NPRE HW #2 - due Feb 17 2011

1. Calculate the volumetric density of pure hydrogen gas at 298 K, under the following pressures: 1) 1 atmosphere; 2) 3000 psi; 3) 5000 psi; 4) 7000 psi; 5) 10000 psi. Assume an ideal gas for all these pressures. Compare the results to the volumetric density of liquid hydrogen, 0.08 kg/liter. 

2. A lightweight car takes ~5 kilowatt to cruise at 60 MPH. Assume that the power system is based on a fuel cell with an efficiency of 50%.  Find out how much hydrogen in kg is needed to drive this car to 500 miles at 60 MPH. Suppose that amount of hydrogen is stored in the form of an aqueous sodium borohydride (NaBH4) solution that has 6 % gravimetric storage density in hydrogen, calculate the amount of the NaBH4 solution that is needed to carry to drive the car 500 miles. The Nissan Leaf has a Li-ion power pack rated at 24kWHr weighing ~ 300 kg. Calculate the energy density of the NaBH4 based fuel cell power system and compare it to the Nissan Leaf in terms of WHr/kg. 

Search the Web for relevant info. Some numbers can be found in the CRC Handbook of Chemistry and Physics, http://www.hbcpnetbase.com/. The NIST website of thermodynamic data is also helpful.  
