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Outline:

Comprehensive Evaluation of
PM filters In-Use in California

Conclusions:

Immense progress has been made in reducing combustion generated nano-particle
emissions from vehicle exhaust. The interaction of clear policy direction and technology
deployment have dramatically changed the nature of the Internal Combustion fleet in
California. Both light duty and heavy duty PM emissions standards have dropped orders of
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California Emissions Standards for Light and Heavy Duty e Do PM filters effectively reduce diesel PM by 85% or more?
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» Studies conducted by staff at the Volpe National Transportation Systems Center in the U.S.
Department of Transportation filteI'S.

= Studies by insurance companies and other organizations

= Assessed and summarized results from previous ARB investigations into truck fires where the truck in
question was equipped with a retrofit PM filter
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The Air Resources Board is pursuing programs to understand the In-Use and Off-Cycle
implications of the relatively new technologies used to accomplish these reductions.

» Some fleets are experiencing problems with their PM
filters, but engine durability issues and inadequate

PM filter emissions data review:
In-house and Extramural emissions testing studies reviewed including both in depth laboratory testing

quantify and evaluate the effectiveness of these PM control programs: *  Engine and Chassis Dynamometer laboratory tests of heavy-duty engines and vehicles
5 years of ARB’s SAE J1667 snap acceleration smoke (opacity) tests, prOblemS.

On-road Plume Measurements from individual vehicles using ARB’s mobile monitoring platform,
On-road Heavy Duty Measurement System emissions profiles from University of Denver “tent”

Comprehensive evaluation of Heavy Duty PM filters in California
Black Carbon sampling from a freeway overpass by University of California, Berkeley

. Construction of an apparatus for measuring near source effects of PM emissions " wwsChassis Dyno UDDS 08 - s On-Road
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Warranty claims rates for engine and PM filter components accountable for high warranty claims that can result in excess emissions.

* Reviewed manufacturer data entered in the Emissions Warranty Information Reporting (EWIR)
process to identify unscreened frequency of component failures reported during 100,00omi initial and

extended wattanty pesiods 2. Educate Truck and Bus Owners and Operators.

PM Filter Parked Regenerations

ARB has a longstanding commitment to researching potential secondary effects arising from
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TIVETS and Other nearby personned. * 4o fleets totaling 1927 trucks of which 432 trucks were examined during fleet visits with 386 of those
having an installed PM filter . . 4. Develop Stronger Inspection and Maintenance
ARB has constructed a small scale wind * Contacted all 21 fleets that had expressed PM filter concerns to ARB at 2013 board meetings for )
follow up interviews and fleet inspection: 11 fleets responded and followed through. (I / M) Requn_‘ements,

tunnel to examine the plume evolution
from PM filter equipped vehicles

* Interviewed and inspected addition 29 randomly selected fleets

Staff is developing a proposal to expand heavy duty truck I/M

. . e e o o ook ey o s oo o e s ot oo requirements to help ensure these vehicles and their emissions control
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and vehicle’s PM filter history. N EE . o e =t . .. : : :

. - E ! — s Roadside Inspections paired with Operator Interviews Staff will continue to investigate fleet concerns with retrofit performance
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EEPS300  swpsaelss DRSS o Check for PM residue in exhaust stack in on-road and off-road applications and provide assistance to help

* Check Malfunction Indicator Lights £ .
* Inspect PM filter housing for proper installation ensure proper retrofit operation.
* Conduct Opacity Test to screen PM emissions

Quiros, et al, “Measuring -particulél‘Fe matter emissions during parked active diesel particulate filter regeneration of heavy-duty diesel trucks,” Journal of Aerosol Science, 5 IDeEE Engitrz,e, vradle arnd veeetansl Satrimatien

Vol 73, pp.48-62, 2014, d0i:0.1016/j.jaerosci.2014.02.002 . . . .
» Ask operators if they have or are experiencing PM filter issues .

Dwyer et al., "Ambient Emission Measurements from Parked Regenerations of 2007 and 2010 Diesel Particulate Filters," SAE Technical Paper 2014-01-2353, 2014, * 621 truck inspections conducted which included 587 PM filter equipped trucks FUII Report avallable for download .

doi:10.4271/2014-01-2353

Survey of PM filter supply chain .
e Contacted Retrofit PM Filter installers, retrofit manufacturers and OE truck dealers http:/ /www.arb.ca. gOV/ mSPFOg/ onrdiesel/documents/ DPFEValpdf
* Mail out surveys used to collect installation and in-field issues experienced

Examining Light Duty Vehicle PM by Various Metrics Summary

Internal Combustion engines will remain important during the e-Mobility demonstration

. . . Inclusion of larger diameter particle s improved the and e-Mobility phase-in periods and will likely continuing in niche applications for a
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» Extend Heavy Duty emissions warranty period to correspond more closely to typical

vehicle useful life.
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