Energy Problems!! 
PART A.  Write out all your steps!!
1. Natural gas has an energy content of 1030 BTU/ft3. 1 kwh = 3413 BTUs 

a) If 4.5 x 106 cubic feet of natural gas is used in a natural gas power plant which is 65% efficient, how many kwh of electricity can be generated?

b) If the electricity produced in the 65% efficient power plant, goes through an electrical transmission grid with a 95% efficiency and then is used for an electric stove (or any appliance) that is 80% efficient, what is the overall efficiency of the electricity delivered to the consumer? 

Given this, how many kwh can the above 4.5 x 106 cubic feet of natural gas actually get to a consumer?

2.  In a power plant, 3.2 tons of coal is used to provide enough heat to bring the temperature of 2.0 x 105 gallons of water up by 30ºF. One gallon of water weighs 8 pounds. The energy content of coal is 2.5 x 107 BTU/ton. 
BTUs are equal to the number of pounds of water being raised by 1ºF, so BTUs can be calculated by multiplying the lbs. of water and the change in temperature in ºF. 

a) What is the input energy in the power plant?  Show calculation and units.
b) What is the output energy (or useful energy)? Show calculation and units.
c) Therefore, what is the efficiency?

3. A “cord” is a block of wood that is 4 ft x 4 ft x 8 ft. Two cords of wood are used in Carly’s family’s wood stove to heat their house. If the wood stove is 70% efficient and the energy content (or heat value) of a cord of wood is 2.0 x 107 BTU, how much heat is delivered to their house from these two cords of wood?

Part B.   Use the following conversion factors. And show your work!!

1 kwh = 3400 BTUs

1 gallon of water = 8 lbs.

1 BTU = amount of energy used to raise 1 lb. by 1ºF

1 lb. coal can produce 5,000 BTUs

Coal is 5% sulfur by mass

Coal costs about $35 per ton 

1 ton =  2,000 lbs.

1 cubic foot of natural gas produces 1,000 BTUs 

Natural gas is about $5.00 per 1,000 cubic feet

 An average coal power plant produces 12 million kwh of electricity each day 

1.  a) How many pounds of coal are required to power an average electric power plant each day? 
b) How much would this amount of coal cost (to run the power plant for one day)?
2.  How much natural gas would be required to produce the same amount of energy (as one day at a coal power plant in #1)? How much would this cost?

Compare this cost to the cost in #2 with coal instead of natural gas!
3. a) How much sulfur pollution is produced by the average coal power plant each day?

b) If the coal power plant efficiency improved and it was able to produce the same amount of energy with 10% less coal, how many pounds of sulfur pollution would be saved?
4. Let’s round our previous answer and say that a coal power plant uses 8 x 106 pounds of coal per day. As we know, coal-fired power plants generate electricity by boiling water (to 212ºF) to create steam which turns a turbine. If the water source for a coal power plant has an initial temperature of 62ºF, how many gallons of water will be needed for this 8 x 106 pounds of coal every day?  
Remember, BTUs can be calculated by multiplying the pounds of water by their change in temperature in Fahrenheit.
5. Ms. Benstock has a 20,000 gallon pool outside that is heated by natural gas. When she fills the pool, the water is 60ºF and she heats it to 75ºF (the sun often heats it even further). 

a) How many BTUs would be needed to raise the temperature of this much water?

b) If the gas furnace to heat the pool is 75% efficient, how many BTUs of energy would actually be needed to heat the pool?

c) How many cubic feet of natural gas would be needed to heat the water? How much would this cost to heat up the water (this is just when she fills it and heats it)?

