A Basic Guide to Solar Photovoltaics

Course No: R06-003
Credit; 6 PDH

Allen Hughes, P.E.

Continuing Education and Development, Inc.
9 Greyridge Farm Court
Stony Point, NY 10980

P: (877) 322-5800
F: (877) 322-4774

info@cedengineering.com






Acknowledgements
Authors: Gaiy Cook, Lynn Billman, and Rick Adcock

Typography, Design, and Artwork: Susan Sczepanski
Cover Design: Susan Sczepanski and Ray David

Editing: Paula Pitchford, James Jones, and Barbara
Glenn

Technical Advisors and Reviewers: Michael Thomas,
Sandia National Laboratories and Ken Zweibel, Solar
Energy Research Institute.

This publication was produced under the Solar Technical
Information Program at the Solar Energy Research In-
stitute (SERI) for the U.S. Department of Energy (DOE).
We give special thanks to Vincent Rice and Robert
Annan of the DOE for their support of the project and
for their advice and review.









































































































































































































	Cover
	Acknowledgements

	Title Page
	Contents
	Introduction
	Chapter 1: An Overview of Progress
	A Growing Market
	A Promising Future

	Chapter 2: The Photovoltaic Effect
	Energy from the Sun
	An Atomic Description of Silicon
	Light Absorption: Creating Charge Carriers
	Forming the Electric Field
	The Electric Field in Action: Driving the Charge Carriers
	Energy Band Gaps

	Chapter 3: Solar Cells
	Single-Crystal Silicon Cells
	Processing Silicon
	Preparing Single-Crystal Silicon

	Producing a Crystalline-Silicon Cell
	Adding Antireflection Coatings
	Attaching Electrical Contacts

	Beyond Single-Crystal Silicon--A Wide Range of Materials
	Semicrystalline and Polycrystalline Silicon Cells
	Semicrystalline Silicon
	Polycrystalline Silicon

	Thin-Film Solar Cells
	Amorphous Silicon
	Properties of Amorphous Silicon
	Stability Problems and Solutions

	Polycrystalline Thin-Film Solar Cells
	Copper Indium Diselenide
	Cadmium Telluride


	Gallium Arsenide Solar Cells
	Properties of Gallium Arsenide
	Lowering the Cost of Gallium Arsenide Cells

	Multijunction Devices
	High-Efficiency/GaAs
	Amorphous Silicon
	Copper Indium Diselenide


	Chapter 4: Modules, Arrays, and Systems
	Flat-Plate Collectors
	Connecting Crystalline Cells to Produce Modules
	Producing Thin-Film Modules
	Connecting Modules to Produce Arrays
	Safety, Protection, and Support
	Module Design Considerations

	Concentrator Collectors
	Concentraing Optics
	Special Types of PV Cells

	Balance of Systems
	Mounting Structures
	Storage Devices
	Power Conditioners
	Other Devices


	For Further Reading
	Back Cover



