MECH 558
Combustion
Homework 1

Motivation and Overview
Text: Ch.1



Homework:
Due: Wednesday, September 1
1.  Calculate the energy content (kW-hr) in a C-battery and compare that to the calculated energy content (kW-hr) in the same volume of heptane (C7H16) and ethanol (C2H5OH).  Cite your sources for liquid density and heating value for all fuels and show all calculations.
2.  Estimate the amount of CO2 in lbs that you generate per year from driving your car.  (Use a chemical formal for gasoline of C9H16.8 and a density of gasoline of 737 kg/m3).  Compare this value to the amount of CO2 that you would generate if you drove the same amount of miles using a plug in hybrid vehicle such as the Chevy Volt.
3.  The collapse of World Trade Center structures following the terrorist attacks of Sept. 11, 2001 was the worst building disaster in recorded history, resulting in the deaths of over 2,800 people.  More than 350 fire and emergency responders were among those killed, the largest loss of life for this group in a single incident.  In response to this tragedy, the National Institute of Standards and Technology conducted a 3-year investigation to determine the probable cause of post-impact collapse of the WTC Towers 1, 2 and 7.
Estimate the total chemical energy contained within the two airplanes that crashed into the World Trade Center on September 11, 2001.  Compare this value to the total kinetic energy and potential energy of the two planes.   Express your answer in units of tons of TNT (1 ton TNT =  4.184 GJ).  Assume a heating value of jet fuel of 43,000 kJ/kg.









