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1.
Course Title:

Transportation Fuels and Green Energy
2. CBEDs Title:

Other Energy and Utilities 






(Energy and Environmental Technologies Pathway)
3. Job Titles:

Biofuels Processing Technician, Biofuels Production 
Manager, Biofuels Plant Technician, Solar Energy Installation Manager, Solar Energy Systems Engineer, Solar Photovoltaic Installer, Solar Sales Representative and Assessor, Wind Energy Engineer, Wind Energy Operations Manager, Wind Energy Project Manger, Wind Turbine Service Technician, Fuel Cell Engineer, Fuel Cell Technician, Automotive Engineering Technician, Automotive Engineer, Automotive Specialty Technician, Transportation Vehicle, Equipment, and Systems Inspector
4.
Course Description:
A hands-on project based learning environment where students design and build hydrogen, solar, and wind energy projects that generate electricity and power a load. Inquiry learning through lessons and laboratory activities will challenge all students to use creativity and higher order thinking skills. Investigation and research methods will be used to build students’ understanding of design and scientific principles related to renewable energies. Lectures will cover hydrogen, solar, wind energy, motor, and generator theory. Students will research and work with hydrogen fuel cells, solar panels, windmill generators, and electrical measurement equipment.
5. Course Prerequisites:
Green Energy 1-2
6. Course Hours:

360


7. Course Dates:

December 8, 2010
8. Course Outline:


A.
Career Preparation Standards/SCANS:

All work site learning methodologies including Community Classroom and Cooperative Vocational Education will be utilized when appropriate.
· Students will understand how personal skill development affects their employability.  They will exhibit positive attitudes, self confidence, honesty, perseverance, self discipline, and personal hygiene.  They will manage time and balance priorities as well as demonstrate a capacity for lifelong learning.

· Students will understand key concepts in group dynamics, conflict resolution, and negotiation.  They will work cooperatively, share responsibilities, accept supervision, and assume leadership roles.  They will demonstrate cooperative working relationships across gender and cultural groups.

· Students will exhibit critical thinking skills, logical reasoning, and problem solving.  They will apply numerical estimation, measurement, and calculation, as appropriate.  They will recognize problem situations; identify, locate and organize needed information or data; and propose, evaluate, and select from alternative solutions.

· Students will understand principles of effective communication.  They will communicate both orally and in writing.  They will listen attentively and follow instructions, requesting clarification or additional information as needed.

· Students will understand occupational safety issues including the avoidance of physical hazards in the work environment.  They will operate equipment safely so as not to endanger themselves or others.  They will demonstrate proper handling of hazardous materials.

· Students will understand career paths and strategies for obtaining employment within their chosen fields.  They will assume responsibility for professional growth.  They will understand and promote the role of their field within a productive society, including the purposes of professional organizations.

· Students will understand and adapt to changing technology by identifying, learning, and applying new skills to improve job performance.  They will effectively employ technologies relevant to their fields.

· Students will understand complex inter-relationships of systems.

· Students will understand systems – know how social, organizational, and technological systems work and operate effectively with them.

· Students will monitor and correct performance – distinguish trends, predict impacts on system operations, diagnose systems’ performance and correct malfunctions.

· Students will improve or design systems – suggest modifications to existing systems and develop new or alternative systems to improve performance.
· Students will understand all aspects of the industry including: planning, management, and finance; technical and production skills; underlying principles of technology; labor, community, health, and environmental issues.

B. Content Area Skills: 
· Safety

· Photovoltaic (PV) Solar Energy

· Hydrogen Fuel Cell

· Wind Energy

· Transportation Fuels

C. Expected Student Proficiencies:  
· To describe how hydrogen, solar, and wind energy produce electricity

· To understand the history, as well as current and future hydrogen, solar, and wind energy technologies

· To have knowledge of various transportation fuels

· To describe electrical motor and generator theories

· To practice safety when working

· To measure and calculate electricity

· To develop research and design methods

· To understand photovoltaic, hydrogen fuel cell, and wind energy theories

· To construct and power an electrical load with renewable energy

· To prepare and use various fuels to power an internal combustion engine

D.
Hours of Instruction:  
360

See course outline for breakdown of instructional hours.

E.
Industry/Licensing: 
Not approved to issue at this time.
1. Additional Recommended/Optional Items:

A. Articulation:  None at this time.
B.
Academic Credit:   None at this time.
C.
Instructional Strategies: 

· Cooperative grouping

· Project-based learning

· Multiple and performance based assessments

· Contextual curriculum

· Various reading strategies
· Cross-curricular learning
· Graphic organizers

· SDAIE methods

D.
Evaluation:

· Multiple choice

· Matching

· Written response

· Authentic assessment

· Portfolio

E.
Instructional Materials:  

Textbooks:


Ford Partnership for Advanced Studies (2009) Working Toward Sustainability 


National Energy Education and Development Project (2010) H2 Educate

National Energy Education and Development Project (2010) Exploring Wind Energy

National Energy Education and Development Project (2010) Photovoltaics


National Energy Education and Development Project (2009) Transportation Fuels: 

The Future is Today

Mitchell International (1993) Clean Air Car Course Training Manual, Department 


of Consumer Affairs, Sacramento, CA 


(NN) (1998) Understanding Transient Testing and its Challenges to the Automotive 


Industry. Colorado State University, National Center for Vehicle Emission Controls (NCVECS)

Components: 

Solar panels, charge controllers, inverters, dc-dc converters, hydrogen fuel cells, H2 storage canisters, ultra pure hydrogen gas, dc motors, and windmill generators
 

Tools and Technology: 
Electrical measurement meters, interface modules, graphing software, 
computer aided drafting, document camera, Microsoft suite, and hand tools
F.
Certificates:   None

G.
CA Standards: 
Foundation—physics 1a-m, 2a–h, 3a–g, 4a–f, 5a–o chemistry 1a–j, 2a–h, 3a –g, 4a–I, 5a–g, 6a–f, 7a–f, 8a–d, 9a–c, 10a–f, 11a–g biology-life science 1a–j, 2a–g, 3a–d, 4a–f, 5a–e, 6a–g, 7a–f, 8a–g, 9a–I, 10a–f earth sciences 1a–g, 2a–g, 3a–f, 4a–d, 5a–g, 6a–d, 7a–d, 8a–d investigation & experimentation 1a-n mathematics 1.1(1.2) (1.3) (1.6) (1.1) (2.1) communications 2.1(2.6) (2.3) 2.3(1.4) Social Science 1.3 (11.5.7) (11.8.7) technology 4.0, problem solving and critical thinking 5.0, health and safety 6.0, ethics and legal responsibilities 8.0, leadership and teamwork 9.0, technical knowledge and skills 10.0   Energy and Environmental Technologies Pathway Standards—B1.0, B2.0, B3.0, and B4.0,
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