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From the Editor
EnergyTeachers.org is a network 

for the benefit of educators of all 
ages, levels, and subjects, anyone 
interested in energy production and 
use.

EnergyTeachers.org continues to 
offer free or contractual consulting, 
workshops, presentations, equip-
ment, discussion groups, a calendar 
of interesting events, books, and 
face-to-face or phone-to-phone as-
sistance, all to help you teach about 
energy.

Run any cool projects this year? 
Discover a new competition? Offer-
ing a series of workshops or a confer-
ence? Report them to the rest of us 
for inspiration:
http://EnergyTeachers.org/

NewsEntry.php
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 sub-
scription. All subscribers can choose 
between e-mail and paper subscrip-

tions. Free back-issues, more stories, 
photos, and ideas, online.
Shawn Reeves, Editor
shawn@energyteachers.org
315 Elmwood Ave.
Ithaca, NY 14850
917-653-4342
http://EnergyTeachers.org

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).

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

Solar Decathlon
Twenty teams competed in a 

multi-part challenge to design and 
demonstrate a dwelling that made 
more electricity than it used, and 
heated itself, both using sunlight.
http://www.solardecathlon.org/

Teams from North America and 
Europe transported and assembled 
their houses on the Mall in Wash-
ington DC, to be shown for 10 days 
in October. During the competition, 
we interviewed students from Team 
Germany, the team that eventually 
won the overall championship.
http://www.solardecathlon.tu-

darmstadt.de/

Sardika Meyer, an architecture stu-
dent responsible for the exterior de-
sign and communications, explained 
that she thought the 2007 team house 
was “such an interesting house, and 
the entire topic of sustainability and 
energy efficiency in design was be-
coming more and more important...I 
thought it would be a great oppor-
tunity for me to get an introduction 
to the topic and to learn something 
for life.”

Marco Fleckenstein, an electrical 
engineering student, responsible for 
cabling, plumbing, and insulation, 
is studying renewable energy. Mar-
co attended Technische Universität 

Darmstadt in order 
to study energy sys-
tems, and is enjoying 
their concentration in 
renewables.

Martin Zeumer, an 
architectural engineer 
and Team Germany 
Advisor, sees the So-
lar Decathlon as one 
of the leading events 

for energy efficient architecture. 
He explained that every two years 
the team, both students and staff, 
changes to spread the exposure to 
the curriculum.

We also interviewed Doug Pon-
ciano, who studies architecture at 
California College of the Arts, and 
worked with Team California. CCA 
includes work on the house as part 
of its elective curriculum. He entered 
the project a year into the two-year 
process, to help assemble construc-
tion documents. “For architectural 
students, learning the conventions 
for drawing and representation was 
really big, so we wanted to create a 
really cohesive set of documents that 
helped to describe what this is all 
about.”

Visitors observe Team Germany’s 
SurPLUS house with its movable PV 
glazing. All exterior walls were glass.
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Wind roses help us analyze resources

Wind speed histogram in a virtual 
wind science lab in Second Life

By virtual worlds citizen Windy 
Schor and Shawn Reeves

Introduction
A wind rose is a statistical tool to 

analyze wind data, combining speed 
and direction in a multi-dimensional 
chart. A wind rose helps predict how 
well a wind turbine will produce en-
ergy in the spot where the data was 
taken. It is also helpful for aircraft 
and sea-craft pilots, kite-flying, para-
chuting, and more.

A wind rose is a histogram, a chart 
showing bars of the relative amounts 
of wind in each direction. The wind 
rose may show only the four cardinal 
directions, or may split the compass 
into more sections for the histogram.

Also, for each direction, a bar may 
be split into colors/patterns to show 
the relative amounts of time the 
wind spends at each bin of speeds, 
in that direction. Some roses discard 
any winds below a threshold as too 
low to measure or “calms.”

Wind roses for education
Despite the complication of show-

ing statistics in multiple dimensions, 
I have seen teams of children in the 
5th grade easily glean their own in-
ferences from a rose after 15 minutes 
of explanation and examples. But 
there is so much one can do with the 
analysis, that it is certainly a power-
ful tool for scientists and students 
alike.

