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& INNOVATION

Key resources and programs that enhance 
energy research and energy innovation at the 
University of Maryland include:

Location
The university’s location just outside of Washington, D.C., facilitates partnerships  
with federal agencies and government laboratories that stimulate and support energy  
research. This includes the DoE, the Nuclear Regulatory Commission, the National  
Institute of Standards and Technology and the National Science Foundation, among others.

Public Policy
The Center for Integrative Environmental Research, led by Matthias Ruth, provides 
science-based policy information on topics like the regional effects of greenhouse  
gasses, statewide energy efficiency spending and the national costs of inaction concerning 
climate change. In the university’s School of Public Policy, researchers including Nathan 
Hultman are examining energy research costs versus risks and expected outcomes. 
Maryland experts also address topics like energy security and nuclear and renewable 
energy policy. 

Joint Global Change Research Institute
The Joint Global Change Research Institute, or JGCRI, is a university-federal partnership 
that investigates practical and cost-effective solutions for addressing climate change. 
JGCRI researchers include university and federal experts in science, technology,  
economics and policy. 

Mtech
The Maryland Technology Enterprise Institute, or Mtech, is the university’s gateway  
for getting energy innovations to the marketplace. Mtech helps research faculty,  
students and regional entrepreneurs create successful ventures through innovative  
funding programs, a startup incubator, expert advice from faculty and venture  
capitalists and more.  m

Energy Efficiency
The Center for Environmental 

Energy Engineering, led by  

Reinhard Radermacher, studies 

and designs energy conversion 

systems and thermal manage-

ment systems for buildings and 

transportation. This includes 

alternative cooling technolo-

gies and applications, small 

autonomous energy systems 

and advanced heat exchanger/

electronic cooling system 

devices. 

Wind Turbine  
Aerodynamics
An expert in rotating-wing 

aerodynamics, J. Gordon 

Leishman is using experimen-

tal, theoretical and numerical 

approaches to make rotors and 

wind turbines more efficient. 

Much of the research takes 

place the university’s Alfred 

Gessow Rotorcraft Center  

and the Glenn L. Martin  

Wind Tunnel.

A Green Campus
In 2007, the University of Maryland became a charter member  
of the American College & University Presidents’ Climate  
Commitment, pledging to significantly reduce greenhouse gas 

emissions and to move toward a goal of carbon neutrality. 
Since then, the university’s students, faculty and staff have 

joined together to cut energy use, expand green space 
and dramatically reduce the campus’s carbon footprint 
while retrofitting buildings to strict environmental 
standards. Last year, Maryland was named “America’s 
Greenest Campus” in a DoE-sponsored contest that 
included more than 460 schools.  m

Plasma Physics
The Center for Multiscale 

Plasma Dynamics, sponsored 

by the DoE, examines the 

dynamics of high-temperature, 

magnetically confined plasma. 

William Dorland, a physicist 

and the center’s principal 

investigator, is known for com-

prehensive computer simula-

tions of plasma turbulence, 

which may one day lead to 

nuclear fusion energy. 

Nuclear Safety
The Center for Technology 

Risk Studies, co-directed by 

Mohammad Modarres and 

Ali Mosleh, designs and tests 

digital instrumentation and 

software needed to make 

nuclear power plants safer. 

The university also offers 

master’s and doctoral degrees 

in nuclear engineering, training 

new cohorts of nuclear safety 

professionals. 

Fuel Cells
Bryan Eichhorn, in chemistry 

and biochemistry, and Greg 

Jackson, in engineering, have 

developed nanoparticle cata-

lysts that improve the ability of 

fuel cells to operate on impure 

hydrogen, which will allow 

them to integrate better with 

existing fuel infrastructures. 

Wachsman, an interna-

tional expert in developing 

fuel cells that operate on 

conventional fuels such as 

gasoline, as well as biofuels, 

has developed world-record 

performance fuel cells that are 

highly efficient yet environ-

mentally sensitive. He is incor-

porating these technologies 

into commercial products.

Alternative Biofuels
Steve Hutcheson, in cell biol-

ogy and molecular genetics, is 

perfecting a process that turns 

all kinds of plant products—from 

leftover brewer’s mash to paper 

trash—into sugars that can then 

be made into ethanol and other 

biofuel alternatives to gasoline. 

Hutcheson teamed up 

with other researchers and 

entrepreneurs to form Zymetis 

Inc., which uses innovative bio-

technologies for the economical 

production of alternatives to 

fossil fuel.

BUILDING AN “ENERGY ECONOMY” in the 

United States may be as simple—or as com-

plex—as flipping the switch on a better light 

bulb. A more efficient light bulb requires the 

science to develop it, the innovation to manu-

facture it, the public policy to regulate it and 

the social science to have the public accept it. 

