Module 3 - Assignment

NOTE: all references to equations, figures, tables are from the text and not online materials

From An Introduction to Fire Dynamics:
3.1 Calculate the lower flammability limit of a mixture containing 84% methane, 10% ethane and 6% propane.

3.3 Calculate the lower flammability limit of propane in a mixture of (a) 21% oxygen + 79% helium and (b) 21% oxygen + 79% carbon dioxide, assuming a limiting adiabatic flame temperature of 1600 K. (Initial temperature 20º C.)

3.5 Calculate by how much a stoichiometric propane/air mixture would have to be diluted by (a) carbon dioxide (CO2), (b) bromotrifluoromethane (CF3Br, Halon 1301), to render the mixture non-flammable. Assume that the limiting adiabatic flame temperature is 1600 K and that the heat capacity of CF3Br is 101 J/mol K at 1000 K. It is found experimentally that only 5% CF3Br is required to inert a stoichiometric propane/air mixture. Explain why this differs from your answer.

From An Introduction to Combustion:

Chapter 8
8.1 Consider the outward propagation of a spherical laminar flame into an infinite medium of unburned gas. Assuming that SL, Tu, and Tb are all constants, determine an expression for the radial velocity of the flame front for a fixed coordinate system with its origin at the center of the sphere. Hint: Use mass conservation for an integral control volume.
8.13 Using a combination of correlations and simplified theory, estimate propane-air flame thickness for P = 1, 10, and 100 atm for Φ = 1 and Tu = 300 K. What are the implications of your calculations for the design of explosion-proof housings for electrical devices?
Extra Credit (2 points each)

From Chapter 8, page 303 in Turns

Problem 8.7

From Chapter 8, page 304 in Turns

Problem 8.12

