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Fig. 8. EEPS with the new soot matrix improved the agreement with SMPS
for one gasoline direct injection (GDI) vehicle (left panel), but did not
improve for another GDI vehicle (right panel). More investigations are
needed to test the applicability of the new soot matrix.

and electric fields; oevos | | umEEPS
= Electric charge detection by 22 parallel electrometers;
= Data inversion to obtain size distribution.

4.0E+03 +

2.0E+04 | 3.0E+03 1

dN/dlogdp (cm™)

1.5E+04 - 2.0E+03 +

dN/dlogdp (cm™)

1.0E+04 -
1.0E+03 -

5.0E+03 -

EEPS/SMPS Key Feature Comparison: st od B L
1 L —— Conclusions
Parameter EEPS SMPS s
- : _ _AE- & .7 Fig. 5. EEPS and SMPS comparison for mobility classified monodisperse engine . . ' .
Size range (nm): 5.6-560 e.g., 2.5-65; 5-166; 7-294
_ 2 (_ ) = exhaust aerosols. Note that (1) EEPS distributions were wider than the * The EE_PS with d_efault Inversion _matrlx
Size resolution (channel/decade) 16 64 SMPS; and (2) The mean sizes of EEPS agreed with SMSP for particles <30 underestimates the size and concentration of
Time resolution (s) 0.1 16-600 nm, but became smaller for particles >50 nm. >100 nm engine exhaust particles
Concentration range (cm) 200-107 1-10f _ _ )
Imgroved EEPS |Inversion . U_sm_g_ exper_lmentally generated soot matrix
_ ) ) significantly improved agreement between EEPS
Monodisperse Diesel Exhaust Particles (Improved): and SMPS and CPC for many cases of diesel and

Engine Exhaust Measurement

10nm, 800 RPM /0 Nm 50nm, 1400 RPM /250 Nm gaSO“ne Veh|C|e em|SS|OnS

1.6E+04

3.0E+04

Vent ——SMPS - - - -
T Compress Compress swes e N IO  Further testing with different engines and
Air Air - 1 2E404 - —&—EEPS_New - . . -y
| Residence Ven! | i Tooeos RRis s T conditions are needed to verify the versatility or
. Ch b ara o o - -
[ Epecior ]_& R e ) ER— Sooes further improve the new soot matrix.
r_ | (Primary Dilution) I (Secondary Dilution) % % 6.0E403 |
© Mono E Valve s S 4.0E+03
g References
f_-% O - - Filter e 1 10 100 1000 PRl 1 10 100 1000
i dp* (nm) dp* (nm) « Johnson, T. et al. (2004). SAE 2004-01-1341.
Poly o t 150nm, 2400 RPM / 475 Nm 300nm, 2400 RPM / 475 Nm e Tammet,H. and Mirme, A. (2002) Atmos. Res., 62(3-4)
owmeter 4.0E+04 6.E+03
° Neutralizer —e—SMPS —e—SMPS -
John Deere 4045H y 3.5E+04 —=—EEPS_Old 6 Er03 ‘+EEPSOId 315 324'
Diesel Engine i - _ . | —A—EEPS_New ' | —&—EEPS_New
Manifold [<— Filter . BoEwd ~
7 Acknowledgements
o ] o o o S Laevon S ses The EEPS inversion matrix evaluation in the Center for
Center for Diesel Research s s | Environmental Research and Technology (CE-CERT),
University of Minnesota SMPS S eps o 1 University of California-Riverside was supported by the
(UMN) ° UMN TS| 3775 CPC o A : © rem California Air Resources Board under contract 11-548.
—
. Fig. 6A. Comparison of EEPS with old matrix and new soot matrix with SMPS
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