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EnergyTeachers.org Community News
All the ideas we have the energy to print

Ithaca, NY  Fall 2008
A free service of EnergyTeachers.org Inc., the network for curriculum development in energy production and use.

Dear Readers
How would you like to be part of 

sharing our ideas? Let us know what 
you’re doing for energy education.

EnergyTeachers.org continues to 
offer free or contractual consulting, 
workshops, presentations, equip-
ment, discussion groups, books, and 
face-to-face assistance, all to help 
you teach about energy.

If this quarterly newsletter was 
sent to you anonymously, please let 
me know your name and address; 
we’d be happy to give you a free 
subscription.

Past issues are available online 
for free download, no registration 
required. Published since 2004. Check 
online for up-to-date news.

Friends and supporters: Suggested 
donation, $1 quarterly, $4 annually.

Donations to EnergyTeachers.org 
are tax deductible in the US; we are a 
public charity under IRS 501(c)(3).

Shawn Reeves, Editor
shawn@energyteachers.org
315 Elmwood Ave.
Ithaca, NY 14850
917-653-4342
http://EnergyTeachers.org

News and Events
Headlines from the Calendar and News at EnergyTeachers.org

Using an infrared camera to understand radiative transfer
Many people have misconceptions 

about the different subsets of electro-
magnetic radiation, misconceptions 
that make it difficult for them to 
learn about solar cooking or global 
warming. Many people think that 
only infrared light carries the energy 
necessary to raise the temperature of 
everyday objects.

In my physics classes, usually 
in the context of astronomy, I ask 
my students to learn about all the 
known wavelengths of light, how as-
tronomers use different wavelengths 
to study different phenomena. For 
example, microwaves are used to 
study the subtle anisotropy of the 
earliest known period in the history 
of the cosmos, milliseconds after the 
Big Bang. X-rays are used to study 
high energy activity like matter fall-
ing into black holes. But what do all 
electromagnetic wavelengths have 
in common? They all represent an 
interaction that carries energy (and 
equivalent mass, by the way) from 
one place and time to another. The re-
lationship between the differences in 
those places and times is represented 

by the speed of light. Thus, not only 
can infrared light transfer “heat,” so 
can visible light, x-rays, radio waves, 
etc. Most of the sunlight that reaches 
the earth’s surface is visible light. We 
feel warmed by the sun’s light when 
we step into it. Many people forget 
this experience when they state that 
it is only infrared that carries “heat.”

There is a spark of truth to that 
common misconception. It is that 
objects at room temperature do ex-
change energy mostly with infrared 
light, since, unlike the sun, they are 
not hot enough to emit much vis-
ible light. So, ignoring sunlight, most 
radiative energy transfers here on 
earth occur through infrared light. 
But even solar experts, like the kind 
you may have heard on radio shows 
like NPR’s Science Friday, talk about 
solar radiation as if there are two 
distinct types of radiation, light and 
heat, that act on materials in com-
pletely different ways.

An infrared camera allows us-
ers to see that light which is other-
wise unseen. There are two types of 
infrared photography: in the older 

type, a film with an emulsion sensi-
tive to infrared light is exposed in a 
camera with a filter that blocks vis-
ible light. This type is used by por-
trait photographers and landscape 
photographers. It offers high con-
trast yet it smooths skin by seeing a 
little bit deeper into it (the higher the 
wavelength, the less scattering and 
more “skin depth” there is). It sees 
through fog better. This type of cam-
era is sensitive to “near-infrared,” 
wavelengths not far from red, the 

This photo shows cold air (shown as 
dark) infiltrating the house at the top 
of a window-frame.
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This photo shows how it is difficult to 
study the inside of a solar cooker be-
cause cookers are surrounded by IR-
reflective glass or plastic to help trap 
energy inside. But the photo is good 
at showing how well the aluminum 
reflector (left and bottom) works.

wavelengths that are emitted very 
strongly by incandescent lamps and 
comprise a significant portion of the 
solar spectrum.

The second, newer kind of infra-
red camera is made up of thousands 
of “micro-bolometers,” miniature 
thermometers made of semiconduc-
tors that amplify the current flowing 
through them proportional to the 
light falling on them. These micro-
bolometers are tuned to be sensitive 
to infrared light, and, like the other 
type of camera, a filter is attached to 
the lens to prevent unwanted wave-

lengths from adding noise to the 
image.

Infrared light is emitted by all ter-
restrial objects; seeing that light with 
a special camera helps users to un-
derstand that radiation is carrying 
energy from warmer objects to colder 
ones. The usage of infrared cameras 
to study temperature is called “infra-
red thermography.”

