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Disclaimer and Government License

This work has been authored by Midwest Research Institute (MRI) under
Contract No. DE-AC36-99G010337 with the U.S. Department of Energy
(the “DOE”"). The United States Government (the “Government”) retains
and the publisher, by accepting the work for publication, acknowledges
that the Government retains a non-exclusive, paid-up, irrevocable,
worldwide license to publish or reproduce the published form of this work
or allow others to do so, for Government purposes.

Neither MRI, the DOE, the Government, nor any other agency thereof,
nor any of their employees, makes any warranty, express or implied, or
assumes any liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process disclosed, or
represents that its use would not infringe any privately owned rights.
Reference herein to any specific commercial product, process, or service
by trade name, trademark, manufacturer, or otherwise does not constitute
or imply its endorsement, recommendation, or favoring by the
Government or any agency thereof. The views and opinions of the
authors and/or presenters expressed herein do not necessarily state or
reflect those of MRI, the DOE, the Government, or any agency thereof.
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Project Goals

 Evaluate the impact of Biodiesel fuel blends on
the performance of advanced emission control
systems for light-duty diesels e.g. conversion
efficiencies, regeneration effects (NAC/DPF and
SCR/DPF)

O Understand effects over time (system aging)

[ Assess engine and fuel system operation
Impacts at end of project (i.e. combustion chamber,
fuel injection system, fuel pump)
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Hardware Overview — NOx Adsorber System
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Hardware Overview — SCR System
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Hardware Overview — Test Engine Hardware
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Control System Overview

IOnIy used with the NOx adsorber system
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Fuel Comparison

ULSD
Base Fuel B20
Density (kg/dm?®) 0.846 0.853
Cetane Number 42.0 43.2
Carbon (wt%) 87.08 85.04
Oxygen (wt%) 0.00 gl
Hydrogen (wt%o) 12.92 12.59
Kinematic Viscosity at
40°C [mm?/sec] 2.28 2.74
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Test Results — DPF Operation and
Regeneration
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Test Results — DPF Operation and

Regeneration
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Test Results — NOx Adsorber Regeneration
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Test Results — NOx Adsorber Regeneration

IFEV

EGR Duty Cycle [%)]
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Test Results — NOx Adsorber Regeneration

IFEV
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Test Results — NOx Adsorber Regeneration
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Test Results — EPA Chassis Dynamometer
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Test Results — EPA Chassis Dynamometer
ULSD
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Test Results — EPA Chassis Dynamometer
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Test Results — EPA Chassis Dynamometer
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Test Results — EPA Chassis Dynamometer
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Test Results — CO,, Contribution
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Test Results — Fuel Economy Comparison

M City [miles/gallon]
E Highway [miles/gallon]
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Summary and Conclusions

IFEV

 Vehicle as well as test cell results indicate an increase in
NOx and decrease in PM using Biodiesel blends — the greater
the Biodiesel portion the more pronounced is this effect. This
effect does not translate into greater tailpipe emissions with
the NOx adsorber aftertreatment system.

4 In the investigated configuration the DPF loading and
regeneration performance did not change using Biodiesel
fuel.

L NOx adsorber regeneration control remains the same
comparing petroleum based and Biodiesel blended fuel.

U Fuel economy impact using Biodiesel fuel is marginal
using an integrated Tier 2 Bin 5 system.

O Durability investigations focusing on Biodiesel effects on
engine and aftertreatment system are currently underway.

0 SCR system development and improvement currently
u n d e rway . {:EON?EL National Renewable Energy Laboratory
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