.

Key words : Particulate matter(] A& 3), Size distribution(937d =71 -3£), ELPI(Electrical Low Pressure
Impactors), SMPS(Scanning Mobility Particle Sizer), EEPS(Engine Exhaust Particle Sizer), Real time measurement(2!
A% Z7d), Nano-particle(=7] A 1 2H)

Nomenclature 1L.ME
CPC : condensation particle counter A gzl wEE = JAE 22D AS
CVS : constant volume sampling 2 A4 #FH(gravimetric PM mass analysis) ©] = A
PM : particulate matter, g/kwh g, AA sk fEdSs R sk

PN : particle number, #/km CVS(constant volume sampling)H 7} 5= 8] 7|7}~
s didez 3te F7 AZH(partial flow
sampling) ¥ o] It}
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Fig. 1 Schematic of the bi-modal characteristics of engine PM emission®
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Table 1 Specifications of instruments

ELPI SMPS EEPS
Measuring range (nm) | 30 ~1000 10-875 5.6~560
No. of channels 12 255 32
Sample flow (Ipm) 10 0.3 10
Measuring concentration 8x10° ~ 7
(L/em?) 9x 10° 10 i
Scanning time 1 405 0.1
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Fig. 2 Photos and schematic of particle measurement principle
for 3 different instruments
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