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Capital Challenge
Josephine Butler Parks Center Carbon Lowering 

With careful planning, it is possible to save significantly on energy use without paying a lot of money. Every home can benefit from a Carbon Lowering. Cool Capital is looking for property owners who want to host Carbon Lowerings across the DC region on Saturday, September 29.  Call your neighbors, friends, and family and make it a fun event to spread the word about how we can all “Cool Now”!  Write info@coolcapital.org for more information.
Saturday June 23rd 2007 marked the Kick-Off of Cool Capital’s venture into combating global warming at a community level. Cool Capital partners, volunteers from the Washington Center Program, and residents from across the city came out to help us convert the Josephine Butler Parks Center into a greener building. We accomplished most of the tasks we set out to do in just four hours! The event was our first major event where we demonstrated how simple and easy it is to make a few changes around the home or office that save energy, money, and the Earth.
Led by a small staff and interns and guided by a panel of professionals, the renovations were done almost entirely by volunteers with no prior experience or technical expertise. While experts are helpful and needed for many tasks, there are also many things that building owners can easily do on their own. The Parks Center will act as a model for homes and community buildings in and around DC.

There were so many things to do to help reduce and cut energy costs in just one day alone that other tasks have been set aside for another carbon lowering event in the near future. 
Just because a building is old does not mean that everything is outdated and needs to be replaced. Here at the Parks Center, we have actually leveraged many of the historic features while incorporating more modern solutions. These reinforce and maintain the building while at the same time helping us save energy. Even small changes around the home or office can save a lot of money and set the stage for larger out-year improvements.  Volume and competition are bringing down the prices of most modern energy efficient equipment, which generally pay for themselves over time. In addition, many jurisdictions offer grants, tax breaks, and loans to help finance investments in energy efficiency.
Tracking the Changes
These are some of the steps we took in making our Center more energy efficient, using volunteers. 

Energy efficiency improvements
Landscaping

· We planted four tulip poplar trees in the front yard.

Savings on heating and cooling, up to 25%
Fast-growing native trees like these are the best to plant around your home. They will help in shading the building during the summer, lowering the cooling load, reducing the urban heat island effect, making the outdoors more habitable in the summer, and absorbing some carbon dioxide from the atmosphere. When choosing a tree you must take into consideration the environment in which it will be growing in. That is, climate, soil, sufficient growth space with no obstructions and perhaps whether your neighbors would approve of it hanging into their yard.
Lighting
Fact: Electricity consumed for lighting typically constitutes at least 10% of the household energy budget, and this figure can be far higher for offices. One easy way to reduce that number is to replace frequently used incandescent light bulbs with CFLs and fluorescent tube lights with more energy efficient ones. Doing this saves on the cost of both lighting and cooling, as more efficient bulbs give off much less heat. 
We installed photocells and motion sensors on outdoor lighting and strategically removed unnecessary lighting, boosting the use of natural light wherever possible.
· We changed 10 ballasts and replaced 20 T12 fluorescent tube lights with T8 tubes. 

The older T12 tube lights consume more energy because they have a wider diameter than a T8. T12s use old-fashioned magnetic ballasts, unlike T8s which use the newer electric ones. When purchasing tube lights for your home or office, the smaller the diameter and shorter the length, the less energy used. You can also simply reduce the number of tubes on the ballast. Electric ballasts are more energy efficient and don’t flicker or produce a humming noise. They can accommodate a variety of tube lights utilizing a wide-spectrum of light for your comfort.
· We replaced 21 incandescent light bulbs with CFLs.
Compact Fluorescent Lights are long-lasting bulbs that use about one quarter of the power required to produce the same amount of light with a standard incandescent bulb. They have become much more popular and cheaper. Choose a CFL bulb that closely matches your lighting requirements. Most packaging comes with an index that compares the wattage of an incandescent to its equivalent CFL bulb.
· We purchased desk or task lighting.
Task lighting is typically used to increase illumination above ambient lighting levels at office desks, countertops and other work surfaces. The Josephine Butler Parks Center houses 11 non-profit organizations, all with operating offices. Getting occupants to Switch off or reduce over head lighting will help us reduce our energy costs. 
· We painted basement wells in white acrylic paint to bounce in light.

