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State of Diesel Affairs in CA/US

CARB has rules in place to retrofit every diesel
engine

New low carbon fuel standard: biodiesel,
renewable diesel

President Obama adopts new national policy on
GHG emission for new cars and trucks based on
California’s program

US stimulus funding under Diesel Emission
Reduction Act

Black carbon nexus between air quality and
climate change

New emission reduction requirement under Low
Vehicle Emissions Il (LEVIII)

— Criteria emissions (gaseous and PM)

— Particle number standard







Diesel Retrofits

— Retrofits work as designed to reduce PM
and NO,

— Enhance formation of nucleation mode
particles (sulfuric acid)

— Reduce other toxic air compounds and
indicator of oxidative stress potential

Regeneration
. | Event

— Emissions of substantial amount of nano-
particles

PMP Nuance

— Penetration of apparent sub-23nm solid
particles.







SCR retrofits >>> 75+ % NOx reduction :
b ) : Two types of SCR retrofits: CRT + Fe-
a DPF retrofits >>> 90+ % PM reduction Zeolitg-%CR and CRT + Vanadium-SCR
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Ammonium sulfate dominates composition of particle
emissions from catalyzed HD retrofits
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Exhaust temperature promotes
substantial formation of
nanopatrticles for well-broken-in
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DTT
A Vapor PAHs |
Particle PAHs
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g Constant Speed Test

Concentration (#/cm?)

13.2x10°

CO,NOx and THC Conc. (ppm)
CO2 Cone. (%)

2000 3000 4000 5000 6000 7000 8000 9000 10000
Time (s)

ha
B

Particle Count (#/cm3)

279 557 835 1113 1391 1669 1947 2225 2503 2781 3059 3337 3615 3893 4171 4449 4727
Time (s)
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Cumulative Normalized Average Size Distribution*
Post Trap Measurements

— PMP
nm

Volatile Particle

Remover (VPR) Evaporation Tube
il 300°C

Heated dilution,
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