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	Classroom
	Lab
	CC

	1
	Orientation
	
	
	

	
	· Grading

· Rules

· Safety

· Tool Usage

· Equipment Usage
	
	
	

	2
	Safety
	5
	5
	15

	
	· OSHA Required Safety

A. Electrical Safety

B. Safe Lifting Back Injury Prevention

C. How to Prevent Slips, Trips and Falls

D. Climbing and  Fall Protection Safety

E. Crane, Rigging, Chains, Slings and Hoist 

Safety

F. Fire Prevention

G. Hand and Power Tool Safety

H. Confined Space Safety

I. Machine Guarding Safety

J. Eye, Hand, Hearing Safety

K. Respiratory Safety

L. Blood Borne Pathogens

M. Lockout-Tagout

N. Hazardous Materials

O. How to Investigate an Accident
	
	
	

	3
	Photovoltaic (PV) Solar Energy
	15
	25
	25

	
	· Introduction to Solar Energy

A. What is Solar Energy?




1.
Nuclear Fusion

2.
Radiant Energy

3.
Renewable Energy
 

B.
History of Solar Energy

C.
Solar Collectors

D.
Solar Space Heating

1.
Passive Solar Homes

2.
Active Solar Homes

3.
Hybrid

E.
Storing Solar Heat


1.
Backup Systems

F.
Solar Water Heating

· Photovoltaics


A.  Photovoltaic

B.  History of Photovoltaics



1.
Conversion Efficiency

· Solar Systems

A.  Photovoltaic Effect

B.  Photovoltaic Cells

· How a PV cell is made

A.  PV Modules, Panels and Arrays

B.  PV System Components 

· PV Systems

A.  Grid Connected Systems

B.  Stand Alone Systems

· Making Electricity

A.  Voltage, Current, Resistance

B.  Ohm’s Law

C.  Electrical Power (watts)

D.  Electrical Energy (time)

E.  Calculation of Power

F.  Series and Parallel Circuits

· Electrical Controllers and Testers

A. Inverter

B. Charge Controller

C. DC-DC Converter

D. Electrical Multimeter Measurements

E. Electrical Scope Measurements

· Solar panel and electrical load configuration

· Project Design and Build (using guidelines)

Lab Activities 1-5 Research and design a solar 

powered device or power an 
existing mechanism with solar energy 

Lab Activities 6-16 Construct project based on R&D

Lab Activities 17-20 Tests, measurements, and analyses 
 

· Project Design and Build 

Lab Activities 1-7 Design and build a senior project using solar power
	
	
	

	4
	Hydrogen Fuel Cell
	15
	35
	40

	
	· H2 Use in the United States


· What is Hydrogen?





     
A.
Atomic Structure   

· How is Hydrogen Made?


A.
Various Production Methods

· Hydrogen as a Fuel


A.
Advantages of Hydrogen 

· Use of Hydrogen

· What is a Fuel Cell?


A.
Electrochemical Energy Conversion Device


1.
Anode



2. Catalyst


3. Polymer Electrolyte Membrane (PEM)

4. Cathode

· The Challenges of Hydrogen

A.  H2 Storage

B.  H2 Distribution

C.  H2 Safety


D.  H2 and our Energy Future

· Electrochemistry and Electrolysis

· H2 Handling, Storing, Leak testing, and Safety 

· H2 fuel cell and electrical load configuration 

· Project Design and Build (using guidelines)

 Lab Activities 1-5 Research and design an H2 fuel fell powered device or power an existing mechanism

    
Lab Activities 6-16 Construct project based on 

R&D

     
Lab Activities 17-20 Tests, measurements, and 

analyses 
 

· Project Design and Build 

     
Lab Activities 1-7 Design and build a senior 

project using an H2 fuel cell 


	
	
	

	5
	Wind Energy
	10
	25
	50

	
	· History of Wind Power




·    Harnessing Wind’s Energy


      A.
Evolution of the Windmill


B.
American Windmills


C.
Modern Wind Machines


D.
Aerodynamics


E.
Gearing for More Power


F.
Wind Farms



1.
Public Lands



2.
Off Shore

· Physics of Wind


A.
What is Wind?


B.
Local Winds


C.
Global Wind Patterns


D.
Wind Velocity


E.
Wind Shear and Turbulence

· Energy

A. What is Energy?

B. Forms of Energy: Kinetic and Potential Energy

C. Conservation of Energy

D. Energy Efficiency

E. Sources of Energy

· Electricity

A. Atomic Structure

B. Elements

C. Electrons

D. Electricity

E. Magnets

F. Electromagnetism

G. Producing Electricity

H. The Grid

I. Direct Current Theory

J. Alternating Current Theory

K. Generator and Motor Theory  
· Project Design and Build (using guidelines)

 Lab Activities 1-3 Assemble an alternating current (AC) wind turbine

Lab Activities 4-9 Research and redesign wind turbine to increase output 


Lab Activities 10-14 Redesign AC wind turbine to 

produce direct current (DC)

Lab Activities 15-17 Redesign the blade pitch of a horizontal axis wind generator to develop maximum output 

     
Lab Activities 18-20 Tests, measurements, and 

analyses 
 

· Project Design and Build 

Lab Activities 1-7 Design and build a senior project using wind energy 


	
	
	

	6
	Transportation Fuels
	15
	30
	50

	
	· Effects of Fossil Fuel Emissions



A.
 Health and Environmental Effects 



B.
Photochemical Smog


· What are Vehicle Emissions?




A.
Carbon Monoxide 

B.
Carbon Dioxide 

C.
Oxides of Nitrogen


D.
Hydrocarbons


E.
Sulfur Oxides

· Laws and Regulations


A.
California Air Resource Board (CARB)


B.
CA BAR Smog Check Program

· Transportation Fuels


A.
Fossil Fuels



1.
Gasoline



2.
Diesel



3.
Propane



4.
Compressed Natural Gas


B.
Alternative Fuels



1.
Methanol



2.
Hydrogen



3.
Ethanol



4.
Biodiesel

· Plug in Electric Vehicles

· Hybrids


A.
Hybrid Safety


B.
First Responder's Approach

· Flexible Fuel Vehicles

· Internal Combustion Engine Design


A.
Gasoline


B.
Diesel

· Lab Activities

Lab Activity1-3: Measure vehicle emissions (HC, CO, CO2, NOx, O2) using 5 gas analyzer and dynamometer.

Lab Activity 4: Compare emissions measured with CA vehicle emission levels

Lab Activity 5-6: Research biodiesel formulations and safe handling procedures

Lab Activity 7-8: Prepare equipment and materials to create biodiesel 

Lab Activity 9-16: Develop biodiesel

Lab Activities17-20 Tests, measurements, and analyses 


	
	
	

	
	2nd Year – Classroom/Lab
	60
	120
	180

	
	Total Hours
	360


PAGE  
December 10, 2010


