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Significant advances in past decades towards cleaner air
... yet challenges ahead to reduce particulates, NOx, CO,

: . WHO Global Urban Ambient Air Pollution Database
N02 concentrations In troposphere ~ 3000 cities, 2012 — 2015
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Particulate regulations expected to drive adoption of DPFs and
GPFs globally
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Particulate filters have been designed to meet stringent
performance needs

Need Implication Example*
Engineered pore size to meet conflicting

*Results using Corning’s AT filter technology
AT-LP = Low porosity for high SML application J
AT-HP — High porosity for SCR integration
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Diesel and gasoline emissions after-treatment systems are
evolving to meet Euro6-level regulations

Light-Duty Diesel
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LD Diesel
Likely BS VI after-treatment solutions

Potential BS VI architectures Considerations for integrated SCR on filters

CSF

Better space utilization  Combines 2 components

51
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Integration of SCR on DPF for enhanced deNOx performance

SCR = Challenge with zeolite SCR technology is still improving deNOx at
§ low temperatures (cold start)
Q
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LD Gasoline
Advanced substrates and particulate filters to meet BSVI regs.

In-cylinder methods are Gasoline Particulate Filters offer a robust solution

insufficient for maintaining low to minimize tailpipe PN and capture PAHs
PN over real world conditions

Potential BS VI Architectures

« Variation in speed/load : _ . _
« Ambient temperature Filtration + TWC Filtration only

» Deposits — Injectors, combustion —— ———
chamber, valves _———y— —_——
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Extensive vehicle fleet experiments confirm robust filtration

performance of GPF with minimal Ap penalty

PN Filtration studied using large Vehicle Fleet with GPF retrofits

— 12 GDI vehicles (EU5/6b), Engines 1.4 — 3.0L, various segments (C,D,E, SUVs)
— GPFs uncoated and some TWC coated
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CO, Emissions w/ GPF in g/km

No clear trend for impact of GPF on
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LD Gasoline

Advanced substrates enable early light-off

Low thermal mass FLORA® substrates

Porous
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Washcoat

Porous
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Summary

Implementation of BSVI regulations is an important step towards cleaner air

— Emissions are typically higher under “real-world” driving conditions, development of
RDE and monitoring of in-use compliance is important

« After-treatment solutions exist and have been developed to meet the stringent
requirements of reduced gas and particulate tailpipe emissions

« Choice of diesel after-treatment solution (SCR vs. LNT) will depend on engine
size, urea infrastructure, control strategy etc.

— In either case, filters and substrates are capable of meeting the requirements

« BSVI regulations or gasoline implies use of advanced substrates, catalysts and
particulate filters for GDI engine (for 6x10* #/km limit)

— Extensive testing has shown robustness of GPF technology to meet regulations
without significant impact on fuel economy
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