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People are coming up with ways to renovate and build homes, stores, offices, schools, and other structures so they will use less energy and fewer resources.  This is important because buildings account for about 40% of all energy use.
Plus, heating, cooling, lighting, and running buildings are responsible for 38% of the world’s carbon emissions – that’s more than comes from all the cars on the road.  So buildings with energy-efficient systems and “green” buildings are best for the environment.

And there’s a twist to this cool new trend.  You’ve heard the saying “Everything old is [image: image6.jpg]


new again?”  Well, some of the ideas behind “green” buildings have been around for ages.
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A building in New Mexico made of adobe, which keeps house cool in hot climates.
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Wind catchers (also called wind towers), like the ones atop the Madinate Jumeirah Hotel in Dubai, have been used in the Middle East since ancient times to cool buildings.

Yurts, tepees, and other tent-like structures have kept people sheltered from the elements for thousands of years.  They’re made from natural materials, such as wood, wool, and animal skins.  Green builders often use natural materials, too – ones that can be easily recycled and don’t have to be shipped long distances.  These include straw bale (bricks made from stalks of wheat, rice, and other plants) and rammed earth (layers of compacted clay and sand).

Another natural building material is mud bricks, or adobe.  It’s one of the oldest building materials in the world.  It was used by the Egyptians and other ancient civilizations in the Middle East and North Africa.

The ancient Anasazi people used adobe and wood to build villages on hilltops in the Four Corners region of what is now the American Southwest.  They also made sure their dwellings faced south.  That way, the sun shone directly into their homes in the winter for warmth and light.  In the summer, the sunshine was shaded by overhangs that kept the homes cool. That’s what’s known today as taking advantage of a building’s site to make use of passive solar power.  Old ideas are suddenly new again.

Smart Growth
Where buildings are built is just as important as of what they are made.  That’s because a building’s location can have a huge impact on energy use.  A good way to save energy is to reuse older buildings or to build on empty lots within a city, town, or suburb.  This creates walkable communities where people live close to stores, offices, schools, libraries, and public transportation.  That means fewer cars on the road and more energy savings!

Dream up Your Dream Green Home
Suppose you were an architect in charge of designing a dream green home.  What would it look like?

Would it be nestled in a meadow and use a green roof to blend in with landscape and also to insulate the building and reduce heating and cooling costs?  Or would it be a U-shaped apartment building with a garden in the middle where everyone grew flowers and organic vegetables?

Or would you build it out of adobe in the desert and design a solar heating system for the swimming pool?

Or would it be a string of funky beach cottages with a wind turbine to make electricity from the sea breezes?  When you decide, draw or piece together a picture of what it would look like.  Use the graph paper on the next page.   If you’re an aspiring architect, go all out and make your image 3-D.
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These days, some of the most ambitious modern buildings are green.  A glass skyscraper in London, nicknamed “the Gherkin” because it looks like a giant pickle, uses half as much energy as a similar 40-story tower.  A system of air vents draws air inside and reduces the need for heating and cooling.  

In San Francisco, the California Academy of Sciences is considered the world’s greenest museum.  It has a green, or living, roof that keeps the inside of the museum 10° cooler than a normal roof; solar panels that provide up to 10° of its electricity’ and a water system that uses reclaimed wastewater for plumbing and landscaping.  It even uses recycled blue jeans for most of its insulation!  
People are also going green by using old buildings for new purposes.  It’s not a new idea, but it has a new name.  It’s called “adaptive reuse.”  It’s when factories, warehouses, and other obsolete industrial buildings are turned into loft apartments, museums, retail stores, and offices.  Reusing buildings saves the energy it would take to tear down the buildings and build new ones.  It also saves land and energy because it reduces urban sprawl.  Plus, old buildings often have a history and architectural features that make them worth preserving.  It would be a shame to tear them down and lose their charm!

Schools are going green, too.  They are being upgraded with energy-efficient heating, cooling, and control systems, and water-saving devices.  When possible, they make use of large windows and skylights to let in natural light, and roof overhangs to block the sun’s heat.  These features save money and create a better learning environment.  Studies show that students perform better when in a comfortable environment, one that’s quiet, has clean air, and uses natural light.

Many people believe that in the future, most buildings will be eco-friendly.  How does your school rate?