All facets of energy research and public 

policy are top priorities at the University of 

Maryland, where faculty from many disci-

plines are designing next-generation energy 

storage systems, developing new ways to 

produce biofuels and guiding policy choices to 

enhance energy security and reduce environ-

mental risks.

The University of Maryland Energy  

Research Center, or UMERC, coordinates 

campuswide energy research under the  

direction of Eric Wachsman. 

Since arriving at Maryland last year,  

Wachsman has expanded UMERC’s capabilities, 

reaching out to faculty from chemical and life 

sciences, public policy, computer and physical 

sciences, social science and agriculture to 

join with a core group of researchers in the 

A. James Clark School of Engineering, which 

administers the center.

“Energy research and development are 

vital if America is to decrease greenhouse gas 

emissions at lower cost, reduce dependence 

on foreign oil and become the world leader 

in tomorrow’s clean-energy economy,” says 

Steve Fetter, a former dean of public policy at  

Maryland and now the assistant director at 

large for the White House Office of Science  

and Technology Policy.

Many of the major federal grants related to 

energy research, including support for 46  

Energy Frontier Research Centers (see Impact 

Profile) funded by the Department of Energy, 

or DoE, require research combining different 

disciplines. 

To view all of the latest research on energy at the 
University of Maryland, go to www.energy.umd.edu.

 > �The University of Maryland Energy  

Research Center, or UMERC, coordinates 

campuswide energy research under the 

direction of Eric Wachsman.
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UM Team Readies for 2011 Solar Decathlon

Maryland students are busy preparing for the 2011 

Solar Decathlon, a DoE-sponsored competition that 

invites 20 student-teams from around the world to 

design, build and operate an energy-efficient solar-

powered house.

The Maryland team is using experience gained from 

a 2007 UM entry, which took first place nationally and 

second place worldwide, as it finalize its plans for the 

October 2011 competition on the National Mall in Wash-

ington, D.C.

“It’s a great opportunity for students to learn 

cross-disciplinary skills, especially as they relate to 

forward-thinking ideas on alternative energy and 

sustainable building technologies,” says Amy Gardner, 

a faculty adviser from architecture who is principal 

investigator on the project.

Maryland’s 2011 entry will be guided by a set of 

shared principles that include: a conception of the 

house and its surrounding site as a living system; 

making sure nature is prominent in the how the house 

is designed, operated and inhabited; and embracing 

efficiency, through a strategy of “design first” before 

“technology.”

“It provides an experience that can’t be duplicated 

in the classroom,” says David Tilley in agriculture and 

natural resources, another faculty adviser. What is 

particularly exciting, Tilley says, is that the students’ 

preliminary design emphasizes how environmental 

features found in nature—certain foliage that can 

efficiently collect rainwater, for example—adds to a 

human-built sustainable structure. To view updates on 

the project, go to www.energy.umd.edu.  m

Sustainable Biofuels    

Research by Stephanie Lansing car-

ries a minimal start-up cost, yet offers 

a priceless commodity for rural areas 

that lack an established power grid.

Lansing, in environmental science 

and technology, designs low-cost, 

highly efficient anaerobic digestion 

systems that convert agricultural 

byproducts into methane gas for 

cooking, heating or running biofuel 

generators that produce electricity. 

“We’re turning waste into a resource: 

renewable energy,” she says.

Her work has already benefited 

small villages in impoverished areas 

in Costa Rica and Sierra Leone. Lan-

sing (below, left) recently returned 

from Cange, Haiti (below, right), 

where she built an anaerobic digester 

system for a wastewater treatment 

facility used by refugees from the 

January 2010 earthquake.  m

Small-Scale Energy Storage
Researchers in the Nanostructures for Electrical Energy 

Storage center, one of 46 Energy Frontier Research Centers 

nationwide funded by the DoE, seek more efficient ways to store 

energy, particularly from renewable sources like the sun and wind. 

The key, says center director Gary Rubloff (above left), is to carefully 

design structures at the nanoscale level that exploit combinations of 

nano-materials such as metal oxides, silicon and special forms of carbon 

to achieve both high power and high energy.

“We want to develop next-generation electrical energy storage 

systems that can hold more energy, deliver higher output and recharge 

faster than anything currently in use,” says Rubloff.

Understanding how to fabricate these nanostructures and make them 

perform well poses profound new challenges, says associate director 

Sang Bok Lee (above right). One obstacle, he says, involves the stability 

of the nanostructures as an electrical charge is cycled in and out.

The researchers expect to answer these questions and design energy 

storage devices that could be used in transportation, including all-elec-

tric vehicles of the future that demand battery materials with 10 times 

the storage capacity of today’s devices.

The center, which includes UM faculty from engineering, chemical and 

life sciences and computer, mathematical and physical sciences—as well 

as experts from federal labs and other universities—is as part of a new 

program that brings together groups of leading scientists to address 

fundamental energy issues.  m 
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