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Introduction

• Due to more stringent fuel consumption and emission 

standards there has been a significant market influx of 

Gasoline Direct Injection (GDI) vehicles 

• GDI vehicles typically have lower fuel consumption but higher 

Particulate Matter (PM) emissions than Port Fuel Injection (PFI) 

vehicles 

• In order to meet the current Tier 3 and LEV III PM emission 

standards of 3 mg/mile for Light Duty Vehicles (LDV) and 1 

mg/mile by 2025 there is a need for PM control strategies 

• Gasoline Particulate Filters (GPF) have a potential of being the 

primary emission control for PM 
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Project Scope

Investigate the benefits of replacing part of the OEM TWC on the 

emissions of light duty trucks using different GPF configurations, 

non-catalyzed and catalyzed.

Test Vehicles:
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Project Scope
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*The Platinum Group Metal (PGM) 

coating was consistent with the 

OEM CC2 function of GDI_2.

GPF Specifications:

Project Scope
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• The vehicles were tested on a 
four wheel drive chassis 
dynamometer at 25 °C & -7 °C.

• PFI_1 and GDI_1 were tested in 
stock OEM configuration and 
with a non-catalyzed GPF 
installed. 

• GDI_2 was tested in stock 
configuration in addition to 
catalyzed GPF configuration. 

• GDI_2 was also tested on-road 
using Portable Emissions 
Measurement System (PEMS)

• Tier 3 E10 certification fuel was 
used. 
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PFI_1 Particulate Matter Results
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• 70.1% reduction in PM 

for the FTP-75 and 

82% for the US06 

GDI_1 Particulate Matter Results
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FTP-75:
• 89% decrease at 25 °C

• 86% decrease at -7 °C

US06:
• 46% decrease at 25 °C

• 72% decrease at -7 °C
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GDI_2 Particulate Matter Results
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FTP-75:
• 53% decrease at 25 °C

• 86% decrease at -7 °C

US06:
• 69% decrease at 25 °C

• 46% decrease at -7 °C

GDI_1 Cumulative Black Carbon Mass
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Filtration Efficiency Based on Black Carbon 
Mass
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*PFI_1 and GDI_1 were 
tested with a 
non-catalyzed GPF and
GDI_2 was tested with a 
catalyzed GPF 

Filtration efficiency 
overall lower with 
catalyzed GPF on 
GDI_2 

GDI_2 Particle Size Distribution
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GDI_1 Gaseous Results
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GDI_2 Gaseous Results
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The on-road tests consisted of a driving route that combined three 

different driving segments and was compliant with Act III of the 

European Union RDE regulations outlined in EURO VI. Three modes 

represented different driving patterns:

On-road RDE Testing Route
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On-road RDE Testing Setup
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On-road Gaseous Emissions
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No significant difference in gaseous

emissions between OEM and 

catalyzed GPF configurations

On-road Particle Number Emissions
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Conclusions
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Questions?

Contact information:

Fadi Araji
Fadi.Araji@Canada.ca

613-998-7913
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