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Sy,
ZKTHY

VETENSKAP

bl Particles Emissions and Health

4.0
1 Nuclei Mode - Usually
1 forms from volatile 4—‘

3.5 + SR

<2 T precursors as exhaust ) o

1 dilutes and cools Nanoparticles g Pm:tuks
] Dp < 50 nm Dp <2.5 um

3.0 +
i Ultrafine Particles PM10

Dp < 100 nm Dp <10 pm

2:5: . .
] Regulation I <—1 «—
cutoff I
2.0 + 23nm : Accumulation Mode - Usually

consists of carbonaceous
agglomerates and adsorbed material

0 N T T T S

Normalized Concentration (1 (',,,m.")d(‘ (IIogDp'I

1.5 + :
] X Coarse Mode - Usually
1o+ ' 2 consists of reentrained
] ) a accumulation mode particles,
] o crankcase fumes
0.5 A

m]
DIDUDDDGDDDD DDUDU

0.0
100 1,000 10,000

Diameter (nm)

= = = Number Surface O Mass

Kittelson, D., Watts, W., Johnson, J., Rowntree, C. et al., "Driving Down On-Highway Particulate
Emissions”, SAE Technical Paper 2006-01-0916, 2006, doi:10.4271/2006-01-0916




s

Sy,
ZKTHY

bl Particles Emissions and Health

1000 - Numbers indicate Euro levels
] I
_ -- 11 PM — Particle Mass
< _ -y PN — Particle Number
S -- I
100 | L—gaaa,
£ : 1
= | #
o 3 v PN (VI) WHSC
E == = = = 8 101#kwh
= VI
g) 10 : 4 - e -
— < ——— Light-Duty PN (5b) » 6 x 101 #/km
§ (all DI vehicles)
- = Heavy-Duty 5 6
1990 1995 2000 2005 2010 2015 2020
Year
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Agglomeration Pipe (AP)
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Agglomeration: Process of combining particles to form larger particles
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L Schematic of The Setup
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a=d Engine Operating Points

No. [rpm] °C Q/S]
1000 300 154 Constant T, ——m,,,=250g/s
2 1300 300 241  Constant Ty, LT
3 1600 300 340 Constant T,
4 1900 300 425 Constant T, §
5 2200 300 481  Constant T,y g
6 1100 396 250 Constant Mg,y ;g
7 1200 350 250  Constant Mg,
8 1300 312 250  Constant gy,
9 1400 274 250 Constant Mg,y
10 1500 236 250  Constant My,
1 1600 201 250 Constantrh,, 600 800 1000 1200 1400 1600 1800 2000 2200 2400

Engine Speed (rpm)
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L8 Conclusion

e The SP case in comparison with the AP case shows that the AP
behaves like the SP with regards to non-volatile PN reduction

e The grouping phenomenon observed in previous literatures with the AP
might be due to three possibilities

e The size range of most particles emitted are larger than 50nm. As
grouping is noticed only after those sizes

e The grouping particles in previous studies might have been mostly
volatile particles. This study used particle measurement systems
with evaporation tube as a volatile particle remover

e The grouping might have been favoured by the increase in colder
surface area of the AP. This was avoided in this study by using a
double walled and insulated AP
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