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Energy Education at JMUEnergy Education at JMU
Department of Integrated Science and Technology Department of Integrated Science and Technology 

((http://http://www.isat.jmu.eduwww.isat.jmu.edu))

The program is best described as a The program is best described as a ““unique enterprise among science unique enterprise among science 
and technology programs within higher educationand technology programs within higher education”” that provides that provides 
students a broad, liberal, sciencestudents a broad, liberal, science-- and technologyand technology--based education to based education to 
prepare them to enter technologyprepare them to enter technology--based industry in the 21based industry in the 21stst century.century.

The vast majority of energy experts and professionals are traineThe vast majority of energy experts and professionals are trained in a d in a 
traditional setting in which a single discipline is the prime motraditional setting in which a single discipline is the prime motivator. A tivator. A 
new paradigm has evolved at James Madison University that suppornew paradigm has evolved at James Madison University that supports ts 
the the holisticholistic education and training of undergraduates with preparation education and training of undergraduates with preparation 
for careers in all facets of energy and the related applied techfor careers in all facets of energy and the related applied technologies.nologies.

The ISAT Program has been highly successful in placing graduatesThe ISAT Program has been highly successful in placing graduates
into the energy field. This is highly dependent on the ability tinto the energy field. This is highly dependent on the ability to expose o expose 
our students to realour students to real--world applied and other R&D experiences.world applied and other R&D experiences.



““RealReal--worldworld”” ContextContext

Interdisciplinary ProblemsInterdisciplinary Problems

Integrated ApproachIntegrated Approach

Collaborative TeamsCollaborative Teams

Incorporate Societal ImpactIncorporate Societal Impact

Business and EconomicsBusiness and Economics

Creative Problem SolvingCreative Problem Solving



Telecommunications                   (18)

Biotechnology (18)
Energy (18)

Environment                  (18)
Knowledge Management     (18)

Engineering/Manufacturing   (18)

Course Work  (12)
Senior Thesis  (6)

Concentration
(18 hours)

Health Systems   (18)

Freshman / Sophomore

Foundation  (33 hours)

Strategic Sectors
Engineering/Manufacturing   (7)

Knowledge Management   (6)
Environment (7)

Energy    (7)
Biotechnology   (7)

Telecommunications (6)
Health Systems (6)

Strategic Sectors
Engineering/Manufacturing   (7)

Knowledge Management   (6)
Environment (7)

Energy    (7)
Biotechnology   (7)

Telecommunications (6)
Health Systems (6)

Technology  (18-21 hours)

ISAT ISAT 
CurriculumCurriculum
An Integrated Program
of Study

Analytical Methods   (13)

Issues in Science and 
Technology   (12)

Connections   (5)

Instrument’n/Measurement (3)

3rd year1st / 2nd year 4th year



Teaching infrastructure that supports Teaching infrastructure that supports 
energy education and researchenergy education and research

Physical Sciences
Laboratory

Instrumentation and
Measurement

Laboratory

High Bay Teaching
and Research Laboratory
with Steam Turbine and

Solar Simulator

Municipal Resource Recovery Facility



Teaching infrastructure that supports Teaching infrastructure that supports 
energy education and researchenergy education and research

Physical Sciences
Laboratory

Instrumentation and
Measurement

Laboratory

High Bay Teaching
and Research Laboratory
with Steam Turbine and

Solar Simulator

10-kW Grid-Tied PV
Array

CISAT 10-kW Solar Electric Plant (CSEP)



Teaching infrastructure that supports Teaching infrastructure that supports 
energy education and researchenergy education and research

Physical Sciences
Laboratory

Instrumentation and
Measurement

Laboratory

High Bay Teaching
and Research Laboratory
with Steam Turbine and

Solar Simulator

CISAT 2-kW Solar Hybrid Electric Plant (CHEP)
(PV panels not shown)

2-kW Stand-Alone
PV/wind Hybrid

Plant



http://http://malta.cisat.jmu.edumalta.cisat.jmu.edu//



ISAT/Energy + JMU EngineeringISAT/Energy + JMU Engineering

Today JMU ISAT/Energy graduates are Today JMU ISAT/Energy graduates are 
highly sought for employment, but typically highly sought for employment, but typically 
not in areas involving technical development not in areas involving technical development 
and engineering.and engineering.
The combined ISAT and Engineering The combined ISAT and Engineering 
curricula will provide all the elements to train curricula will provide all the elements to train 
ISAT and/or Engineering students as energy ISAT and/or Engineering students as energy 
professionals/experts of the highest caliber professionals/experts of the highest caliber 
in the U.S.in the U.S.



