Arvind Thiruvengadam Ph.D.
Principal Engineer

Carl Hergart Ph.D. ] :
Director Powertrain Planning and Agency Relations

PACCAR POWERTRAIN




Kenworth
] KENWORTH Australia

Introduction

Global truck and engine
manufacturer

PACCAR has been around for 120 o
paccarmexico @97V a

We have seen technology transition
from steam powered trucks to
gasoline, diesel, electric and even
hydrogen

Diesel-powered trucks have served
us well for over a century and will

continue to play an important role
il LEviAND TRUCKS LD A/ I
world




PATH TO CLEAN DIESEL ENGINES ™=

2010 % reduction | 2010 % reduction
relative to 2007 relative to 2004
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» Diesel engines have come a long way since this 2013 study [Organic Catbon | 36 | o1 ||
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Legacy Vs New Technology  raccareoucsman

BC NOy

> Legacy vehicle emissions footprint EF Distribution of all Vehicles o Dt oAl

> Small population contributes to large fraction of soot and NO, Lo d 1 B i o g

emissions it O ; g I b
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» In comparison emissions from modern diesel engines are in some il A o/ | |ofanos| {am 3
parts of the world cleaner than ambient air concentrations of PM R oy

Binned EFg:(g BC/kg-fuel) NO, Emission Factor (g NO,/kg-fuel)

» Majority of the vehicle operation results in tailpipe NO, and PM mass
emissions below the detection limits of analytical instruments

» Tire and brake wear emissions are higher than tailpipe PM mass
emissions

» Common misconception
» Older engines have better fuel economy

» While engines are becoming cleaner, engine efficiency has
continuously improved

> Upkeep and maintenance of modern diesel engine is highly critical

» Engine components and aftertreatment age continuously,
periodic and preventative maintenance ensures longevity of . . 03 o4
emissions reduction potential P EThe-n)

99.5% Reduction

NOx(g/bhp-hr)
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