Energy Conservation – Wasting Electricity Lighting the Day Time & Empty Restrooms

Humans use energy subsidies to function in our modern life.   The core energy demands for all animals are met by eating food, using catabolism to release the potential chemical energy to fuel their metabolic needs.  Some animals get energy subsidies from the environment in addition to what their diet offers.  Hawks will glide on rising thermals (columns of warm air), oceanic plankton gets a free ride in ocean currents, and lizards will warm their bodies in sunlight to speed digestion of a meal.   Humanity’s first major endeavor in to energy subsidies traces to the use of fire.  Fire meant cooked and therefore easier to digest food, as well as warmth in cold climates.  

Energy subsidies built the industrial revolution.  Sustainable sources of energy fueled the first wave of industrialization.  River-driven water wheels turned the machinery of mills, from grindstones for producing flour from grains to looms for weaving textiles.  Windmills drove grindstones, from Northern Europe to the colonized sugar islands of the Caribbean.  Draft animals also turned small mills, pulled plows, and provided transportation (as they did in the preindustrial era.  Wind powered “The Great Age of Sail” which enabled colonization, cross ocean trade and set the stage for industrialization.


James Watt developed (about 1770) the first truly useful steam engine. The steam-engine turned thermal energy released from combustion into kinetic energy to drive machinery.  This allowed the construction of mills away from rivers and proved more reliable than wind.  Wood fueled the first steam engines.  But growing populations using wood for fuel and fiber (building materials) made trees relatively scarce in Europe.  Bronze-Age people used coal for producing heat. But not until about the 14th century did miners harvest this fossil fuel on a large scale.  Coal mining increased rapidly as the demand for fuel rose with the widespread application of steam power.  This marked societies’ switch from sustainable energy to fossil fuel.    


We now understand that burning fossil fuels creates several problems including; air pollution, degradation of the land and sea, toxic ash, acidification of the seas and global climate change.  It will also eventually run out.   Using new technologies to harvest wind and solar energy will help end our dependence on fossil fuels and nuclear energy.  But the “cheapest fuel” is efficiency.  Using less energy to supplement our lives is as important as developing new sustainable sources for energy subsidies. 


In this laboratory we will examine one aspect of the extent to which we waste electricity – lighting the out of doors during the day time or rooms with no people in them.   

Part 1.  HU Campus Lighting

A. Most of the indoor lighting on campus relies upon fixtures with four-foot long fluorescent bulbs, each rated at 40 Watts.  Each student will go to a designated building and visit all of the bathrooms to determine if the lights are on or off.  You will also count the number of bulbs (Please turn-off the lights when you are done).

	Building Name
	Bathroom number
	Occupied?
	Lights on?
	Lights off?
	Number of bulbs
	Total watts wasted (# of bulbs on x 40) if ON and unoccupied.
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B. How many outdoor lights are on during the day on campus?   Assume that the outdoor lights draw 100 watts each.   We will count the number that is on during daylight.  
	Building Name or location
	Location on building 
	Number of lights on
	Number of lights X 100 Watts. 
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Part 2.  Poarch and Front Door Lighting On During the Day.

How many people leave outdoor lighting on during the day?  We will visit a nearby neighborhood and count the number of front door or porch lights illuminated during the day.  We will also note how many lights are lit.  We will assume that all are incandescent lights using 60 watts.  
	Number of total houses
	Number of houses with lights on
	%  of houses with lights on

	
	
	


For houses with out-door lights on, how many lights were showing?  For example, if the house has 2 porch lights turned on, then place a “2” in the column. 
	Number of lights on
	Number of lights on
	Number of lights on
	Number of lights on

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Questions
1. What percentage of the restrooms visited had the light on while unoccupied?

2. Assuming that those lights stay on 20 hours a day when not in use, how many watt-hours (multiply number of watts times hours) are wasted each day for all the bathrooms counted?

3. Assuming there are 200 restrooms on campus, and the percentage with lights on is consistent with our sample, how many probably have their lights on while unoccupied?  Use the average energy usage (average number of bulbs per restroom) from our sample to calculate how much energy is wasted on the entire campus by leaving on the lights in restrooms each day. 

4. How many outdoor lights did we find on?   Assuming they burn 12 hours per day during sunlight hours, how much energy did they use each day?   
5. Add together the amount of energy used to illuminate unoccupied bathrooms with that used to illuminate the outdoors during the day on campus.  How much energy is that each day?  Each year?   
6. Assuming electricity costs the University $.08 a Kilo Watt Hour (KWH), how much money is being wasted each year on illuminating the daylight and empty restrooms?   
7. Assuming the energy is coming from burning coal, how much coal is that each year? Show calculations and cite your source. 
8. How much CO2 is produced burning that coal each year?  Show calculations and cite your source.
9. What could the campus do to quit wasting this energy?

10. What percentage of the houses left their outdoor lights burning during the day?  Using data you collected, how much energy does that waste each day for a house with incandescent lights?  And how much for one with fluorescent lights?   How much would that be per year in each instance?

11. Assuming they are paying the residential rate of $0.10 per KWH, how much does it cost per year for the incandescent and for florescent situations?  

12. Assuming the energy is coming from burning coal, how much coal is that each year?

13. How much CO2 is produced burning that coal each year for both cases?  Show calculations. 
14. Assuming there are about 114 million houses in the US, and that the percentages from our sample are representative, how much energy, do the residents of Virginia waste annually by leaving on the outdoor lights during the day?  How much money, coal and CO2   does that involve?  Show calculations.  Assume 60% of electricity is from coal, and that all pay 10 cents per KWH.  
15. What could the home-owner do to quit wasting this energy?  
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