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Outline

« Environment Canada -
Emissions Test Facility

« NO, Sampling and
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Environment Canada Organization

Five Regions: Pacific & Yukon,
Prairie & Northern, Ontario, Quebec,

Atlantic
Canadian Environmental
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Environment Canada Organization
cont’d

 Environmental Protection Service:
— Air Pollution Prevention
— Pollution Prevention
— Risk Management
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ERMD Programs

« Conformity Program for New Light Duty Vehicles and
Certification of New Vehicles and Engines

* Quantifying the emission contribution of a range of
mobile sources and stationary sources
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ERMD Test Facility
»
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4 Light Duty Chassis Dynamometer Labs |
2 Heavy Duty Chassis Dynamometer Labs ]
3 Heavy Duty Engine Dynamometer Labs

Utility Engine Laborato
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Technology Development &
Evaluatio

Fuels

ULSD, BioD, E-D, H,0O
Emulsions, CNG,

A alale ® Nline
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Sampling & Analysis Capabilities

 Gaseous Emissions: NDIR, HCLD,HFID

« Particulate Matter: Gravimetric, particle
size/count/distribution

« Carbonyl compounds: HPLC
« Volatile Organic Compounds: GC- FID
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NO, Collection Methods

* Chemiluminescent Analyzer Method
— NO & NOy dilute exhaust concentrations determined
— 2 heated analyzers -California Analytical Model 400-HCLD

— Corrected for ambient concentrations and atmospheric
conditions

I&I Environment Environnement
Canada Canada



NO,/NO, Concentrations from an
Urban Transit Bus
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NO2 Calculated




Comparison of Measured Dilute
Exhaust NO, Concentrations
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Reference: ES&T Tang, Graham et al.



International DT466, MY 2000
7.6L, inline 6, 237bhp @ 1400 rpm

NOX g/bhp-hr NO2 g/bhp-hr

LTI

LSD ULSD ULSDt ED1 LSD ULSD ULSD t ED1 ED2
Fuel Type Fuel Type

@ Engine Out m DOC O Ctrap O ECGR + Ctrap o Engine Out @ DOC O Ctrap O EGR + Ctrap

Reference: SAE 2004-01-1085



International DT466 % NO,/NO,

% NO2 of Total NOX
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Reference: SAE 2004-01-1085



DDC Series 50, MY 1996,
8.5L, inline 4, 275 bhp @ 2110 rpm
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CAT C11, MY 2004,
11.1L, inline 6, 305 bhp @ 2100 rpm

NO,
g/bhp-hr
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Urban Transit Bus NO,/NO, Emissions
over the CBD Cycle (g/mile)

Configura- Fuel Sulphur
Model Engine tion (ppm) NOX NO2 9%NO2

Orion V DDC Series 50 OEM 247 25.6 1.6 6
Orion V DDC Series 50 OEM 27 25.6 1.8 7
Orion V DDC Series 50 OEM 27 25.1 1.9 8
New Flyer CLF DDC Series 50 G OEM 46.7 3.6 8
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Hybrid Bus with Selected
Emission Control Devices
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Evolution of Urban Transit Bus NO,

NOX Trend
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Summary/Next Steps

- Accurate and precise measurement of NO, species is increasingly
important as NO, emissions standards become more stringent

« Increases in the % NO, of NO, have been noted with specific
emission control devices although the total NO, remains unchanged

« EC will continue to compare DNPH Cartridge NO, Method with the
Chemiluminescent NO, Method

« NO, will be measured for the majority of heavy duty vehicles and
engines tested at EC

» N,O is routinely measured to understand contribution from

- transportation soyrces——— — — — — — — — — 00—

- NH; measured with in-line raw exhaust analyzer with modified path
length

 EC will continue with future research on 2004 CAT C11 and
Cummins ISM engines: complete characterization of emissions,
fuels, emission control devices, NO,/NO, comparisons



Additional Information

Debbie Rosenblatt Do-it-yourself Retrofits
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http.//www.etcentre.org
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