ISAT/Energy graduatesISAT/Energy graduates
More than 150 ISAT graduates since 1997 have earned More than 150 ISAT graduates since 1997 have earned 
the Bachelor of Science in ISAT with Concentration in the Bachelor of Science in ISAT with Concentration in 
Energy.Energy.

The ISAT/Energy graduate fills a niche in the energy The ISAT/Energy graduate fills a niche in the energy 
industry, in the government sector, with utilities, and with industry, in the government sector, with utilities, and with 
consulting firms.consulting firms.

The unique attribute of the ISAT/Energy graduate is the The unique attribute of the ISAT/Energy graduate is the 
ability to comprehend and analyze all aspects of energy ability to comprehend and analyze all aspects of energy 
and related technologies and applications including and related technologies and applications including 
technical, social, economic, regulatory, and ethical.technical, social, economic, regulatory, and ethical.



Assessment of Energy Related Assessment of Energy Related 
Research and Development in VirginiaResearch and Development in Virginia

(from CIT Report to VRTAC and DMME)(from CIT Report to VRTAC and DMME)

⋅⋅



Some accomplishments and paths forwardSome accomplishments and paths forward

Biodiesel has been adopted as the fuel of choice by James MadisoBiodiesel has been adopted as the fuel of choice by James Madison n 
University and the City of Harrisonburg.University and the City of Harrisonburg.

Virginia Tech/JMU/Hampton Roads/Shenandoah Resource Virginia Tech/JMU/Hampton Roads/Shenandoah Resource 
Conservation & Development (RC&D) workshops held onConservation & Development (RC&D) workshops held on
–– safe farmsafe farm-- scale production of biodiesel from waste vegetable oil;scale production of biodiesel from waste vegetable oil;
–– incorporation of incorporation of biofuelsbiofuels education into the VT Planning and JMU education into the VT Planning and JMU 

ISAT curricula.ISAT curricula.

Formation of a Sustainable Campus Working Group to green the Formation of a Sustainable Campus Working Group to green the 
campus and the installation of a Hcampus and the installation of a H22 electrolyzerelectrolyzer demonstration station demonstration station 
at JMU.at JMU.

Installation of Solar Simulator to support DOE efforts to evaluaInstallation of Solar Simulator to support DOE efforts to evaluate solar te solar 
collectors and NASA efforts to characterize solar sails collectors and NASA efforts to characterize solar sails 



Some accomplishments and paths forwardSome accomplishments and paths forward

 



Some accomplishments and paths forwardSome accomplishments and paths forward

Five faculty members from the Five faculty members from the 
Department of Integrated Science Department of Integrated Science 
and Technology at JMU established and Technology at JMU established 
in 2006 the in 2006 the Center for Energy and Center for Energy and 
Environmental SustainabilityEnvironmental Sustainability..

The new center builds upon existing The new center builds upon existing 
connections and synergies and connections and synergies and 
guides the institution toward a more guides the institution toward a more 
ecoeco--friendly campus environment.friendly campus environment.

One of the first actions of the new One of the first actions of the new 
center was to host and cocenter was to host and co--sponsor sponsor 
with the Virginia Sustainable with the Virginia Sustainable 
Building Network in September Building Network in September 
2006 the 2006 the Greening Virginia Greening Virginia 
Universities and CollegesUniversities and Colleges
conference.conference.





Some accomplishments and paths forwardSome accomplishments and paths forward



Sponsored Energy ResearchSponsored Energy Research
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Institute for Infrastructure and Institute for Infrastructure and 
Information Agency (IIIA)Information Agency (IIIA)

A Collaboration between JMU, George Mason A Collaboration between JMU, George Mason 
University, and the National Institute of Standards University, and the National Institute of Standards 
and Technology. JMU has awarded internally:and Technology. JMU has awarded internally:

–– Development of a StateDevelopment of a State--ofof--thethe--Art Waste to Energy Art Waste to Energy 
FacilityFacility, C. Bachmann, $15,000, 2006, C. Bachmann, $15,000, 2006

–– Community Electric Power Risk AssessmentCommunity Electric Power Risk Assessment,         ,         
G. Baker / J. Taylor / M. G. Baker / J. Taylor / M. PapadakisPapadakis, $12,000, 2004, $12,000, 2004--0505

–– Modeling the Interdependencies Between the Modeling the Interdependencies Between the 
Electric Power and Telecommunications Electric Power and Telecommunications 
InfrastructuresInfrastructures, J. , J. BlandinoBlandino, $12,000, 2004, $12,000, 2004--0505




