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Air Bag Gas Generator – Final Design Calculations for Working Prototype
Now that we have gone through the engineering analysis with all of the preliminary design calculations of how to design an air bag generator that uses sucrose (C11H22O11) and potassium nitrate (KNO3) as propellants, we are going to fabricate a prototype.    For our prototype, we have some safety constraints:

· Maximum pressure inside gas generator, Pc = 115 psig
· Gas generator to be fabricated from 3 inch Schedule 40 PVC end cap and plug
· Air bag volume constrained to size of 40 gallon heavy duty trash bag (can be other material)
· Maximum pressure in bag (0.5 psig)
Known:  Each team will fabricate a working prototype of the air bag gas generator using the following materials: 

· 3 inch Schedule 40 PVC end cap

· 3 inch Schedule 40 PVC plug

· Heavy duty (0.003” thickness) trash bag or other material
· Duct tape

· Hot wire igniter

Find: Assemble into teams of 3 to 4 students.   Discuss how to design the final prototype and calculate the following parameters, given the above design constraints.   
· Total required mass in bag after filling [kg]
· Total required mass of KNO3 [g]
· Total required mass of sucrose [g]

· Total mass flow rate out of generator [kg/s] 

· Total area of holes in gas generator [in2]
· Number of holes [N] and diameter of each hole [in]

· Choose a bag material and figure out a way to keep the bag from melting

· Make an engineering drawing of the final design and label all parts.
Given:   For rocket candy, we have the following data, C* = 1377 m/s, solid density of the solid propellant, s = 1800 kg/m3, along with a propellant burning rate formula as follows:

m[kg/s] = 0.00169sAsPc0.32
Keep in mind that there is not any one solution to the problem! 
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