White paint, depending on the type, reflects 85-98% of incident light, while silver glass, or a mirror, reflects 88-93% of light; 10% of light is lost through going through the glass, bouncing off the silver, then back through the glass. There was insufficient lighting down in the basement offices. Now we save on lighting costs by maximizing the use of natural light.
Heating/Cooling and Ventilation
Fact: According to the residential energy consumption survey of 2001, the annual energy bill for a typical single family home is approximately $1,900 with 49% of energy being consumed by heating and cooling systems. This figure can also be up to 70% depending on the location and usage.
· We improved natural ventilation.
One of the best ways to cool down is to utilize natural ventilation. It’s cheaper and better for your health and environment to bring in cooler natural air whenever available, through techniques such as the following:
Making upper windows operable.
Because heat rises, many older homes can benefit from re-activating the operability of either the upper sash of double-hung windows or the higher hopper windows found in some homes.  This took about 20 minutes of paint scraping for each window.
Installing arm extenders for casement windows,
Many of the Center’s casement windows were unable to be kept open on cooler days because the extenders that originally held them open were missing.  Restoring the proper historic hardware made the Center easier to ventilate.
· We installed shades on windows with the greatest sun exposure.
Savings on heating and cooling, 10% or more
Many buildings can save a great deal of energy through simple practices such as opening and closing windows and raising and lowering simple shades to reduce or add to solar gain and heat loss.  Cellular shades are the most energy efficient window covering available today. Their honeycomb structure traps air-which is a bad conductor that acts as an insulator-for maximum energy efficiency and sound reduction. They also reflect heat away while allowing you a number of options on controlling light. The larger the pleat the more energy efficient the shade will be.
· We installed low-e soft-gel film to reduce window heat transfer.
Heat loss and heat gain through windows can be from 25-50%

With a little bit of practice, we were able to install platinum-shaded heat control window film with low-e coating which helps retain winter heat, reflects 70% of summer solar heat gain, and rejects 99% of harmful UV rays. This type of window film also reduces glare and works for dual panes as well.  Window films are available in clear, grey, or platinum shades.
· We cleaned air conditioner filters and coils.

An air conditioner is basically a refrigerator without the insulated box. AC units work by drawing warm air out of your house and leaving behind cool chilled air. In the process, a lot of dust accumulates on the filters and coils making the AC inefficient because it has to work harder and use more energy to draw the air out. Overall the house doesn’t cool down enough, causing a build-up of heat that only adds to the cost of cooling. Therefore it is very important to clean the ac filters at least once every month during the summer. It is a simple task in which you must also be careful not to damage the unit while taking the filter out. The front part of most a/c units comes off easily. Behind the face cover is the filter which comes off just like a dryer lint filter. Once out, you can run some cool water on the filter and then wipe down with a cloth. This takes about five minutes.
· We replaced inefficient air conditioners and shifted two to the north side of the building for maximum efficiency.
Savings on cooling, up to 10%
Fact: An extra 10% is saved on placing the AC unit on the North facing side, because less energy is used to compensate for a hot machine.
Both window and central air conditioners should be ENERGY STAR-rated for maximum efficiency. Sitting the units out of the sun enhances their efficiency. Window or room air conditioning units are rated using the “energy efficiency ratio” (EER), while Central air conditioning units are rated for efficiency using the "seasonal energy efficiency ratios" or SEER. The higher the EER or SEER number the more efficient the unit is and the better job it does of cooling your home using less energy. Less energy used means fewer dollars spent on energy bills which is of course a good thing.
· We installed 7 ceiling fans. 
Savings on cooling up to 33%