How a wind rose is built
You can access sample wind roses 

on the internet, but you may better 
enjoy mak-
ing your 
own from 
raw data. 
The best 
would be to 
gather your 
own data 
with an an-
e m o m e t e r 
and direc-
t ion-vane, 
then make 
a rose from 

that. I have done that in the virtual 
world “Second Life,” which is an on-
line world of hundreds of thousands 
of users and millions of square kilo-
meters of realistic virtual terrain. In 
Second Life, the wind blows accord-
ing to a dynamic, somewhat realistic 
model, and a wind-rose for a shore-
line there looks quite similar to one 
from “real life.”

You too can view the data from SL, 
also data from real world weather 
stations, and generate wind roses, at
http://energyteachers.org/

secondlife/winddataselector.php
In real life, The wind usually goes 

through daily cycles, especially near 
shorelines. Any periodicity of chang-
es in wind speed/direction should 
be considered when gathering/using 
wind data. For example, if you had 
instantaneous wind speeds at 6pm 
every day, you would see variance, 
but the statistics would be biased ac-
cording to whatever factors might 
affect the wind every evening, such 
as onshore winds. Even if you take 
hourly samples of wind data, if there 
is a periodicity to the wind that is a 
multiple of one hour, most obviously 
24 hours, it will bias the statistics. 
One solution is to sample the wind 
at a random time within each hour. 
Another solution is to sample the 
wind more frequently than the fre-
quency of it’s variability. The wind 
doesn’t often change drastically in 
under a second, so a 1-second period 
would capture most changes in the 
wind. The problem with this solu-
tion is that there are 31557600 sec-
onds a year. It would take about a gi-
gabyte of storage to hold one year of 
data; not unthinkable, but probably 
unmanageable. To take a sampling 
of those data would probably make 
analysis quicker and easier.
http://en.wikipedia.org/wiki/

Sampling_(statistics)
Once you have your samples, 

you can separate them into bins, one 
for speeds, and one for directions. 
A wind rose combines both, so you 

have two dimensions of bins. For ex-
ample, if you consider 8 directions 
(N, NE, E, SE, S, SW, W, and NW) 
and 10 sets of speed-ranges (0-2 m/s, 
2-4 m/s, 4-6 m/s etc.), you’d have 80 
bins of data. The precision of your 
rose is the number of bins; too many 
bins and you may get lost in the de-
tails, too few and the details will be 
lost themselves.

Many of those bins might have no 
samples. For example, your samples 
might never show the wind blow-
ing between 8 and 10 m/s in the NE 
direction.

Then you must count the number 
of samples in each bin, and divide 
that number by the total number of 
samples to show the portion of time 
the wind blows at that speed and in 
that direction. Just the speed bins 
will tell you most of what you need 
to know for generating power. In sit-
ing wind turbines, direction will be 
important considering winds from 
some direction may be more turbu-
lent than others at the site because 
of hills, trees, and buildings. Also, a 
line of turbines would best be placed 
facing the best wind direction.

More ideas
If you would like to read more 

about gathering and using wind 
data, please see the special projects 
section at EnergyTeachers.org:
http://energyteachers.org/project_

detail.php?project_id=4Wind Rose May 2008, 
Worcester, MA

http://energyteachers.org/secondlife/winddataselector.php
http://energyteachers.org/secondlife/winddataselector.php
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Since the last newsletter, we’ve 
added and enhanced several sections 
of the web site:

Workshops
Educators can search for upcom-

ing workshops in their state/prov-
ince. Each detailed listing includes 
dates and times, a contact, the reg-
istration deadline if one exists, the 
location, a description, and the in-
tended audience.
http://energyteachers.org/

workshops.php
Developers can add their own 

workshops to the list easily:
http://energyteachers.org/

workshopadd.php
Field Trip Guide

The field trip guide now allows 
anyone in the US to enter a location, 
and the guide will list sites sorted by 
distance from that location, includ-
ing a map of the ten closest sites.

Currently, field trips can be added 
by submitting a note to the field trip 
forum:
http://energyteachers.org/

ETOForum/viewforum.php?f=7
We are working on a form to add 

field trips more easily.

