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Demonstrate 50% improvement in overall freight efficiency of a tractor-trailer
* 30% through tractor/trailer technologies
» 20% through engine technologies

Energy Audit
on Baseline and Target Supertruck
L 90
B0 mBase 160kW |
70 H Target 112 kW
60
50
kw
40
30
20
10 . -
0 T T

Aerodynamic Rolling Auxiliary Drivetrain
losses resistance loads losses

Baseline
2010 ProStar with
MAXXFORCE 13L

Target11.5 mpg



2 @kiiercy fVICTAR'

Engine Technologies ‘Eoeergggggﬁ%
omcrmngenrene ENGINE GROUP
e
Leverage
Technologies

BTE > 50% i

 —
- Electrical Turbocompounding
- Rankine Cycle
o 3.Friction

20% - Accessories

2. Air System
VVA

Turbo optimization
1. Combustion

Increased PCP
Optimum timing

Higher Injection Pressure | CF; " _ % 2900bar capabilty
Aftertreatment .

B

= m A Comb match

Base

efficiency Evaluation at Fully

Loaded Drive Cycle
(65,000 Ib vehicle weight)




Seses  NAVISTAR

Optimization criteria ‘EDEE%&QJ}N
., ENGINE GROUP
e
Leverage Optimize
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Combustion Development

Navistar Air / cooling system
Emissions

Turbocompounding

EGR-Rankine Cycle
BOSCH ¢ High-injection pressure capability

High Compression ratio
CFD-Engine correlations

Friction Benchmark
Power cylinder components

Federal Mogul

Argonne ' Fuel Reacti\{ity
Nati [ Lab Cylinder head redesign

auonal Labs PFI system installation
WERC Simulations

Ref DEER 2012 Navistar — Dr. Yu Zhang 6
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v Preparing engine for vehicle to run at ~50% BTE
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Projected development on
Supertruck during 2013
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Advanced Fuel System
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In Cylinder Solution
Combustion match
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Advantages 8
v' Highest efficiency opportunity
v' Synergistic with Supertruck hybridization

Decrease restriction

Challenges:

¢ Must reduce engine back pressure
s Must keep temps and flows up
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ProStar Vehicle Installation
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Re-matching the combustion
With turbocompounding

v’ Potential gains with higher

compression ratio

v’ Re-examine other boundaries:

“ Air System

*» Peak cylinder pressures

s Optimum EGR rates
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v' Significant improvement on BTE with fuel reactivity Ref DEER 2012
. .. Navistar — Dr. Yu Zhang
v' At better controlled engine out emissions

Progress to Date Current Target  Technologies
Gasoline/Diesel Alcohol Fuels Increased reactivity from the Diesel
43.6% 45.1% BTE > 47% platform

NOx ~ 0.1gNOx NOx ~ 0.1gNOx at NOx < 0.1gNOx
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Project is assessing and developing engine and vehicle technologies to:
v" Improve freight efficiency for class 8 truck and trailer
v Attain peak engine efficiencies of 50% BTE

The work to date includes:

v" Combustion optimization demonstrated efficiency improvement to 45% BTE
v’ Turbocompounding improvement increased BTE to 46.5%

v’ First phases of Base Engine Technologies increased BTE further to 47.2%

In addition:

v" Engine has been prepared to examine the impact of Fuel Reactivity

v Current fuel studied increased the engine efficiency above 45% while keeping engine NOx and
PM levels significantly lower than the Diesel counterpart.
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