The accompanying photos show 
some of the interesting conditions 
and interactions seen in infrared. An 
album of dozens of photos is avail-
able at:
http://energyteachers.org/ 

photos/main.php?cmd= 
album&var1=IRImages/

-Shawn Reeves

EnergyTeachers.org can take an 
IR camera to your school. email: 

ircam@energyteachers.org

EnergyTeachers.org added a new 
section to the web site, a database of 
projects, to keep track of interesting 
ways educators are teaching about 
energy.
http://energyteachers.org/ 

projects.php
Project-detail pages list what stu-

dents can gain from the projects, and 
what topics are related. Teachers can 
investigate resource-links based on 
the topics.

Although we started with a list 
of in-house projects, we welcome 
descriptions, of educational projects 

about energy, from any educators. If 
you would like to add your project, 
contact us at projects@energyteach-
ers.org.

Currently listed projects with brief 
summaries:

Field Trip Database
With support of a grant from the 

Massachusetts Technology Collab-
orative, Renewable Energy Trust, 
EnergyTeachers.org gathered a da-
tabase of dozens of interesting sites 
for educators and students, around 
Massachusetts.

Related topics: Lesson Plans and 
Unit Ideas, Massachusetts, Northeast 
US

Flicker checkers
Flicker checkers are tops that 

have a radial pattern that shows the 
frequency of modulation of light, 
known as flicker. Students are using 
the devices to see if their classrooms 
and homes use inefficient, out-of-
date electromagnetic ballasts or ef-
ficient electronic ballasts.
Related topics: Lighting, Efficiency, 
Lesson Plans and Unit Ideas

EnergyTeachers.org begins tracking projects online

Although glass reflects infrared, it 
also emits infrared. When the sky is 
very cold, there is little radiation from 
the sky to be reflected, so what we see 
in this photo is the emission from the 
windows, which, being poorly insulat-
ed, are warmer than the walls of this 
building. If the sky were very warm, 
it would affect the way the windows 
look to the camera. Since any earth-
bound material is neither 100% emis-
sive (a so-called black body) nor 100% 
reflective (would be some dark form of 
matter, not interacting with light), we 
must keep in mind that we are always 
seeing in our camera some combina-
tion of emitted and reflected light, and 
maybe some transmitted light.

Here you see the reflection of the pho-
tographer in this glass door.
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Graphics you and your 
students can use in climate 

change presentations
The United Nations Environment 
Programme’s Global Resource 
Information Database (UNEP/GRID) 
hosts a collection of informative 
materials we are free to use in our 
classrooms.
GRID information is developed and 
hosted at several “nodes” around 
the world, including Sioux Falls, 

Idaho (U.S. Geological Survey Earth 
Resources Observation Systems), 
and Arendal, Norway, where there 
are hundreds of files, of varying age, 
you can use.
http://maps.grida.no/theme/

climatechange
Hydrogen-based design contest 
for college students announced

The Hydrogen Education Foundation 
is organizing a contest for teams of 

college students to design a new 
green Student Center powered by 
hydrogen for the State University of 
New York Farmingdale Campus on 
Long Island, NY.
In this contest, teams are challenged 
to design an energy-efficient building 
that utilizes hydrogen produced from 
renewable sources for its as much of 
its energy needs as feasible.
http://www.hydrogencontest.org

Briefs
More Headlines from the Calendar and Community News at EnergyTeachers.org

Recent Links
Just the latest from over 790 annotated urls on the Links page at EnergyTeachers.org

Connecticut Energy Education 
Lessons List: Several lesson plans for 
K-12, correlated to state standards, 
with a downloadable teacher guide 
and downloadable student guide.
http://www.ctenergyeducation.com/

lesson_list.htm
Wind Power from Wind Turbines: 
Interesting conglomeration of 
information and advocacy for wind 
power in the US.
http://windturbine.me/
Club of Pioneers: An informational 
s i te  about  future- technology 
transportation.
http://www.clubofpioneers.com/

Illinois State U Renewable Energy 
major: Illinois State University offers 
a major in renewable energy in the 
Department of Technology, with a 
general education base. Majors may 
choose between two concentrations: 
Economics and Public Policy, or 
Technical.
http://www.tec.ilstu.edu/

renewable_energy/
New York Biofuels Feedstock 
Project: A research project at Cornell 
U studies the viability of grasses and 
legumes for making gas, liquid, and 
solid fuels for heat and electricity.
http://nybiofuels.info/

OR Insti tute  of  Technology 
Renewable Energy major: Oregon 
Institute of Technology offers 
a Bachelor of Science degree at 
its Portland and Klamath Falls 
campuses. The degree combines 
science, technology, engineering, 
and math.
http://www.oit.edu/Default.aspx 

?DN=e9c7716c-42f5-40d1-8664-
4ffb45e05d0f

NREL Solar Data Links: Get solar 
data from these links, including 
insolation and spectral data.
http://www.nrel.gov/rredc/ 

solar_data.html
continued on page 4

continued from page 2
Insolation and the Sun’s Path
Astronomers, architects, and so-

lar technicians depend on the sci-
ence of the sun’s path in the sky. Free 
ray-tracing software is available that 
allows students to build and test de-
signs and create realistic depictions.
Related topics: Solar, Daylighting

