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ABSTRACT

We that cr I o improve
fuel economy by reducing power requirements should
also resull noa decease n emssions of oodes of
nitrogen (NOx). Fuel economy and NOx ions of a
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Where P is the power needed 1o maintain a steady
spaad, p, is the density of air, C, is the Asrodynamic drag
coefficient of the vehicle, A is the fronal area of the
wvehicke, V 15 the velude speed, pois the tre roling
resistance coefficient, M is the mass of the vehicle, g is

ional accel , and 8 is the anghe of inclination

pair of class 8 wactor.irailers were measured on a tast
rack 1o evaluate the effects of single wide tres end
trailer acrodynamic devices. Fuel economy was
measured usmg B modified version of SAE  test
procedure J1321. NOx emissions were measurad using
a portable emissions mondonng system (PEMS). Fuel
consumption was estimated by a carbon balance on
PEMS  oulpul  and  comelated  to fuel  meler
measurements.  Tests were conducted using drive
cycles simulating highway opearabons al 55 mph and 65
mph and suburban stop-and-go traffic.  The tests
showed a negative comelation (significant at p < 0.05)
between fuel economy and NOx emissions.  Single wide
tires and trader aerodynamic devices resulted in
ncreased fuel economy and decreased NOx emssions
relative to the baseline tests.  Decreases in NOx

were disy larger than increases
in fuel economy, however, this effect may be an artifact
of the paricular engine being tesied. These resulis
demanstrate thal emissions reductions can be achieved
using sirategies that decrease fuel use and save truck
aperalons money

INTRODUCTION
BACKGROUND

Fuel consumption of heavy-duty vehicles can be reduced
by the msiallaton of components thal reduce the
vehicle's power requirements. A simple load relation
equation presanted by Clark [1] shows thal two impartant
sources of energy loss in wehicles are tire rolling
resistance and aerodynamic drag;

P=1/2p,C, AV + MgV + MgV sin# [

of the road grade. At a steady speed of 65 miles par hour
on a flat road, aerodynamic drag and rolling resistance
account for 21 parcent and 13 parcent, respactivaly, of
the total energy used by a class 8 heavy-duty tractor
trailer [2] Al lower speeds, rolling resistance assumes a
greater fraction of the vehicle's power requirements.

Further, bacause total vehicle emissions are a function of
the power oulpul of the engine, [2] reductions in power
requirements should be expected fo also result in a
cormaspondmg reducton in valecle emissions. This s
more likely the case for emissions of oxides of nitrogen
(NOw), as opposed o emissions of particulate mattar
(PM). NOx is pamarly a function of power output,
whereas PM is controlled by a more complox set of
factors i addibon 1o power oulpul, ncluding  fuel
composibon, and lransient engine propares, such as
airfuel ratio, ol leakage through piston rings, and
exhaust gas temparature

Measurements of whole-vehicle emissions from class &
tractor-trailers  are not readily available because
histoncally such nvalve
testing in the laboratory, and dynamometers suitable for
class B raclor raders are rare.  Also, because sach
model of heavy-duty diesel engine is used on a large
number of vehicle types, it is the engine, naot the whole
weshiche, that is certified by regulatory aganc In recent
years, however, advances in the technology of On-Read
Emissions Measurement (OREM; also called "PEMS,”
Portable Emissions Measurement System) allow for the
of emissions bsaingy conduclad
in conjunction with on-road fuel-economy
, thus q the of the
relation between fuel economy and emissions under
“real world” driving conditions




Grants

O Awarded several grants to states,
nonprofit groups, and universities to
evaluate:

® Truck Stop Electrification
® Auxiliary Power Units

O Goal: build “idle-free” transportation
corridors along major interstate
highway roads so a truck driver always
has a place to rest and not idle their
engines.
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Expansion: SmartWay Truck

O Truck Stops

® Goal: recruit truck stops to create “idle-free” zones whereby
trucks are not allowed to idle.

O Truck Dealerships

® Goal: recruit truck dealerships to sell the SmartWay Upgrade Kits
so truck owners only need to go to one location to have all four
items installed.

O SmartWay Truck

® Designation identifying specific trucks as clean and efficient.

® [abeling provides publicity for carriers, and encourages them to
buy SmartWay Trucks
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Expansion: SmartWay Truck
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