Powerbots:

Each Powerbot wants to do research on a specific area.  You need to become our expert.  Try to find a nice graphic / picture and fact to share with the judges.  Work on a recommendation to improve the school related to your area.  

BLAKE:  Doors

Air-lock or vestibules (double set of doors to trap heat)


Insulated doors with proper weather stripping to seal doors.  
Leaks may seem small but in a large building they have the same aggregate effect on heating/cooling as leaving a window open 24/7.


Check to see that doors self close tightly.

Post “KEEP DOORS CLOSED” signs in service corridors, gyms, kitchens

NATALIE:  Lighting

Lighting accounts for over 40% of building’s total electrical load.


Occupant sensors – staff areas, conference rooms, and bathrooms.


Incandescent – tungsten filament (may be banned in US by 2014)



Glow red hot and give off light 

(~90% of energy used for heat; 10% for light)


Fluorescent – glow or fluorescence (energy efficient)

Replace all older T-12 fluorescent lamps and magnetic ballasts with newer, more energy efficient T-8 lamps and electronic ballasts.

Purchase reduced mercury lamps – usually identified by green end caps

60 Watt incandescent = $263 vs $66 for 15 Watt CFL (for five years)

The bulbs can save up to 2000 times their weight in greenhouse gases.


LED (light emitting diode)

LED exit signs draw only 2-5 watts and have a life expectancy of 25-80 years


Natural light – (larger windows; skylights)

Consider a combination of natural lighting and automatic dimming controls.  This can reduce affected lighting costs by 35-70%.

Security lighting – switch from timer-controlled to photosensor-controlled 

or motion sensor controlled.


Skylights in gym – let light in and can be opened to cool gym when too warm.



Ceiling should be painted a light, reflective color.

SAM:  Reporter / Insulation

Insulation on boilers.  Timers on hot water heaters – turn off at night.

Types of Insulation:

(A) Foam (Icynene insulation system)…healthier, quieter, more energy efficient.  
Saves 30-50% over other insulation materials.  

Reduces risk of mold & mildew.

(B) Fiberglass (blown in better than rolls)

(C) Cellulose (paper) settles over time.  Potential mildew and fire hazard.

NICK:  Water

Use self-closing water faucets (particularly hot water faucets)

Can save $700 in water and heating costs over the estimated 10-year lifetime of the faucet.

Automatic flush toilets.  Flow restrictors in faucets and shower heads.

Water audits to check for leaking faucets and toilets – at night.

Reduce water pressure from 80 psi to 50 psi can save 30% in water use costs and decrease wear and tear on equipment.

Timers on hot water heaters – turn off at night.

Turn off chillers on drinking fountains during winter – water is cold enough.

Add rain sensors to automatic irrigation system.

CHAD:  HVAC
Switch to geothermal system (heat pumps).  
Energy savings of 50 percent or greater.  

Establish a specified temperature range for school.  
 Example:  Temperature setting – heating season – 68oF; cooling season – 76oF.  Limit thermostat adjustments to + 2o to achieve this range.

Develop a building energy management system – computer controlled.
Heating in gym can by improved by adding ceiling fans to force heated air down to floor.

Turn off air handling in bathrooms at night.

Energy Star rated appliances.  

Be sure to regularly check and maintain equipment by changing filters.

STEVEN:  Electricity

Bill:  total amount of electricity (kilowatt-hours (kWh)


       Dollar charge on rate (based on highest average amount – peak)


Stagger major equipment (HVAC units, etc.) start times.

Switch from CRT to flat screen monitors. 


Turn off school display lights at night.


Use emergency generator to get a rebate on demand charges.


Use lower watt bulbs.


Turn of 75% of lights on parking lot at night.

Use Energy-Star rated appliances.  The EPA has estimated that anywhere from $7 to $52 per year per computer may be saved y using Energy-Star equipment.
Give school an electrical budget – any money not spent on electricity can be spent for classroom supplies by teachers.

JACOB:  Windows

Double pane windows (triple pane filled with argon)


Low-E coating (reflects heat)


UV coating to stop sun damage in classrooms.


Window shades to block out hot sunlight when appropriate.


Policy NOT to allow windows to be opened when heating and cooling is on.

DAVID:  Sherlock (work with Matt) Renewable vs. Non-renewable energy sources
MATT:  Wattson


Become an expert on ALL energy sources and production.


Geothermal, Solar, Nuclear (fission / fusion), Fossil fuels, Wind, Hydroelectric 

Coal (peat, lignite, bituminous, anthracite)

All produce harmful greenhouse gases – CO2 and H2O.

GIVE TO JUDGES:

Energy Audit Certificates (easy and advanced)


Green Ideas List – our recommendations


Present to school board – get GOOD NEWS Certificates for kids


Copy of script


Photos of students on audit.

PowerPoint presentation – technical information shared by an expert to educate the children.


Web URL references

Posters


Signs “KEEP DOORS CLOSED”


Copy of energy bills for last 12 months (I gave our copy to judges in Peoria)

Research: for each subtopic


PICTURE / GRAPHIC


FACTS


Recommendations

FOCUS on MAP:  have we covered all the areas on the map?


Corn – ethanol; dam – hydroelectric; power transmission lines; nuclear – fission;


Solar; Wind; 

Nitrogen in tires on school buses?  Increase savings of gasoline.  Less wear-n-tear on tires.
Develop list of ~10 - 15 “energy savings ideas” to throw out to the judges at the end.

Grass on roof, solar panels, fans vs. AC.,

Adults: we need to work on a real COST ANALYSIS for what we are asking for.


How much does it cost to implement each improvement?

Names / Titles of People we have talked with:


Mr. Bruce Boswell – Energy Czar for Unit 5


Mr. Kurt Swearingen – Former Principal and Now Director of Secondary Education


Architect

Print out copy of Rules

Sketch out each mission on map to show our planning.

Re-order the missions.

Make a 2nd set of programs to run missions with highest points and independent.

Photos of kids around school during audit, pointing out Energy Star labels.
Question & Answers:

Why did you pick this building?

We all went to this school and meet here.  More importantly, our school district is growing very rapidly and we want to help to inform / educate  our school board to ideas to make newly built schools more energy efficient.  We will be building two new elementary schools in the next two years and likely another high school.

References:  The Waste Reduction & Technology Transfer Foundation

URL:  http://ww.wratt.org

URL:  http://time.com/goinggreen