Measuring Wind
Low-cost anemometers are avail-

able for students who want to study 
wind on school property or else-
where. Logging systems can keep 
track of time-series data and/or 
statistics about the wind speed and 
direction.
Related topics: Wind, Measuring 
and Logging Systems

News Article Database
EnergyTeachers.org is compiling 

news articles, collected by teachers, 
related to energy production and 
use.
Related topics: Education - General 
Resources, Lesson Plans and Unit 
Ideas, Politics, Policies, and Profit of 
Energy
Three Sides of a Box Solar Cooker

There is a very adaptable design 
for a reflector that anyone can make 
out of household materials. This re-
flector works well enough to cook 
certain foods at any time of year, as 
long as the sun is not blocked by 
haze or too-frequent clouds.

Related topics: Solar Cooking, Solar, 
Measuring and Logging Systems

Virtual Sustainable En-
ergy Science Lab

Second Life is an online virtual 
world visited by over a million peo-
ple, including many educators. Two 
characters who work in this virtual 
world, Solar Sierra and Windy Schor, 
represent EnergyTeachers.org, build 
virtual objects that demonstrate real-
life technologies, and hold meetings 
and discussions between educators 
and interested people.
Related topics: Research Labs, 
Measuring and Logging Systems, 
Solar Cooking, Wind.
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Public Policy Virginia: Non-profit 
organization promoting policy-
change on energy issues.
http://ppvir.org/
Lakes Region Comm. Coll. Laconia 
NH Energy Course: Entry level 
solar photovoltaic installer course, 
among other energy-tech courses. 
Collaborating with local businesses, 
state government, and local schools.
http://www.lrcc.edu/energy/

photovoltaic.html
National Hydrogen Association: 
Association of stakeholders in 
hydrogen as fuel. Annual meetings, 
job posts, policy work.
http://www.hydrogenassociation.

org/
Siemens We Can Change The 
World Challenge: Launching in Fall 
2008 for grades 6-8, the Siemens We 
Can Change the World Challenge 
will provide students and teachers 
with the tools and resources to 
inspire innovative thinking about 
sustainability issues, and engage 
them in developing actionable 
solutions for a greener world.
http://www.wecanchange.com/
Ener1 :  Ener1  operates  three 
companies, for lithium ion batteries, 
fuel cells, and nanotechnology. The 
company focuses on materials for 
hybrid electric vehicles and plug-in 
HEVs.
http://www.ener1.com/

SUNY Canton Alternative and 
Renewable Energy major: The State 
University of New York’s Canton 
campus offers a bachelor degree in 
Alternative and Renewable Energy. 
Students in the program study math, 
economics, science, engineering, and 
conduct research in the technology 
of alternative and renewable energy.
http://www.canton.edu/csoet/

alt_energy/
Solar Taxi World Tour: Follow a 
Swiss schoolteacher around the 
world in a small electric vehicle 
powered by a trailer of PV modules. 
Sponsored by Q-Cells, a PV-module 
manufacturer.
http://www.solartaxi.com/
Energy Peak BIPV Standing Seam 
Roofing: Fits thin photovoltaic panels 
between seams in metal roofing. 
Example system: Jarecki Center 
for Advanced Learning at Aquinas 
College, Grand Rapids, Michigan.
http://energypeak.com/
Green Built Tour New Mexico: New 
Mexico chapter of the US Green 
Building Council organizes this 
spring set of tours of buildings, both 
residential and commercial.
http://www.greenbuilttour.net/
Teacher  Resources - -Harvard 
Museum Natural History: Includes 
a 40-page guide to lessons on climate 
change, including a few activities.
http://www.hmnh.harvard.edu/

educators/teacher_resources.html

National  Renewable Energy 
Lab Map of RE Resources: This 
interactive GIS-based map allows 
you to see layers of interesting data 
for resources of renewable energy in 
America.
http://mapserve2.nrel.gov/website/

Resource_Atlas/viewer.htm
SOLYNDRA: SOLYNDRA makes 
glass cylinders coated with a thin-
film PV semiconductor. Although 
there is always a part of the film that 
will be shaded, the company claims 
that energy production over a year 
compares favorably to flat modules.
http://www.solyndra.com/
SunGrant BioWeb: Information, 
mostly from participating research 
universities, about biofuels and 
non-food products from biomass. 
Learn about research in switch grass, 
pyrolysis, ethanol, and other current 
topics.
http://bioweb.sungrant.org
SolrenView: Data from inverters at 
several renewable energy generation 
sites with Solectria inverters. You can 
see graphs of hourly production for a 
day, a week, or a month; the address 
of the site; a link to the installer; and 
a photo of the generation system, 
usually PV on a roof. Typical 
variables are AC energy, AC power, 
AC voltage, AC current, and DC 
voltage.
http://www.solrenview.com/

livesites.html
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