MECH 581a4
Rocket Propulsion
Homework

Solid Propulsion Calculations





Due: April 17, 2015

1.  Using the same geometry that you used for your hybrid rocket motor design project (fuel grain length, port diameter, throat diameter, nozzle area ratio), calculate the performance if using a solid rocket fuel grain of 70% ammonium perchlorate, 16% Al and 14% HTPB.

a. Using the plot of Figure 10-2 from your notes for  composite ammonium perchlorate propellant at 60 F, determine the temperature coefficient, a, and the pressure exponent, n, for the burning rate formula 
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for this propellant combination.

b.  Using an initial guess of 1000 psia for the chamber pressure, use the NASA code to calculate C*, Pc/Pe and CFo. 
c.  Calculate initial chamber pressure (psia), initial propellant burning rate (in/s), initial mass flow rate (kg/s), initial thrust (lbf) and initial Isp (s).  Assume that ambient pressure is 14.7 psia.
d.  Assuming a cylindrical propellant grain, set up a spread sheet to calculate the variation in port radius, port area, burn area, K, Pc, Pe, 
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, CF,CF, F and Isp with time.  Assume C* and CFo do not vary.

Sample input files for NASA Code:

problem  rocket  equilibrium  

p,psia=1000.000 supar=4

reac 

   name NH4CLO4(I)   wt%= 70.00  t(k)=298.15 

   name HTPB C 7.337 H 10.982 O .058  wt%=14 

                          h,cal=-2970.00 t(k)=298.15

   name AL(cr)  wt%= 16   t(k)=298.15 

outp   siunits

end
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