Fans combined with air conditioner units ventilate a room more efficiently by helping to circulate the cooled air. The less power your AC unit has to use, the less energy consumed. 
Appliances

· We replaced old-fashioned heat-generating CRT computer monitors with LCD flat screens.  These use far less power and generate very little heat. 
Savings on energy consumption up to 10%

New computers use less than half the amount of energy that old ones do. Bigger is not always better because the larger the screen or CPU, the more energy produced, of which 30% is converted into heat that increases cooling costs.  
· We replaced two old refrigerators with new ENERGY STAR models.
Savings on energy up to one-third of old appliance costs.
Old refrigerators from the 1970s use as much as 2000KWh per year. If you own a refrigerator from this dinosaur age, you should replace it. Models bought in 1993 and after are more energy efficient because the insulation got better after government energy regulations required refrigerators to be energy-efficient. The best models to buy are ENERGY STAR certified models from 2003 onward. New energy efficient models cost little extra and save about $100 a year. 
· We replaced our gas mower and weed whacker with electric ones.
Fact: About 5% of the nation’s air pollution comes from high level emissions of carbon monoxide, volatile organic compounds and nitrogen oxides from garden equipment engines. Spending an hour behind a roaring lawn mower can spew nearly the same amount of oily pollution into the air as a 100-mile car trip, according to a Swedish study. 
Using a push mower instead of a power mower helps to reduce carbon dioxide in the atmosphere by at least 80lbs a year However, if you have a large lawn which requires more work, you might want an electric gas mower. They are environmentally safe because they use electricity instead of gasoline, thus reducing the output of carbon dioxide into the atmosphere. They also come in cordless lightweight forms that cost under $300.
http://www.peoplepoweredmachines.com/faq-environment.htm
http://abcnews.go.com/Technology/story?id=98532
· Turned down the  water heater to 105ºF

Fact: For each 10ºF reduction in water temperature, you can save between 3-5% in energy costs.
Most manufacturers set water heater thermostats at 140ºF but the average household usually only requires them set at 120ºF or even 115ºF. Reducing your water temperature to120ºF not only saves energy but also slows mineral build up and corrosion in your water heater and pipes.   

Here at the Parks Center, we went a step further and reduced the temperature to 105ºF because we do not require large volumes of heated water.
http://www.eere.energy.gov/consumer/your_home/water_heating/index.cfm/mytopic=13090
Future changes and investments 

June 23 was just a beginning.  We are now working on a series of larger changes, including the following projects now in the works:
· Train center staff in energy conservation and sustainable commuting.

· Install outdoor energy-efficient light fixtures.
· Remove dropped ceilings for more efficient lighting and ventilation.
· Replace dishwasher with a self-heating one. 
· Use solar heating to pre-heat radiator water.  

· Consolidate old and inefficient copiers and appliances.

· Rebuild historic windows and install storms.
· Paint the roof and elevator skylight with high-albido, high-emissivity paint. 

· Install air lock systems at front and rear entries.  

· Insulate attic and add radiant barrier. 

· Cover and insulate skylight above elevator shaft.

· Install top dampers on all fireplace flues.

· Purchase smart power strips for all the offices in the building.

· Replace exit signs with LED signs.

· Install awnings.

· Install energy-efficient HVAC system.
· Consider LED cluster lights in always-on fixtures.
Appendix

Energy Saved
This was an energy audit of the Parks Center conducted by the District Department of the Environment (DDOE) Energy Division.
Energy Audit Parks Center 2007
Measure

