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PM=Diesal Particulate Matters

What is PM?

Solids (SOL)

Vapor Phase — . !
Hydrocarbons —>.**"
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Adsorbed /

Hydrocarbons

&} Sulfate with Hydration
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Liquid Condensed
Hydrocarbon Particles

Sulfate (SO4)

JH.Johnson et.al, SAE 940233

Schematic of Diesel Particulates and V apor Phase Compound

m PM can bedivided

into SOF (soluble organic fraction), soot and sulfate
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oM ek USA Regulation 2007

i 0.013 g/kwh = 0.2 mg/TEsT

" L Tare Mass of Filter = 200 mg
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HDD EPA-2007

EPA°07
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PMP
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PMP Particurate Measurement Programme

- PM

n Mr.Dunne
France,Germany,Netherlands, Sweeden, UK., Japan, Switzerland.

Phase 1 Development of Candidate Procedure/Instrument
Phase 2 Testing and Validation of Procedure
Phase 3 Characterisation of Advanced Technology
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— Gravimetric Filter based mass measurement

- SMPS Scanning Mobility Particle Sizer

— ELPI Electric Low Pressure Impactor

— LI Laser Induced Incandesencer

- DC Difusion Charger Sensor

- PAS Photoel ectric Aerosol Senser

- DMS Differential Mobility Spectrometer

- CPC Condensation Particle Counter

- TEOM Tapered Element Oscillating Microbalance
- QCM Quartz Crystal Microbalance

- MEXA Enhanced Filter based mass measurement
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SMPS Scanning Mobility Particle Sizer

D
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Alcohol Reservoir

1.0E4+10 1 .
Medium-Duty Diesel Engine Operating in ISO
mode 8 (50% load, peak torque speed) i —Tai=10C
i | |—=—Tai=15C
: | |—#~Tai=25C
1.0E+09 - Tt Tl—Tair3sC e
| = -Tair=42.5C
e i |—o~2-s, RT=1000ms
< —£—2-5, RT=100ms
E |
8
=2 |
& 1.0E+08 1 R - - ey
[=] t
G i
o 1
=
=z
©
1.0E+07 - c . e Z - - e % [T -
| i &
|
|
|
| |
1.0E+06 T T
1 10 100 1000
Diameter (nm)

Explore the future HORIBA



= Liquid Solid PM.
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PMP July 2003

= Modified 2007 PM
agravimetric filter based mass measurement system

= CVS + thermodiluter + CPC

anumber based measurement system
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EURO
= EURO (2010~) ECE R.83 Light Vehicle
= EURO (2013~) ECE R.49 Heavy Duty Vehicle

PMP
= PM

= PM
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m Golden Engineer

Gold ehicl NO Address

. olden Vehicle 1| JRC, Ispra, Italy

m Golden Measurement System 2| AVL MTC, Sweden
3 | Ricardo Consulting Engineers, UK
4 | RWTUV Essen, Germany

Lab of Applied Thermodynamics,
Greece

6 | NTSEL , Japan

National Motor Vehicle Emission
Research Laboratory, Korea

8 | Shell Global Solutions ?, UK
9 | UTAC, France

Working paper No.
GRPE-PMP-14-3
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Particle Numbers during NEDC (#/km)

All tests (regeneration excluded) GOLDEN VEHICLE
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Working paper No.

GRPE-PMP-15-2
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u PM
[ ISO
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Preliminary Conclusions and Next Steps of PMP

m Mass method sufficiently sensitive to permit repeatable.
measurements at well below 2.5 mg/km level.

= Number method ~20 times more sensitive than mass.

m  Number method less variable than mass for EURO-4 non-
DPF diesd cars.

m Anayzeall dataand prepare final reports for PMP WG.

m Further revision of draft regulatory documents.

m  Submission of draftsto EC in Brussels as protocolsin
regulation format for consideration as part of Euro V.

Working paper No.
GRPE-PMP-15-2
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