Home Page
The home page now better reflects 

the diversity of resources we offer. 
The new sections have been added 
to the top menu, and seven sections 
show the latest news, forum top-
ics, links, projects, workshops, field 
trips, and bibliographic entries.

Still more to do
In the near future we need to plan 

how to integrate photos into the site. 
Currently, only some of our galler-
ies are integrated into our photo 
section:
http://energyteachers.org/photos/

main.php
We should continue to make links 

between different sections. Currently, 
Projects, Documents, Links 
Topics, and Workshops are 
linked to each other, but it 
should be made easier for a 
user to follow a topic wher-
ever it may lead.

We need many more field 
trip sites to make the guide 
worthwhile to people out-
side of Massachusetts. Also, 
the mapping tool should be 
developed further.

We also need a way to organize 
and present documents, whether or 
not they’re related to a Project.

The wind database and analysis 
tools need to allow easy uploads of 
data from school’s measurements, 
and the SVG generator needs to be 
updated because it seems to be now 
broken in Safari. (See article on page 
3.) We are working on a solar data-
base with similar capabilities.

If you’d like to help with any of 
these efforts send us a note. Sug-
gestions and comments are always 
welcome.

Review a book about energy.
http://energyteachers.org/

ETOBibliography.php
Report a site that would be good for 
field trips.
http://energyteachers.org/

fieldtripguide.php
Offer a workshop to teachers.
http://energyteachers.org/

workshops.php
Teach a course on energy.
Call 917-653-4342 for consultation.
Add energy topics to the course you 
already teach.
http://energyteachers.org/Links.

php

Submit a useful web link.
http://energyteachers.org/Links.

php
Report a special project in energy 
studies or technology.
http://energyteachers.org/projects.

php
Submit photos of energy being 
produced or used, or of student 
projects.
http://energyteachers.org/photos/

main.php
Help raise funds for our nonprofit 
mission.
http://energyteachers.org/abouteto.

php#Finances

Interview teachers  who are 
innovating curriculum.
http://energyteachers.org/

NewsEntry.php
Identify schools where students can 
focus on energy studies.
http://energyteachers.org/Links.

php?LinkTopicSelect=47
Discuss energy education with 
other educators.
http://energyteachers.org/

ETOForum/
W r i t e  c o m m e n t s  a b o u t 
EnergyTeachers.org.
http://energyteachers.org/

ETOForum/

How can I be a part of EnergyTeachers.org?

What’s new at EnergyTeachers.org? What’s upcoming?

New Field Trip Guide includes mapping tool

http://energyteachers.org/workshops.php
http://energyteachers.org/workshops.php
http://energyteachers.org/workshopadd.php
http://energyteachers.org/workshopadd.php
http://energyteachers.org/ETOForum/viewforum.php?f=7
http://energyteachers.org/ETOForum/viewforum.php?f=7
http://energyteachers.org/photos/main.php
http://energyteachers.org/photos/main.php
http://energyteachers.org/ETOBibliography.php
http://energyteachers.org/ETOBibliography.php
http://energyteachers.org/fieldtripguide.php
http://energyteachers.org/fieldtripguide.php
http://energyteachers.org/workshops.php
http://energyteachers.org/workshops.php
http://energyteachers.org/Links.php
http://energyteachers.org/Links.php
http://energyteachers.org/Links.php
http://energyteachers.org/Links.php
http://energyteachers.org/projects.php
http://energyteachers.org/projects.php
http://energyteachers.org/photos/main.php
http://energyteachers.org/photos/main.php
http://energyteachers.org/abouteto.php#Finances
http://energyteachers.org/abouteto.php#Finances
http://energyteachers.org/NewsEntry.php
http://energyteachers.org/NewsEntry.php
http://energyteachers.org/Links.php?LinkTopicSelect=47
http://energyteachers.org/Links.php?LinkTopicSelect=47
http://energyteachers.org/ETOForum/
http://energyteachers.org/ETOForum/
http://energyteachers.org/ETOForum/
http://energyteachers.org/ETOForum/


page 4 Energy Teachers Community News Fall 2009

EnergyTeachers.org is now 
selling data-logging electricity 

meters at cost.

