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Air Bag Gas Generator
An air bag gas generator is basically a solid rocket motor that rapidly generates gas from a solid fuel.   The gas quickly fills an air bag.  Earlier versions of air bags used sodium azide as the solid fuel source, which generates N2 gas upon reaction.   The overall chemical reaction for this process is:
2NaN3 → 2Na + 3N2
Known:  An air bag inflation device needs to be designed to prevent a human occupant from impacting the dashboard upon rapid deceleration.   

Find: The following parameters need to be estimated using best engineering estimates: 

· Total force [N] that the bag needs to counteract from impact by a human occupant

· Required gas pressure inside the air bag [N/m2].

· Total volume of air bag [m3]

· Total mass of gas inside bag after inflation [kg].

· Time [s] available to inflate the bag 

· Mass flow rate required from the gas generator to inflate the bag [kg/s]

Discuss (and provide written explanation) for how an engineer might estimate those parameters given what you may know about physics, chemistry and math.  

Given: Use your best engineering estimates for design constraints such as initial speed of the vehicle, weight of the human occupant, distance/time of the deceleration process during a vehicular accident, dimensions inside the vehicle, etc.

