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Homework Assignment – Due March 11, 2019
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1.  NASA 1 kW Arcjet Revisited.  For a NASA 1 kW arcjet operating on hydrazine (N2H4), calculate the performance as a function of average chamber temperature, Tc.  Specifically, given the following parameters: 
Pc = 50 psia

Pa = 0.2 Torr 
Ae/At = 150

dt = 0.64 mm

Generate the following plots using the NASA CEA Code:

a. Plot all equilibrium species mole fractions as a function of chamber temperature (1000 < Tc < 10,000 K)

b. Plot C* vs. chamber temperature (1000 < Tc < 10,000 K)

c. Plot  vs. chamber temperature (1000 < Tc < 10,000 K)

d. Plot Average MW vs. chamber temperature (1000 < Tc < 10,000 K)

e. Plot Isp vs. chamber temperature (1000 < Tc < 10,000 K)

2.  CSU Aries V Rocket.  The 2019 CSU Aries V rocket will launch from Spaceport America at an elevation 1,401 m above sea level. The Aries V rocket will use a combination of liquid ethanol and liquid nitrous oxide as a propellants.   For safety considerations, the chamber pressure will be constrained to 375 psia.  Assume that the throat diameter, dt = 1.8 in.   
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Calculate the following
a.  Tc as a function O/F ratio
b.   as a function of O/F ratio
c. Average MW of chamber products vs. O/F ratio.

d. C* vs. O/F ratio

Choose the optimum O/F based on maximum C*.   Next, calculate the following:

e. Assuming perfect expansion at launch, calculate Ae/At given Pe/Pc. 

g. Assuming frozen conditions at chamber conditions, calculate CFo 

h. Calculate CF, Isp and thrust at launch elevation.
