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Alternative Energy Generation

Geography 1000

Lecture 24 (Next to lastðHang on!!)

Spring 2009

Some Terms from the Lecture and Text forTest!!

Â Renewable Energy Use in 2005 (Biomass 46.5%, 

Hydropower 44.5%, Wind 2.3%, Solar 1%) P. 357

Â Flat Plate solar collector p. 358

Â Energy Star Program p. 360

Â Photovoltaic Cells p. 361-362 CSP p. 363

Â Power tower p. 363, Wind Power p. 367

Â Biomass again p. 368-370, Biofuels p.370

Â Fuel Cells ïHywire and FreedomCAR p. 372-373

Â Tidal barrage p. 375, OTEC p. 375

Â Importance of a national Energy Policy p. 375-377

Introduction
Â Alternative energy sources are usually renewable, 

sustainable or potentially sustainable, and 
environmentally benign.

Â The alternative energy sources covered in the lecture 
include:
Â Solar Power 

Â Wind

Â Fuel Cells

Â Biomass

Â Geothermal  and others

Â Energy conservation and efficiency improvement is also 
an effective path to meet our future needs.

GROWING ENERGY 

DEMANDS

World energy consumption by fuel source. The graph indicates 
world energy consumption in quads (1 quad = 1.06 E18 J) for the 
years 1999 and 2020 (estimate) for various fuel sources.  1)

International Energy Outlook 
2002 1)

Energy Information Administration, Office of Integrated Analysis and Forecasting, International Energy Outlook 2001, rep. no. DOE/EIA-0484(2001), US Department of Energy, Washington, DC (March 2001). Also 

available online is International Energy Outlook 2002 at http://www.eia.doe.gov/oiaf/ieo/index.html.

World energy consumption 
by fuel source

Renewable-energy Use in the United 

States

http://www.eia.doe.gov/oiaf/ieo/index.html
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Examples of Renewable Energy 

Sources Terms and Definitions: Solar 

Heating Systems

Â Active: moves water or air with 
pumps and blowers

Â Passive: moves water or air with 
natural convection currents or 
gravity

Solar Heating of Water: Flat-plate 

Solar Collector Solar Water Heaters

Solar Space Heating Solar Building Siting
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Landscaping in Solar Heating and 

Cooling Required Components?

Â Flat-plate collector

Â Water pump

Â Blowers

Â Heat exchanger

Â Improved 

insulation

V Solar hot water

V Solar space 

heater

V Both

Solar Production of Electricity

Photovoltaic Cell

How Photovoltaic Cells Work: 

Part 1

Â Each cell consists of two thin mylar layers.

Â Lower layer has atoms with single electron in 
outer orbit ïeasily lost.

Â Upper layer has atoms lacking one electron in 
outer orbit ïeasily accepts electrons.

How Photovoltaic Cells Work: 

Part 2

Â Kinetic energy from sunlight dislodges 

electrons from lower layer ïcreates an 

electric potential between the two layers.

How Photovoltaic Cells Work: 

Part 3

Â The potential provides the energy for an 
electrical current through the rest of the 
circuit.

Â Electrons from lower layer flow 
through a device back to upper side.


