
Objective:
   Advance the technology base for sustainable mobility while

simultaneously making fundamental contributions to the fields of
biofuels synthesis and utilization, clean combustion, electrified
propulsion and materials science within an overarching lifecycle
design and optimization framework.

Approach:
¥ Targeting a 4- to 5-fold reduction in use-phase CO2 emissions.
¥ Revolutionary advances in energy harvest and storage materials.
¥ Dramatically improved thermal efficiencies resulting from biofuel

and engine cycle co-design.
¥ Powertrain configuration and control strategies that maximize

drive-cycle efficiency through optimal fuel and electricity energy
management and charging strategies.

Carbon-neutral vehicles for sustainable mobility

Impact:
Climate change
Energy security
Evironmental sustainability.

Research focus: Developing new CNV technologies.
Unifying lifecycle framework includes: technology
market acceptance, constraints on the availability of
land and renewable resources, and non-greenhouse
gas environmental impacts.
Explore:  scenarios for fleet composition, fueling
strategies and market penetration to evaluate CNV
contributions to carbon stabilization pathways.

Contact:

Dennis Assanis
Mechanical Engineering
mailto:assanis@umich.edu
(734) 763-7880
http://me.engin.umich.edu/autolab/
http://arc.engin.umich.edu/

Facilities and infrastructure:
• Engine-in-the loop test cell with production engines and

comprehensive engine combustion, heat transfer and
emissions diagnostics

• System-level vehicle models for real-time simulations
¥ Close multidisciplinary collaboration across campus to enable

the overarching vision of the CNV

Example architecture for the carbon-neutral vehicle (CNV - bio-
fueled, plug-in hybrid vehicle)