Wondering what’s making your 
electric bill so high? “Watts up? Pro“ 
is a line of meters from Electronic 
Educational Devices that can 
measure many electrical parameters 
for a device (or a string of devices, 
up to 15 amps) plugged into it. 
The data is collected every second 
and stored, available to transmit to 
your computer via USB or internet 
for analysis. The typical street 
price of the devices are so high that 
EnergyTeachers.org decided to sell 
them at nonprofit rates to educators 
to try in their classrooms and homes. 

You can learn about how to use the 
devices at
http://wattsupmeters.com
Then, if you are interested in our 
prices, contact EnergyTeachers.org 
via e-mail at
equipment@energyteachers.org
Non-educators can purchase the 
meter at prices still lower than for-
profit retailers.
See our Fall 2006 Newsletter for an 
article about using these meters.

Maine Energy Education Project
Offering workshops, activities, 

and ideas for teaching about energy 
in Maine, focusing on energy literacy, 
air quality, the environment, climate 
change, and transportation.
http://meepnews.org/
Solar Oven Chef

Follow this cook as she updates us 
almost every day for a year of solar 
cooking. Photos of each dish, and a 
frequent discussion of the weather.
http://solarovenchef.blogspot.com/
Bicycle Transportation Alliance

Bike safety and education.
http://www.bta4bikes.org/
Target grants for educational field 
trips

The company Target offers up to 
$800 to 5000 schools each year for 
field trips. Registration closes in the 
early fall.
http://sites.target.com/

site/en/company/page.
jsp?contentId=WCMP04-031880

DOE University and Science 
Education Programs at Pacific 
Northwest National Lab

STEM partnerships, university 
programs, teacher development, a 
high school serving Kennewick, Pas-
co, and Richland, Washington School 
Districts.
http://science-ed.pnl.gov/

Sullivan Alliance for Sustainable 
Development

Help for businesses and farms 
interested in renewable and sus-
tainable energy and other sustain-
able development projects. Sullivan 
County, NY.
http://sasdonline.org
New Clermont Project

Rensselaer Polytechnic Institute 
students blog about piloting a boat 
they refurbished with a hydrogen-
powered fuel cell and electric motor, 
starting in Manhattan and ending in 
Troy, where RPI is. The students ex-
plain they are following Robert Ful-
ton’s tracks, the same Fulton that 200 
years ago plied the same waters with 
the first steam boat.
http://newclermont.org/
Cool School Challenge

Offering an energy audit toolkit, 
featuring leading school on the home 
page.
http://coolschoolchallenge.org/
X-Prize Cars

Blog following teams competing 
for the Progressive Automotive X-
Prize, a competition to create a pro-
duction-ready passenger vehicle that 
gets over 100 miles per gallon.
http://www.xprizecars.com/
Centralia Mine Fire Analysis
http://www.offroaders.com/album/

centralia/study/ESL201Paper.htm

Green Grand Prix
An annual economical and envi-

ronmentally friendlier vehicle event. 
A road race for street-legal cars, and 
exhibits of specialty vehicles at a 
great social event at legendary Wat-
kins Glen, NY.
http://www.greengrandprix.com
Power Sleuth

Curriculum for the state of Maine. 
Workshops available at Maine Science 
Teachers Association conferences.
http://www.powersleuth.org/
Awareness Ideas

Awareness Ideas offers institu-
tions educational media about en-
ergy, recycling, and safety. Schools 
can also team with local businesses 
who buy media from AI so that the 
schools share in the profits. A large 
variety of posters.
http://www.awarenessideas.com/

fundraising-ideas-a/411.htm
ATEEC Energy Resource Center

Curricula, activities, programs 
in the US, workshop materials, on-
line discussions, workforce training 
information, and links for energy 
education.
http://ateec.org/store/catalog/

Energy-17-1.html
U New Hampshire Energy Club
Seminars, trips, and projects.
http://unhenergyclub.com/

Recent Links
Just the latest from over 870 annotated URL’s on the Links page at EnergyTeachers.org
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