New Life for Old Digs
Can you identify an old, empty building in your town or city that could be turned into something else?  What could it become?  An art museum?  A community center?  A school?  Draw a picture of the building as it is now, and one of it as you imagine it to be. Find out who owns the building and ask them what their plans are for it.

Here’s another idea: Is there a space or place in your school or in your parents’ workplace that is unused or underused?  Why not see if you can convert it into a pop-up art gallery.  Fashion designers and retailers are setting up pop-up shops to call attention to their wares. You could borrow the idea to display your artwork and plans about smart energy use, and invite your classmates or your parents’ coworkers to view them.  And you can create a guest book – from recycled paper, of course – where people can leave their own comments and ideas!   Use the graph paper below.
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



Sarah Susanka is an architect and a writer.  She loves solving problems.  When she was a 10-year-old growing up in England, her teacher gave the class a puzzle to solve: Without taking your pencil off the paper, and using only four straight lines, connect the dots shown below.  

Sarah spent hours working the problem.  She knew there had to be an answer, yet she couldn’t find it.  Can you?
One night, Sarah awoke with the answer clear in her mind.

“What I discovered was that, if I stayed within the box created by the dots, I couldn’t solve the problem,” she says.  “Once I broke the confines of the outline, the problem solved itself.”

Her “thinking outside the box” led her to found the Not So Big movement, which has been embraced worldwide for its philosophy of building better, not bigger, houses.

Sarah’s home in Raleigh, North Carolina, built in 1977, is an example of what she calls “tightening up energy-efficiency.”  She made the house less leaky by replacing the insulation and installing an energy-efficient heating and cooling system.

Such simple changes, along with energy-efficient lights, are a “big part” of saving energy today, Sarah says. 

Energy Audit

Begin with a Bio

Buildings have biographies, just like people.  For starters, they have a birth date – the year they were made.  That gives you an idea of what kind of materials were used to create the building.  Buildings might also have a record of when various parts were “retrofitted” to make better use of energy, like by getting a new heating or lighting system.

A building’s bio also includes what kind of building it is – commercial, industrial, governmental, or a school or library – who owns and maintains it, what the electric and heating bills amount to each month, and who uses the building and how and when they use it.

All this information can help you think about how the building can be more energy-efficient.  Can the lights be turned down more often?  Who or what controls the air-conditioning and heating?  Are the controls set properly?  What are the monthly bills?  Would a new heating, cooling, or building control system be more efficient?

Still here?  GET MOVING!  Together with your Junior teammates and your trusty adult, find a building and investigate its energy use.  Take a tour with someone in charge of running the building.  Who knows, you may be able to suggest some energy improvements!


Americans waste about $3 billion a year on power drained by kitchen appliances that are off but still plugged in.  They’re energy vampires.
Your TV and DVD never power down completely.  They’re on standby, waiting for orders from your remote!


Laptops use 90% less energy than desktops, but you should still shut them down at night.

Be Prepared for Your Energy Audit!
Give Your Home a Green Once-Over
To get ready for the energy audit you and your Junior friends will perform, start with a wide-ranging visual energy audit of your home.  Look for leaky windows, and lights and electrical equipment (computers, DVDs, stereos, kitchen equipment) left on or plugged in overnight.

What might you suggest your family do to be more energy efficient?  Call a family meeting to discuss ways to save energy, such as:
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
· The average home’s power use emits 22,000 pounds of greenhouse gases each year – twice as much as a car.

· TVs, DVDs, and computers eat up 15% of a home’s energy use. They suck energy even when off – but not unplugged.

· Trees on a home’s south and west sides shade it in summer and block wind in winter.

· Up to 30% of a home’s heat escapes through a fireplace chimney.

· Longer showers use more energy – to heat the water.

· A computer on sleep mode adds $70 to annual electricity costs.  Turn it off!  Unplug it when not in use!

· Half of home energy use goes to heating and cooling.  So lower your thermostat in winter and raise it in summer.

· Double-paned windows and insulation keep a house warm in winter and cool in summer.

· A ceiling fan uses just 75 watts per hour!

· An open fridge door wastes 215 watts of electricity per hour.

· Most energy used to wash clothes just heats the water. 

Top Ways to Be Energy Smart
· Use a heating/cooling system with a programmable thermostat

· Plant trees for shade

· Use ceiling fans instead of A/C

· Keep drafts/leaks in check

· Use energy-smart lighting and appliances

· Replace old water heaters
Cutting the Bill
Get everyone in your home to cooperate for an entire month on cutting back the use of electricity.  Compare your home’s electricity bill before and after and write down the results.  If electricity is included in your rent, ask your building manager to compare the bills and let you know the results.


