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Modeling & Simulation i MRAP Systems
Environment Integration Lab

Center for Ground Vehicle Large Robotics
Reconfigurable N-Post Simulator Multi-Axial Simulator Vehicle Inertial Properties DEVEICPISES L Sglaty integrationjcell
Evaluation Rig
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Coolant Lab Grease & Hydraulic Fuel & Lube Lab Analytical Lab Ground Systems Power Propulsion Labs
Fluid Lab & Energy Lab

TARDEC’s Warren, MI operations has a resource value of over $950M and occupies 12

faC|I|t|es on the Detr0|t Garrlson totaling over 840,000 square feet of laboratory space
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Ahead Current to Future
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e Robotic security for maneuver elements
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Operational Objective: Combat and Tactical vehicles able to maneuver quickly and
safely in any terrain

Technical Objectives: Improve vehicle off road performance and stability; Reduce
shock and vibration into vehicle; Increase durability mileage; Reduce track system
weight while maintaining survivability

HPLwWT Program Track Systems Development

Advanced Running Gear Systems

Rolling Resistance Reduction

High Speed, High Durability Track Systems

Suspension Systems Development
Electronic Stability Control
Advanced Running Gear Systems
Advanced Suspension Technology Development w/LADAR & ESC
—
¥

Passive & Semi Active Suspension Fully Active Predictive Suspension

Challenges:
» Weight reduction vs. Survivability trade off

* Need improved Elastomers for greater
durability and performance

2000 Elastomeric Improvement Program
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Operational Objective: Provide the required platform power to
deliver the mission payload to the target

Technical Objective: Compact, light weight, high output
powertrain to enable superior tactical mobility,

speed, and vehicle design flexibility

Next Generation Family of Combat & Ta
Vehicle Engines and Transmissions

High Output Engine Development

Next Generation Hi
High Output Engine Research High Operating Temperature, High Die:
OPOC Engine Density (HOTHED)

Combat/Tactical Vehicle Powertrain Development

Efficient Powertrain Technologies Efficient Powertrain Integration
(Engine & Transmission) (Engine & Transmission)

Advanced Prop!

High Temp Power Electronics
a $ e
Motor Development V.-. < L

Integrated Starter Generator In-House Controls Effort - " e

Challenges:
» Space Constraints
* Thermal Management

Independent Laboratory In house Research (ILIR)
Combustion and JP-8 Research

UNCLASSIFIED: Dist A. Approved for public release
15



\] m&;ﬁgggm* Current Efforts to Reduce

Y DRIVEN. WARFIGHTER FOCUSED, Fuel Consumption

Operational Objective: Two battlefield days of Challenges:
operations without refueling - Increasing demand for power
Technical ObjeCtive: Reduce, by half, the Welght and o |ncreasing We|ght for Survivabi”ty

volume of fuel associated with powering the force

APU Development
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(Engine & Transmission) (Engine & Transmission)
1
3 o\oY 1/
Thermoelectric Systems Development \\
2
Quantum Well Development TE Integration s(\e'
<
Thermoelectric Engine ’bé\
Thermoelectric System on Engine prove-out \)@\\0 uehiolllargsolH
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Advanced Running Gear Systems
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Motor Development C
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Operational Objectives: Eight hours of silent watch; Sufficient on/off board electrical power for
superior lethality, C4ISR, survivability and force protection

Technical Objectives: Provide electrical power during normal and main engine-off operations

APU Development

Noise Mitigation Program Z
-~

Engine APU Programs

Fuel Cell APU Programs

7 5 On-Board Vehicle Power Generation

")

i

Integrated Starter Generator In-House Controls Effort

Pulse Power for EM and

DEW ATO-R Pulse Power for EM and DEW ATO-D

Battery Systems

Advanced Battery for Vehicle applications

Advanced Battery Technologies

Battery Electronic Control and Management

Challenges:
N Q _
‘ pone' " W (2«6 %  Space Constraint
g™ . 0 \NX\\\@ © A « Acoustic signature
o RO « Thermal Management
0 Eﬂ@d« d&cvo
©

In-House Small Engine, Fuel Cell and Advanced Battery Research, Development, Engineering, and Testing Capability
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Research Topic Summary

e

1) Advanced
combustion engines
and transmissions

2) Lightweight
structures and materials

3) Energy recovery and
thermal management

4) Alternative fuels and
lubricants

5) Hybrid power
systems

6) Analytical Tools

High density, energy
efficient powertrain

Reduce weight to improve
performance

Improved efficiency,
manage heat generation

Standardization &
security

Efficiency improvements

Assessment/Design
Trades
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Extreme gains in engine
efficiency

Cost reduction for
consumer market

Efficiency gains through
waste heat recovery

Efficiency gains for the
legacy fleet

Efficiency improvements
Assessment/Design

Trades
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