Light-auty Diesels:
Clean Enough?

Tom Cackette
California Air Resources Board
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s the Modern Diesel
as Clean as a Gasoline Car?

= Urban pollutants

= Fmission durability (OBD)
= CO, emissions




Exhaust Emissions of HC and NOXx
Urlban: Driving (F TP)
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Bin 8 diesel Bin 5 diesel Ave CA Std PZEV std.
2007




Off-cycle Exhaust Emissions
HC+NOx (SFTP)

Standard

PC gas. LDT1 gas. LDD

O LEVI Gas. [0 LEVII Gas. [0 2006 LDD prototype




EVvaporative Emissions
Light-duty VVehicles - 2004
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Evaporative Emissions’
Passenger Cars
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Diesel PM Emissions:
Why We Are Concerned

= 35000 d=aths annually caused Yy diesel
exhaust (CA
» Sont and nirates
= Main source: Diesel trucks and equipment

= CARB goals
= Reduce exposure by 65% by 2020

= Assure LLDD emissions don't make things
WOrse




PM Emissions -
Urlban: Driving (F1TP)
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Emission Durability

Dural.ility Metric Gasoline Liesel
PzEV LEV2

On-board diagnostics Fully Not until
compliant 2013




Emission Durability —
OBD2 Detection Thresholds

Gasoline Diesel Threshold Capability
Threshold (multiple of FTP standard)

Monitor | HC or NOx HC NOX =1/

Catalyst
(3-way, oxidation 1.75X

NOx SCR, or
NOx Adsorber)

PM filter n/a

All others

(EGR, fuel
system, etc.)




Emission Durability —
OBD2 Detection Thresholds

Gasoline Diesel Threshold Capability
Threshold (multiple of FTP standard)

Monitor | HC or NOx HC NOX =1/

Catalyst

(3-way, oxidation, 1.75X
NOx SCR, or 2.5-3X 2.5X

NOx Adsorber)

PIVI ilt / / /
lliter n/a n/a n/a 4

All others
[=) 1 = 5X
¥ iy 2-3X 2:3X 2-4X

YELLOW = 2010 threshold

Diesel must meet Gasoline thresholds in 2013




CO2 Emission Reductions

Small Truck, Compared to 2009 Baseline
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Adv. Gasoline Diesel Part HCCI Gasoline HEV

T All include 6 spd AMT, e-PS, improved alternator, low-leak A/C; except HEV has C /T




[How Diesel Compares -
Economics and: Climate Change

Small "‘ruck, Compared tc 2609 Baseline

Techroloyy’ CcO, Price |Pzyback
reduction|increase' in years

Gasoline ((;DI-S, 24% $742 Q
ehCV/A)

Diecel 24% $1141

Dizsel FHICCI 18% $469

(raulti-mode)

/3asoline HEV 48% $3186
(Prius-iike)

I Al include 6 spd AMT, e-PS, improved alternator, low-leak A/C’; except LEV has CVT




Summany — 2006
Diesel' Compared to Gasoline

Comypared to

Air Quality Metric Cl:ranest Gasoline
Light-duty Vehicle

Exbaus’: NCX+FIIC Not as clearn

Evaporative

Particulale metter (PM)

Em’ssioa durability: OBD |Not as good
Cn,: Adv. gesoline ICE

.O,: Sitrong gasoline HEV |Not as clean




Prospects for Diesels

" Expect 15t CA-compliant LD d'eszl in 2007
= \iore madels, in 2008-09
= Catehing up withi gaseline vehicles

= Exnaust NOx+HC
A Mar.ut. Working on PZEV. diesel
= puraaility: OBD
= A'RBireg. requires gasoline equivalence 2y 201'3

= | oy CO: emissions ofigaseline IHEVS
= Strong diesel HEV

1 Likely not fully OBL compliai't




	Light-duty Diesels: Clean Enough?
	Perception Modern Diesel
	Is the Modern Diesel as Clean as a Gasoline Car?
	Exhaust Emissions of HC and NOx Urban Driving (FTP)
	Off-cycle Exhaust Emissions HC+NOx (SFTP)
	Evaporative Emissions Light-duty Vehicles - 2004
	Evaporative Emissions Passenger Cars
	Diesel PM Emissions: Why We Are Concerned
	PM Emissions - Urban Driving (FTP)
	Emission Durability
	Emission Durability – OBD2 Detection Thresholds
	Emission Durability – OBD2 Detection Thresholds
	CO2 Emission Reductions
	How Diesel Compares - Economics and Climate Change
	Summary – 2006 Diesel Compared to Gasoline
	Prospects for Diesels