An open door wastes as much as 25% of a store’s total air-conditioning use.  In New York City, it is illegal for stores to leave their doors open when air-conditioning is running.


A leaf blower runs on gas or electricity; a rake just needs your muscles!


A bucket placed in the shower or outside during a rain shower can collect water that can be used to water plants!

Star Power!
Energy Star is a government-backed international rating system for energy-efficient consumer products.  Appliances awarded the Energy Star seal use 10% - 50% less energy than standard appliances.  How many Energy Star appliances can you find in all the buildings in your life?

My Home Energy Sources

Electricity in my home comes from (coal-burning power plant, hydroelectric power, nuclear, solar power, other?)

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Heat in my home comes from (electricity, gas, propane, wind or solar power, other?)

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Now, Look at All the Buildings in Your Life

Once you’ve made an effort to green your home, take a wider look.  Does your school, library, community center, or place of worship have windows that let in light and warmth in winter?

Do these buildings have shade protecting them in summer?

To be truly green, what are these buildings missing?  What more might they need?

A quick visual audit will help you prepare for your full building audit with your Junior team.  Use the Building Bio and Building Audit (next two pages) to gather as much information as you can.  Report what you find to the building’s manager, along with your recommendations for how to be more energy-efficient.  Using resources wisely is living the Girl Scout Law!

How Green Is Your School?

If you and your sister Juniors conduct an energy audit of your school, you may be on the way to some mighty energy savings.  Why?

Schools are often some of the most energy-inefficient buildings in a community.  Each year, taxpayers spend $6 billion on energy for schools, 25% of which could be saved through simple conservation measures.  (What’s 25% of $6,000,000,000?)  (What do you suppose the schools could do with that money?)

Bren Hall at the University of California’s Bren School of Environmental Science & Management was the first laboratory building in the United States certified LEED Platinum, the highest level of certification by the U.S. Green Building Council.  It has a white-cap roof to reduce heat gain and a natural ventilation design that takes advantage of Pacific breezes.  Its lighting uses as much daylight as possible and monitors lighting based on actual room usage.

My Building Bio

Building Name:

___________________________________________________________________
Year built:

___________________________________________________________________
Operating hours:

___________________________________________________________________
Main use:

___________________________________________________________________
Other uses:

___________________________________________________________________
Number of people using it:

___________________________________________________________________
Type of HEATING and/or COOLING systems used:

___________________________________________________________________
Energy source for heating:

___________________________________________________________________
Energy source for cooling:

___________________________________________________________________
Energy items needing attention:

___________________________________________________________________
Broken windows (cracked, don’t open, don’t close)?

___________________________________________________________________
Drafts?

___________________________________________________________________
Poor insulation?

___________________________________________________________________
Window shades to block cold and/or heat?

___________________________________________________________________
Awnings or trees for natural cooling? ___________________________________________________________________

My Building Audit

My Junior team investigated the ______________________________ building.

We thought it was very interesting that ____________________________________________
__________________________________________________________________________
__________________________________________________________________________
One way to save energy in this building might be to ____________________________________
__________________________________________________________________________
____________________________________________________________________________________________________________________________________________________
We talked to _________________________ who is in charge of ____________________ here.

We learned _________________________________________________________________
____________________________________________________________________________________________________________________________________________________
and we suggested _____________________________________________________________

__________________________________________________________________________
__________________________________________________________________________
I think auditing buildings is important because _______________________________________
__________________________________________________________________________
______________________________________________________________________________________________________________________________________________________________________________________________________________________________
Now that I know more about how buildings run, I might like to ____________________________
____________________________________________________________________________________________________________________________________________________
__________________________________________________________________________
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This two-bedroom house in the United Kingdom is called “The Lighthouse.”  It’s the first zero-emission, carbon-neutral house in the U.K.  Solar panels on the roof convert the sun’s rays into electricity and heat for the house.  A wind catcher provides natural air-conditioning in the summer.  A house this size typically has a yearly energy bill of about $700.  The lighthouse’s bill is just $45!





Boiler runs on biomass (organic fuels, such as wood pellets)








Wind catcher, for summer ventilation











Solar panels at back of house for hot water and electricity
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