Energy savings KWh/year

Lighting

4552

Refrigerators

1249

Window AC

295

Total


6096

According to our most recent energy audit, it was estimated that we would save 6096 KWh of electricity per year if we consolidate our old equipment, replace light bulbs and tune up our heating and cooling system. This would reduce our coal usage to about 2,926 pounds which would in turn reduce 8,413 pounds of carbon dioxide from the atmosphere. We did just that and more on the carbon kick-off event that took place on June 23rd. This was a great achievement considering the fact that, at 18,000 sq ft, three floors, a basement and an attic; the Parks Center, a 1927 renaissance-revival-style building, is home to 13 non-profit organizations with over 50 staff using the facility every day. The building hosts dozens of events each week for thousands of participants. For every person in the U.S each year, 7000 pounds of coal is mined, which is 18,636 pounds of carbon dioxide being emitted per person! This is the equivalent of the carbon emissions of 567 cars. This would be the equivalent of having your whole neighborhood use public means of transportation instead of their personal cars. For a facility with all this activity and outdated systems, we are well on our way to reducing our demand on the grid and becoming a true green model. 

You too can calculate your energy savings and reduce your carbon footprint on Earth.
Electrical usage is measured in kilowatt hours (KWh). The watt is a measure of work performed or energy consumed. A kilowatt hour is simply one kilowatt of energy being consumed for one hour.

A regular household of a family of four can consume a little under 9000 KWH per year, which converts to about 7200 pounds of coal and 19,170 pounds of carbon dioxide emissions per household. This figure varies from home to home depending on the insulation and local climate in which you live in. 

For more information visit: 
www.acoolerhouse.com

Consume?&id=509576" 

http://ezinearticles.com/?How-Much-Power-Does-Your-Home

Consume?&id=509576

Typical energy usage for a family of 4 
	Appliance
	KWh/year
	Coal used/year in pounds
	CO2 emitted/year in pounds
	Cost/year in dollars @ 10¢ rate

	Electric water heater
	4,218.75
	3,375
	8,985.94
	421.88

	Electric stove and range
	700
	560
	1491
	70.00

	Color TV
	320
	256
	681.6
	32.00

	Iron
	60
	48
	127.8
	6.00

	Hair dryer
	25
	20
	53.25
	2.50

	Vacuum
	46.25
	37
	98.51
	4.63

	Incandescent Lamp (run 24hrs)
	876
	750
	1,865.88
	87.60

	Clock
	17.5
	14
	37.28
	1.75

	Computers
	1,248
	998
	2,658.24
	124.80

	Total
	7,511.5
	6,058
	15,999.50
	$751.16


Using the table above as a guide for calculations, we were able to come up with approximate figures of what we have managed to save by converting the Parks center into a greener building. 

These are some of the main factors that play into how much energy paybacks you get:
· Your local climate

· Size of your home or office

· Shape of the building

· Construction and age of the house

· Living habits

· Type and efficiency of heating/cooling systems

· Type of fuel you use

Also check out Cool tips for cutting your carbon on our website at: http://www.coolcapitalchallenge.org/tips 

Carbon footprint calculator:

http://www.greenprogress.com/carbon_footprint_calculator.phf
To calculate how much and/or the types of pollution you contribute:
http://www.infinitepower.org/calc_pollution.htm
Pollutant equivalency calculator:
http://www.usctcgateway.net/tool/
 
To calculate your appliances energy usage:

http://michaelbluejay.com/electricity/
For a list of more greenhouse gas calculators: (for your home, business and other needs)

http://www.co2science.org/scripts/CO2ScienceB2C/about/ghgreport/calculators.jsp
Energy conversion factors
1 ton of coal generates 2,500KWh
1KWh produces 2.13 lbs of CO2 
For the Parks Center, 60% of the energy comes from coal, therefore 1KWh produces1.38 lbs of CO2
1 ton is equal to 2000 lbs

1 pound of SF6 (produces oxides of sulfur as arc byproducts) --- 23,906.926 pounds of CO2
1 pound of N2O (one of the harmful oxides of Nitrogen) --- 300 pounds of CO2
0.03 therms has the energy equivalent of 1KWh

Watts × hour used × cost per KWh = Total Cost

        1000
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