ENERGY CALCULATION QUESTIONS show your work!!!              Name _______________________________
1. A BTU is a British Thermal Unit, or the amount of heat required to raise the temperature of one pound of water (one pint) by one degree Fahrenheit.

 One pound (lb) of High grade coal contains 12,000 BTUs of energy. 
Suppose a coal-fired power plant needs 3,400 BTU's of heat to produce one kilowatt-hour of electricity.  This plant has a 1 Megawatt output (1MW- hr) and it operates 7000 hrs per year
Showing all steps, calculate the following:
A. How much coal is required to produce one kilowatt-hour of electricity?


B. How much coal must be burned to keep the plant at full output for 24 hours?



C. Assuming the coal is 2% sulfur by mass, how many pounds of sulfur would be released in a 24-hour 



Coal is primarily compressed Carbon with other elements that go to make up the overall content. As the coal is burned, those Carbon atoms combine with 2 Oxygen atoms from the air during the burning process. 
The resultant compound, the gas CO2 is made up of every Carbon atom in the coal, which then combines with 2 Oxygen atoms, so the resultant is actually heavier than the Carbon content of the coal itself, hence the anomaly of the gas weighing heavier than the solid lump of coal. That is why each ton of coal produces 2.86 tons of the gas CO2. 

Given the above, we can say that for every lb of coal burned,  2.86 lbs of CO2 are released.


d)  How much CO2  is released annually?


e) Let’s say your plant is going to use lignite coal in the coming year.  Lignite produces 5000 btu/lb coal and releases 1/3 more sulfur per lb.  How many tons of sulfur will be released in the coming year? (Recall the plant runs 7000 hrs per year.) Recalculate a-d for lignite coal feedstock. 
2. A "typical home" in America can use either electricity or gas to provide heat -- heat for the house, the hot water, the clothes dryer and the stove/oven. If you were to power a house with solar electricity, you would certainly use gas appliances because solar electricity is so expensive. This means that what you would be powering with solar electricity are things like the refrigerator, the lights, the computer, the TV, stereo equipment, motors in things like furnace fans and the washer, etc. Let's say that all of those things average out to 600 watts on average. Over the course of 24 hours, you need 
600 watts  x  24 hours = 14,400 watt-hours per day.

Assume : 5000 btu per lb coal   3400 btu per kw-hr   
$0.11 per kW- hr  using coal as a source

$0.16 per kW-hr for energy produced via solar methods 
a) How many lbs of coal would be needed to run provide these 600W each day? 
b)  How much CO2  would be  released annually to keep them going? 


c) How much money would you spend keeping your refrigerator going for a year using coal vs. solar.

 
3. The conventional gasoline-powered 2004 Honda Civic is one of the best gas-powered cars in its class for mileage. The conventional Honda Civic gets 35 MPG during city driving (40 MPG Freeway). When the exact same car is given a hybrid-electric engine, mileage is 47-MPG city and 48-MPG Freeway.
$20, 650 Honda Civic Hybrid
$16,000 Honda Civic conventional (average, depending on features)
You plan to drive mostly in the city, to and from work and for weekend errands. You expect to drive 8,000 miles a year in city driving, plus another 4,000 miles in longer trips that would count as "highway."
A.) How much would you spend on gas for the hybrid Civic in a year, assuming gas cost $3 a gallon?

B.) How much would you spend on gas for the conventional Civic in a year, assuming gas cost $3 a gallon?


C.) How long would it take for the savings in gas costs to offset the increase in the price of the Hybrid Civic?
 

 
4. The 2004 Toyota Prius gets 60 MPG city and 51-MPG freeway.   The "best-selling car in America" is the Ford F-150 truck. The 4WD, V6 version of the F-150 gets 15 MPG city and 19-MPG highway.

A.) The average American drives 12,000 miles per year. Assume that most people do ¾ of their driving in stop & go city traffic, and ¼ in freeway traffic. (We'll ignore the stop and go LA freeway traffic for now!) How many gallons of gas would be saved per person by driving a Prius over the F-150?


B.) Assume that every gallon of gas burned contributes approximately 20 kg of CO2 to the atmosphere. How many extra kg of C02 are put into the atmosphere by the F-150 in a year, when compared to the Prius?


C.) F-Series trucks (all the Ford trucks like the F-150) were the best-selling vehicles in America for the 22nd consecutive year in 2003.  Sales totaled 845,586 trucks for the year.  Calculate how many gallons of gas and kg of CO2 would be saved if all of these truck purchasers bought Priuses instead (unlikely, and perhaps unreasonable, but let's just see).
D.) If the vehicle is in-service (to one owner or another) for 10 years, how much CO2 is saved over the life of the vehicle? How much money is saved? (Assuming gas still costs $2 a gallon.)
