AP ENVIRONMENTAL SCIENCE - ENERGY MATH

1a.  Imagine that you had unlimited time and you needed to get from Washington, D.C., to Cleveland, Ohio.  The distance is roughly 600 km (370 miles).  For each mode of transportation in the data table below, calculate how many megajoules of energy you would use to make the trip.
Air plane – 2.1 MJ per passenger – kilometer





2.1MJ/passenger - km  x 600 km/trip  = 1260 MJ/passenger - trip
Car (driver only) – 3.6 MJ per passenger – kilometer





3.6 MJ/passenger -km   x 600 km/trip  = 2160 MJ/passenger - trip
Train – 1.1 MJ per passenger – kilometer





1.1 MJ/passenger – km  x  600 km/trip  = 660 MJ/passenger - trip
Bus – 1.7 MJ per passenger – kilometer





1.7 MJ/passenger – km  x 600 km/trip  =  1020 MJ/passenger - trip
1b.  If a gallon of gasoline contains 120 MJ, how many gallons of gasoline does it take to make the trip by car?



2160 MJ/passenger – trip x 1 gallon/120 MJ  = 18 gallons/passenger - trip
1c.  If you could carpool with three other people who needed to make the same trip, what would the energy expenditure be for each person?  In that case, which form of transportation would be most efficient?
2160 MJ/passenger – trip  x 1 trip/4 passengers  = 540 MJ    therefore Car is more efficient with 4 passengers than other forms of transportation
2.  A power plant has a capacity of 500 MW.  This is the maximum electrical output of the plant when it is operating.  The plant has a 0.9 capacity factor, a measure of the actual time a plant operates. The capacity factor is a fraction of the total time that the plant could operate.  

According to the U.S. Department of Energy, a typical home in the U.S. uses approximately 900 kWh of electricity per month.  
How many homes can the power plant support?

500MW x 24 hrs/day  x 30 days/month  x .9  = 324,000 MWh/month = how much electricity plant can produce per month in MWh
324000 MWh/month  x 1000 kWh/MWh  = 324,000,000 kWh/month = how much electricity plant can produce per month in kWh
324000000kWh/month  x 1 month – home/900 kWh   =  360,000 homes = number of homes a 500 MW power plant can supply with electricity
3.  An Energy Star air conditioner unit costs $300 while a standard unit costs $200.  The two units have the same cooling capacity.  The Energy Star unit costs 5 cents per hour less to run.  If you buy the Energy Star unit and run it for 12 hours per day for 6 months of the year, how long does it take to recover the $100 extra cost?

Savings for six months =  $0.05 /hr  x 12 hours/day  x 30 days/month  x 6 months  = $108 
The extra $100 cost is recovered in the first 6 months of operation, with a savings of $8.
4.  You are about to invest in a 66-inch flat screen TV.  These TVs come in both Energy Star and non-Energy Star models.  The cost of electricity is $0.15 per kilowatt-hour, and you expect to watch TV an average of 4 hours per day. (too much  ( )

4a.  The non-Energy Star model uses 0.5 kW (half a kilowatt).  How much will it cost you per year for electricity to run this model?

$.15/kWh  x 4 hrs/day  x  365 days/year   x .5kW   =  $109.50 /year
4b.  If the Energy Star model uses only 40 percent of the amount of electricity used by the non-Energy Star model, how much money would you save on your electric bill over 5 years by buying the efficient model?

$109.50/year   x 5 years  =   $547.50 to use non-Energy Star model for 5 years

$109.50/year  x  5 years x   .4  =  $219  to use Energy Star model for 5 years

Savings on electric bill with Energy Star:  $547.50  - $219  = $328.50 

